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CHAPTER 1 INTRODUCTION

1.1 BACKGROUND AND OBJECTIVE OF THE SECTOR STUDY

Based on the results of the JICA Updated Master Plan (hereafter referred to as, JICA Updated
M/P), November 2007, the Vietnam Revised Master Plan (hereafter referred to as, VN Revised
M/P) for the Hoa Lac High-Tech Park (hereafter referred to as, HHTP) was prepared by the
Government of Vietnam (hereafter referred to as, GOV) in May 2008. The VN Revised M/P was
approved by the Prime Minister of GOV as a general plan for the development of the HHTP.

The objective of the sector study is to conduct feasibility study of the roads and transportation
sector for the development of the HHTP. This will carried out based on the VN Revised M/P.

1.2 SCOPE OF THE SECTOR STUDY

The Sector Study covers internal roads and transportation system in the urgent planning area of
1036ha. The some of essential external infrastructure components of the roads and
transportation system plan of the HHTP such as Lan Hoa-Lack Expressway (hereafter referred
to as, LHLE), the National Highway 21A (hereafter referred to as, NH21A), the Urban Mass
Rapid Transit (hereafter referred to as UMRT), and urban trunk roads in Hanoi will also be
examined for the development of HHTP.

Source: JICA Study Team
Figure B.1.1 Location Maps

Supporting B - 1



The Study for Hoa Lac High -Tech Park Feasibility Study
in the Socialist Republic of Vietnam
Final Report, Supporting Report

CHAPTER 2 PRESENT CONDITIONS OF TRANSPORTATION
SYSTEM

2.1 GENERAL

Based on the “JICA Hoa Lac High-Tech Park Master Plan and Feasibility Study” as conducted
in March 1998, the HHTP development work under the Hoa Lac High-Tech Park Management
Board (hereinafter referred to as, HHTP-MB), which was established in 1998 as an
implementing body has been carried out. The development works includes the construction of
some parts of the internal roads and the external roads. With this as a current planning and
implementation status, this chapter reviews in detail the roads and transportation system for the
development of the HHTP.

The following projects and plans that are meant for development of the roads and transportation
systems will be reviewed.

External Roads and Transportation System

- The LHLE by a length of 31km (Expressway: 3.75m %6 lanes, Frontage road: 10.5m %2, ROW:
140m) from Hanoi to Hoa Lac, which will be constructed by MOT;

- Upgrading of the NH21A between Son Tay and Mieu Mon which was planned by MOT (Main
road: 4 lanes x2, Frontage road: 3lanes x2, ROW: 85m);

- Development of related urban trunk roads in Hanoi; and

- The UMRT No.3 to link the Bavi tourism area and Hoa Lac with Hanoi which was planned by
MOT.

Internal Roads and Transportation System

- Construction of a road network inside the HHTP and to be managed by the HHTP-MB;

- Construction of a fly-over bridge (diamond type interchange) and an underpass for crossing the
LHLE which will be constructed under the LHLE project by the MOT; and

- Development of an internal transportation system in the HHTP and to be managed by the
HHTP-MB.

2.2 CURRENT DEVELOPMENT PROGRESS
2.2.1 External Roads and Transportation System

The development of the external roads and transportation system will be able to provide better
services to the passenger traffic and freight traffic. It is expected that this development will be
able to meet the generated traffic demand in the HHTP.

Passenger Transportation System

The LHLE will be able to provide rapid access to passengers traveling between the HHTP and
center of Hanoi city. It is expected that most of commuters, students, and visitors coming from
center of Hanoi city to the HHTP will come through the LHLE. In addition, development of the
UMRT No.3 as rail-based mass public transportation system is also planned as long term project.
For this reason, development space of 20 m width has been reserved as the right of way along
the LHLE road.

Freight Transportation System

High standard of road network development connecting HHTP and the major logistic bases such
as major port, container depot, and airport is essential for the effective freight transportation
system. According to the VN Revised M/P, Noi Bai airport, Hai Phong port, depots at inter-city
railway, and Son Tay port were identified as major logistic base for the HHTP. To connect
between the above logistic bases and the HHTP, development of the LHLE, south section of
Hanoi City Ring Road No.3 (hereafter referred to as, RR3), road section between the RR3 and
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the Noi Bai airport, and the NH21A needs to be promoted.
(1) Lan Hoa-Lack Expressway Project

The LHLE will play an essential role for the passenger and freight traffic and will be the main
route connecting Hanoi city center and the HHTP. The LHLE project has been developed by an
implementing body that consists of MOT as Investor, Thang Long PMU as Project Manager,
and VINACONEX as Construction Contractor. This project is planned to be completed by June
2010. However, considering the delays in land acquisition of approximately 2km in the vicinity
of the HHTP (especially at the cloverleaf intersection site), it is anticipated that the completion
of the LHLE project as compared to earlier planned schedule of June 2010, might be delayed to
March, 2011 Construction duration of 30 months will be required to complete the cloverleaf
intersection.

(2) National Highway 21A Plan

NH21A is currently operated as a 2-lane paved road. The VN Revised M/P identifies NH21A as
a freight route connecting HHTP and Son Tay Port. It is expected that this road will be upgraded
to a high standard highway so as to cater heavy vehicles. The VN Revised M/P has proposed the
widening improvement plan and suggests to increase the width to 14 lanes (main road 4 lanes
x2, service road 3 lanes x2, ROW 85m). Thus, it is necessary for the HHTP-MB and Ministry of
Transportation (MOT) to incorporate the HHTP development plan in the NH21A development
plan.

(3) Hanoi City Ring Road No.3 Project

Hanoi City Ring Road No.3 (hereafter referred to as, RR3) is located in an urban section of the
main route connecting the HHTP to the logistic base of Hai Phuong Port and Kai Lan Port. The
development of the RR3 has been implemented to mitigate traffic congestion, and to make
freight transport more efficient in the Hanoi Metropolitan Area. Part of the southwest section
between the LHLE and NH 5 initially will be constructed as a 4-lane standard expressway. As
the yen loan agreement between Japan and Vietnam was exchanged in early 2008, it seems this
section will going to be implemented soon in near future.

(4) UMRT No.3 Plan

The development plan for the UMRT was planned as long term (2016 and downward) project in
HAIDEP with an aim to connect Hanoi city center and the HHTP. It is anticipated that this
development will also lead to proper urbanization of western part of Hanoi city. The UMRT
track are also planned to be incorporated in the LHLE development corridor with a width of 20
m. However, prior to planning and operation of rail-base, it has been recommended to introduce
step development such as Bus Rapid Transport (hereafter, BRT). Such development will not
only be able to cater initial passenger demand in the HHTP area, but will also able to provide
necessary period for further planning and development of the UMRT.

2.2.2 Internal Roads and Transportation System

Based on the JICA Updated M/P, the HHTP internal roads development plan was revised by the
VN Revised M/P. Later, the plan was approved by the Prime Minister of GOV. Construction of
the internal roads has been implemented under the HHTP-MB. However, it is to be noted that
for about 55% of planned road neither the implementation budget has been allocated nor they
are scheduled for design and construction. To provide direct access between the northern HHTP
area and the Phu Cat area, the VN Revised M/P has proposed the fly-over bridge (diamond type
interchange) and an underpass crossing at the LHLE.

As HHTP area is quite large and may not be covered by walk, it is necessary to examine and
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plan for the development of internal roads system and motorized internal transportation system.
(1) HHTP Internal Roads Plan

The internal roads development plan of the HHTP is shown in Figure B.2.1 and summarized in
Table B.2.1. The internal roads are classified into 5 types, and formulates hierarchical road
network.

Table B.2.1 Outline of HHTP Internal Road Development Plan

Type of Road Stage 1 (2015) Stage 2 (2020) Total
Length | Width Areza Length | Width Arga Length Width Areza
(m) (m) (m”) (m) (m) (m’) (m) (m) (m”)
A Main Axle Road
Type 1-1 (w=50m) 6,097 50 304,850 0 50 0 6,097 50 304,850
Type 2-2 (w=33m) 5,096 33 168,168 1,912 33 63,096 7,008 33 231,264
B Regional Road
Type 3-3 (w=29m) 13,371 29 387,759 3,380 29 98,020 16,751 29 485,779
C Internal Road
Type 4-4 (w=22m) 5,375 22 118,250 415 22 9,130 5,790 22 127,380
Type 5-5 (w=16m) 3,885 16 62,160 1,110 16 17,760 4,995 16 79,920
Total 33,823 1,041,187 6,817 188,006 40,641 1,229,193
Source: VN Revised M/P
Route 02 BO7
Route 01 Routs E
Route E
B 03
co3
Route E Route B Route 04
Route C*
Route 03 B 02 Route D Route 04
B 05
BU RoweB oo Route 08
Route A
Route 05
coz Route 09
Route 07 Route 08
Route 06 B 10
Route C* ou:og Route 12
Route 06 B 04
co Route 12 R

Route A
Cco5

co4
Route 10
€06 Route 11

Route 11

Source: JICA Study Team

B 06

Route 09

Route 05

Route C Route 07  RouteD

Route 10

Figure B.2.1 Road Type of the HHTP Internal Roads
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The status of the HHTP internal roads development is
shown in Figure B.2.2 and summarized in Table B.2.2. The
roads and bridges that are currently under construction are
planned to be completed by the end of 2009. According to
Project Management Unit of the HHTP (hereafter referred
to as, HHTP PMU), the fund has been assured for the
construction of the roads and bridges for which detailed
design has been completed. For other roads and bridges,
no funds have been assured for the preparation of detailed

Table B.2.2 Status of Implementation

Length | Width Area

NO Item (m) (m) (m)
1 Road A | 2,395 50 119,750
2 Road C 2,164 33 71,412
3 Road D 1,199 33 39,567
4 Road C* | 1,072 29 31,088
5 Road B 1,028 29 29,812
6 Road E 870 29 25,230
Total 8,728 316,859

Source: VN Revised M/P

design and construction work. For these, the financial resources through ODA loans are
expected for the preparation of design, construction, and the development purpose.

Source: JICA Study Team

Figure B.2.2 Implementation Status of HHTP Road Network
On reviewing the internal roads development plan, the following issues were found:

e Utility accommodation plan and traffic management plan are not fully examined and
irrational constructions are observed at developed site (ex. Sidewalk development without

utility accommodation facilities).

e Quality control is not fully performed, (ex. Defective workmanship of pre-cast and
cast-in-site concrete structures) and as result there seems a necessity of repair at least in short

term.

(2) Fly-Over Bridge (Diamond Type Interchange) and Underpass across the LHLE

For the connection between the HHTP internal road and the LHLE main road, the diamond type
interchange including the fly-over bridge has been planned by the VN Revised M/P.
Additionally, underpass at east of the diamond type interchange is also planned to connect
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northern part of the HHTP and Phu Cat area.

The diamond interchange design as prepared by the LHLE project implementing body Thang
Long PMU), didn’t considered the off ramp at outbound lane and on ramp at inbound lane as
shown in Figure B.2.3. As a result the traffic coming from Hanoi corner to HHTP and traffic
toward from the HHTP to Hanoi corner needs to be detoured and cloverleaf type interchange
has been planned at about 1.2km west from the diamond type interchange (Hoa Lac side). This
will causes low accessibility to the HHTP and compel the heavy vehicle to use general road.

In addition, the design of the fly-over bridge and the underpass as prepared by the LHLE project
implementing body was not found satisfactory. The dimension of the cross section and the
clearance height doesn’t meet the design requirement for the HHTP.

Figure B.2.3 Diamond Type Interchange Plan by MOT (Main gate of HHTP)
(3) HHTP Internal Transportation System Plan

Considering the large area of the HHTP, it is essential to develop the effective and efficient
internal transportation system within the HHTP. From the view point of economic efficiency
and development period, the circulation bus can be an appropriate mode of the internal
transportation system.

2.2.3 Issues of the Sector Development

On reviewing the projects and plans for external and internal roads and transportation system,
the following issues were found.

External Roads and Transportation System
e Planning coordination is required between the HHTP-MB and the MOT so as to incorporate the
HHTP development plan in the NH21A development plan.

e Planning coordination is required between the LHLE project and the UMRT plan so as to
incorporate the UMRT plan in the LHLE project.

Internal Roads and Transportation System
e Modification of the right of way for road typical cross sections is required so as to provide
additional space to accommodate utilities.

e Planning coordination is required between the HHTP internal roads plan and the LHLE project
specailly with refernce to diamond interchanges, the fly-over bridges, and the underpasses.

e [t is recoomeneded to introduce the internal transportation system.

e Considering the revised land use and modified road right of way, traffic demand also need to be
adjusted and modified.

e Vertical alignment plan needs modification in coordination with the land reclamation plan, river
improvement plan, and bridge plan.
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CHAPTER 3 FRAMEWORK OF TRANSPORTATION
DEVELOPMENT PLAN

3.1 PLANNING BASIS
3.1.1 Missions, Strategies and Goals of the HHTP Sector Development

Missions, strategies and goals for the HHTP sector development as established in the JICA
Updated M/P are shown in Table B.3.1. Based on the formulated strategies, the project
formulation was examined and relevant issues for the development of the HHTP were

1dentified.

Table B.3.1 Missions, Strategies and Goals for Road and Transportation Sector

Missions | To provide transportation functions to | To provide spatial functions for other
support various kinds of activities in infrastructures including water,
the HHTP. sewerage, drainage, electricity, and

communications.

Strategies | To design roads and lanes leaving To provide enough space under the
enough space and flexibility for later roads for utilities leaving flexibility
adjustment and redevelopment. for future development and
To separate traffic flow of different maintenance.
types of users for safer, more To develop some important zonal
comfortable transportation. roads along with the internal roads for
To include some roads located outside | reasonable, comprehensive utility
the HHTP gates for comprehensive infrastructure networks.
road development.

To reinforce connectivity with
external transportation infrastructure,
especially, Lang-Hoa Lac Highway.
Goals To complete the development of road and transportation as the most basic
infrastructure of the HHTP by 2015 (for Phase-1) and by 2020 (for Phase-2).

Source: JICA Updated M/P

3.1.2 Issues for the Project Formulation

Measures for the issues listed in Chapter 2.2.3 are classified as direct measures and indirect
measures as follows. As for the issues for indirect measures, examination and recommendation
were made in the sector study. While, planning examinations and planning formulation were
made for the issues for direct measures in the sector study.

Issues for Direct Measures

e Modification of the right of way for typical road cross sections is required due to the necessity
of requirement of additional space so as to accommodate utilities;

e Recommended to introduce internal transportation system;

¢ Considering the revised land use and modified road right of way, traffic demand also need to
be adjusted and modified; and

e Vertical alignment plan needs modification in coordination with the land reclamation plan,
river improvement plan, and bridge plan.

Issues for Indirect Measures

¢ Planning coordination is required between the HHTP internal roads plan and the LHLE project
specailly with refernce to diamond interchanges, the fly-over bridges, and the underpasses.
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e Planning coordination is required between the HHTP-MB and the MOT so as to incorporate
the HHTP development plan in the NH21A development plan.

e Planning coordination is required between the LHLE project and the UMRT plan so as to
incorporate the UMRT plan in the LHLE project.

3.13 Planning Principle of the HHTP Internal Roads TRAFFIC SPACE FUNCTIONS

Since the HHTP internal roads are categorized as FUNCTIONS

|[Environmental space|

urban roads, appropriate consideration should be Trafficability

given to the road functions along with roadside land [ Disaster Prevention |
use plan and anticipated traffic condition. Figure

B.3.1 shows expected road function for urban roads. [ Utility Space |
The following principles were used to examine | Urban Formation |

appropriate road functions for the HHTP internal
roads and to set the planning concept:

Traffic Functions (Trafficability, Accessibility, Storability)

- Adequate vehicle lane widths shall be provided for heavy vehicle passage, especially at
intersections.

- Adequate additional lanes shall be provided at the intersections that connects to the
circumference roads of the HHTP.

- Facilities to formulate a safe pedestrian network such as sidewalks, pedestrian crossings, and
pedestrian traffic signals shall be provided.

- Roadside space shall be provided at high parking demand area and at bus stops, etc.

Space Functions (Environmental Space, Disaster Prevention, Utility Space, Urban Formation)
- A buffer zone shall be provided to create a hospitable roadside environment.

- Adequate utilitiy accomodation space shall be provided to support various utilities.

- Landscaping shall be considered to enhance the attractiveness of the HHTP.

The development concept for bridges and culverts are as follows:

Maintain required opening space, based on hydrological analysis.

Consider utilization of existing structures for widening of the B04 bridge.

Consider landscaping for planning of the BO5 Bridge.

Plan & Design the structure height consedering the fixed condition of land reclamation and
heights.

3.2 EXAMINATION OF DEVELOPMENT FRAMEWORK
3.2.1 General

To formulate the HHTP internal roads and transportation related development project, planning
conditions such as demand for the facilities and relevance plan were examined.

3.2.2 Revision of Traftfic Demand Projection

Considering the proposed land use plan, population projections, and traffic parameters in Hanoi
Metropolitan area as set by the Comprehensive Urban Development Program in Hanoi Capital
City (hereafter referred to as HAIDEP), the JICA Updated M/P estimated the traffic demand in
the HHTP. However, the VN Revised M/P considering the revised the land use plan and revised
basic unit of population generation ratio, and population forecast values, modified the traffic
demand. Since the land use plan was slightly modified in this Study due to modification of right
of way, population forecast values were also revised accordingly, as shown in Table B.3.2.
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Table B.3.2 Revised Land Use Plan and Population Forecast

Name of Deselopment Zone | Area (b Area (ha) Population Projection (persons) Classll'lcalgr(;lc;')Pcpulatmn Classlﬁcal:;g;(l)‘)Populauon

for F/S Total (Szlg%esl) (52‘8%?5 Total (Szlg%esl) (SZ‘?)%%Z) Iz;::)y Day Raliol Daytime |Nighttime| Day Ratio| Daytime | Nighttime|
Hoa Lac Area
1 Software park 64.4 64.4 43.7 20.7] 12,880 8,740] 4,140 200.0 1.0 8,740] 0| 1.0 12,880 0
2 R&D 227.9 227.9 132.7] 95.2) 13,674 7,962 5,712 60.0 1.0 7,962 0| 1.0 13,674 0
3 Hi-tech Industrial 114.7 231.6 197.4] 34.2] 23,160] 19,740 3,420 100.0 1.0 19,740 0| 1.0] 23,160 0
4 Education & Training 108.0] 108.0 20.6 87.4] 43,200 8,240] 34,960 400.0 0.6) 4,944 3,296 0.6] 25,920 17,280
5 Center of hi-tech City « 49.0 49.0 49.0 0.0] 12,250f 12,250 0| 250.0 0.6 7,350] 4,900 0.6 7,350 4,900
6 Mixed Use 84.5 84.5 45.2 39.3 12,675 6,780 5,895 150.0 0.4 2,712] 4,068 0.4 5,070 7,605
7 Houses & Offices 41.9 41.9 41.9 0.0] 34,149 34,149 0| 815.0 0.0 0f 34,149 0.0] 0] 34,149
8 Housing Complex 22.6 22.6 12.2 10.4] 34,691 18,727 15,964] 1,535.0 0.0) 0f 18,727 0.0 0] 34,691
9 Amenity | 0.0 110.0 110.0 0.0 220 220 0| 2.0 1.0 220 0| 1.0 220 0
10 Amusement 332 332 33.2 0.0) 1,660 1,660 0| 50.0 1.0 1,660 [U 1.0 1,660 0
11 Traffic & Infrastructure 146.6 147.1 147.1 0.0 0 0 0 0 0 0 0
12 Lake & Buffer 112.4] 117.0 117.0] 0.0) 0 0| 0| [U [U 0| 0
13 Greeneries/Trees 30.8 30.8 30.8 0.0 0 0 0 0 0 0 0
Sub-total 1,036.0] 1,268.0 980.8] 287.2] 188,559| 118,468] 70,091 53,328] 65,140 89,934] 98,625
Northern Phu Cat Area

1 Software park 0.0 10.9 0.0 10.9 2,180 0| 2,180 200.0 1.0 0| 0| 1.0 2,180 0
2 R&D 0.0 0.0 0.0 0.0) 0 0| 0| 60.0 1.0 [V [U 1.0 0 0
3 Hi-tech Industrial 0.0 289.0 0.0 289.0] 28,900 0] 28,900 100.0 1.0 0| 0| 1.0] 28,900 0
4 Education & Training ) 0.0 0.0 0.0 0.0) 0 0| 0| 400.0 0.6) [U [V 0.6 0 0
5 Center of hi-tech City ' 0.0 0.0 0.0 0.0) 0 0| 0| 250.0 0.6 0| 0| 0.6 0| 0|
6 Mixed Use 0.0 2.4 0.0 2.4 360 0| 360 150.0 [V [V 0 360
7 Houses & Offices 0.0 0.0 0.0 0.0) 0 0| 0| 815.0 0.0 0| 0| 0.0] 0| 0
8 Housing Complex 0.0 2.6 0.0 2.6) 3,991 0| 3,991 1,535.0 0.0) [U [U 0.0 0 3,991
9 Amenity 0.0 0.0 0.0 0.0) 0 0| 0| 2.0 1.0 0| 0| 1.0 0 0
10 Amusement 0.0 0.0 0.0 0.0) 0 0| 0| 50.0 1.0 [U [U 1.0] 0 0
11 Traffic & Infrastructure 0.0 1.9 1.9 0.0 0 0 0 0 0 0 0
12 Lake & Buffer 0.0 0.0 0.0 0.0) 0 0| 0| [U [V 0| 0|
13 Greeneries/Trees 0.0 11.2 11.2] 0.0 0 0 0 0 0 0 0
Sub-total 0.0 318.0 13.1 304.9] 35,431 0] 35431 0] 0] 31,080 4,351
Total 1,036.0] 1,586.0 993.9 592.1| 223,990 118,468] 105,522 53,328] 65,140 121,014] 102,976

ote: Day ratio of the population 1s applied to the JICA Update M/P
Source: JICA Study Team

To examine the validity of the internal roads plan as proposed by the VN Revised M/P, traffic
demand for the HHTP was re-projected. This was due to the revised population generation ratio as
prepared during this Study.

(1) Conditions of the Examination

Of the total 1,586ha of land which is approved by the Prime Minister of the GOV as shown in
Figure B.3.2, the planning area for this Sector Study is 1,036ha. The study area doesn’t include
318ha of Phu Cat, 110ha of amenity area, and 122ha of southeast high-tech industrial zone.
However, the areas such as amenity and southeast high-tech industrial zone area that are located
near to the planning area were also examined. In other words, traffic demand was re-projected
for an area of 1,268ha that includes 110ha of the amenity area and 122ha of southeast high-tech
industrial zone.
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Figure B.3.2 Planning Area of HHTP (right: JICA Study, left: VN Revised M/P)

(2) Traffic Demand Projection

To examine the validity of the internal roads plan as proposed by the VN Revised M/P, the
traffic demand of the HHTP was re-projected based on revision of the population generation
ratio as prepared during the Study. Based on the traffic parameters for Hanoi Metropolitan Area
as set by the HAIDEP and the predicted population, the re-projected traffic demand in the
Stage-1(2015) and Stage-2(2020) are 27,358pcu/day and 49,123pcu/day respectively.

Table B.3.3 Revised Traffic Demand Projection

Trip Demand
Population Trip Rate Daily Trips
2015 2020 2015 2020
Residents within HHTP 65,140 98,625 2 130,280] 197,250
Daytime Population 118,468 188,559
People from outside HHTP 53,328 89.934 2 106.656]  179.868
Modal Split
Mode Share(%) Daily Trips (PT)
2012° 2020 2015 2020
Bicycle 16| 3.8 17,065 6,835
Motorcycle 61.1 52.9 65,167 95,150
Car 9.7 15.8 10,346 28,419
Truck 2.3 35 2,453 6,295
Public Transport 10.9 24 11,626 43.168
Total 100 100 106,656 179,868
Traffic Demand Projection
Mode Occupancy Rate Daily Trips (VT) PCU Daily Trips (PCU)
2012° 2020 2015 2020 Factor 2015 2020
Bicycle 1.13 1.13 15,102 6,049 0.2 3,020 1,210
Motorcycle 1.36 1.36 47917 69,963 0.3 14,375 20,989
Passenger Car 2.02 2.02 5,122 14,069 1 5,122 14,069
Truck 1.7 1.7 1,443 3,703 2.5 3,607 9,258
Sub-total 69,583 93,784 26,124 45,526
Public Transport 23.56 30 493 1,439 2.5 1,234 3,597
Total 70,077 95,223 27,358 49,123

Note: Share and occupancy rate are adopted parameters in 2012 established by HAIDEP as approximation value
Source: JICA Study Team

3.2.3 Capacity Analysis of the HHTP Gates

Six gates at peripheral road of the HHTP connecting to the LHLE frontage roads and the
NH21A are proposed in the VN Revised M/P. In comparison to gate plan of the JICA Update
M/P, the number of the gate was increased from 4 to 6 and as a result the internal roads network
was also revised so as to link the additional roads with the increased gate. As a result of these
revisions, road density of the HHTP was increased in comparison to the one as suggested by
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JICA Update M/P. O Gate

The LHLE and the NH21A are expected to be main access
road of the HHTP. The three gates are on the LHLE and
other three gates are on the NH21A. To connect with the
HHTP internal roads, these gates are planned on peripheral
roads of the HHTP. A total of 30 lanes of the HHTP internal
roads connects to the gates. Assuming when there is inflow e)
traffic equivalent to saturation level, these lanes will have a

NH21A

maximum road capacity of about 60,000pcu/h (one direction (o)

30,000pcu/h) However, considering the traffic signal (@)

operation and high road density, the total road capacity of the

HHTP internal roads will be reduced by approximately 60% O OuwmeQ

of 60,000pcu/h. In other words, actual total road capacity of

the HHTP internal roads becomes 36,000pcu/h (one Figure B.3.3 Location of the
direction 18,000pcu/h). On the other hand, considering the HHTP Gates
commuter and student travel characteristics, the in and out traffic flow of the HHTP is assumed
to be concentrated during morning peak hours (7:30 to 9:30) and evening peak hours (16:30 to
18:30). And based on the re-projected traffic demand in the Stage-2(2020), the hourly traffic
volume in the peak hours has been estimated about 11,380pcu. Directions of the peak hour
traffic can be assumed inflow in morning peak and outflow in evening peak. Therefore, the six
gates as proposed by the VN Revised M/P will be able to accommodate the projected traffic
demand in the Stage-2 (2020).

However, if no traffic management measures such as gate usage designation, mix traffic
separation, and etc. will not be made, saturated traffic flow at the gates may cause negative
traffic impacts such as traffic jam and traffic accidents on the LHLE and the NH21A. Therefore,
following counter measures should be introduced.

Road Facilities

- Channeling lane installation for in-out flow of the HHTP at the gate intersections.

- Priority signal phasing and lane arrangement for in-out flow of the HHTP at the gete
intersections.

Traffic Management

- Introduction of dispersing gate use regulation.
- Staggered office and school hour.
- Multiple pickup.

3.2.4 Examination of the HHTP Transportation System Development Plan

Most of the HHTP visitors commuting with public transport seem to use public bus service.
Along with the external transportation system, the circulation bus would be major transportation
mean in the HHTP. To formulate plan of bus related facility such as bus terminal in the HHTP
based on the re-projected public transport traffic demand, following study was examined.

(1) Type of Bus

Introduction of appropriate combination of large bus and middle bus is proposed as the HHTP
internal transportation system. This will be able to meet the passenger demand characteristics.
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Table B.3.4 Type of Bus
Bus Type Capacity Max Bus Size
(Passengers) Capacity (m)
(Passengers)
Large bus 45 75 12x2.5
Middle bus 27 45 9x2.5
(2) Peak Hour Bus Demand

Peak hour bus demand of the HHTP internal transportation system has been estimated based on
the re-projected traffic demand. Based on assumption that all visitors will transfer to the HHTP
internal transportation system and with a peak hour ratio of 10%, the traffic demand was
estimated for the HHTP internal transportation system.

Table B.3.5 Peak Hour Bus Demand

Type of Total Bus Demand Peak Hot}r Bus Demand
Passengers (trips/day) (trips/hour)
2015 2020 2015 2020
Residents 14,201 47,340 1,420 4,734
Visitor 11,626 43,168 1,163 4,317
Total 25,826 90,508 2,583 9,051

(3) Necessary Number of Bus

In case that 3 circulation bus routes are set for the HHTP internal transportation system, a bus
can be assumed 3 time circulation per hour, and also 2 passenger rotation in a circulation. As a
result, 9 buses (2 large buses, 7 middle-sized buses) in 2015, and 30 buses (6 large buses, 24
middle-sized buses) in 2020 are estimated as listed in Table B.3.6.

Table B.3.6 Necessary Number of Bus

Peak Hour Bus Bus gemanq under Average Passenger Necessary Bus
peration .
Bus Tvpe Demand (3 circulation/bus - Rotation Number
P (vehicle/hour) c1rcuh€ci)lll(r))n us (2 passengers/circulation) (vehicle)
2015 2020 2015 2020 2015 2020 2015 2020
Large bus 35 121 12 40 6 20 2 6
Middle 58 202 19 67 10 34 7 24
bus

(4) Necessary Bus Parking Area

Necessary bus parking area which includes bus parking lot, passage way, and platform has been
estimated for the HHTP and is listed in Table B.3.7.

Table B.3.7 Peak Hour Bus Demand

Bus Type Bus Parkinzg Lot Paszsage Way Platfcz)rm Necessary Bus Parking Area (m®)
Size (m) (m°) (m°/vehicle) (m°) 2015 2020
Large bus 12x2.5 43 43 26 194 679
(13mx3.3m) (13mx3.3m)
Middle bus | 9x2.5 33 33 20 577 2,025
(10mx3.3m) (10m=3.3m)
Total 771 2,704

3.2.5 Examination of Fly-Over Bridge (Diamond Type Interchange) and Underpass Plan
(1) Comparison between the VN Revised M/P and the LHLE Project

The diamond type interchange including the fly-over bridge and the underpass plan in the VN
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Revised M/P as well as in the LHLE project are shown in Figure B.3.4. There are some
discrepancies in the two plans specially in connection method and are discussed below:

- No off-ramp on the outbound of the diamond type interchange at the HHTP main gate has been
planned in the LHLE project.

- Eastern interchange that is planned under the LHLE project is at about 500m east of the
underpass.

Hi-Tec

%
/

Western Interchange; Sta.30+200 Main Gate Interchange; Sta.29+000 Under Pass; Sta.27+247 Eastern Interchange; Sta.26+750

\

Figure B.3.4 Comparison of Linkage Plan (Upper: VN Revised M/P, Lower: LHLE Project)

(2) Issues of the MOT Linkage Plan
1) Eastern Interchange

The eastern interchange is planned as cloverleaf type interchange at Sta. 26+750 in the LHLE
project. However, following particulars regarding the development are not clear:

Objectives of development (role and functions)
Connection plan to existing/planned roads
Implementation schedule

Implementation authority

Meanwhile, the eastern interchange development is expected to provide functional access to the
HHTP as second major linkage between the HHTP and the LHLE, and expected advantages are
as follows:

- Disperse inflow/outflow traffic to/from the HHTP through the LHLE
- Segregate heavy vehicles traffic flow from other traffic flows

From the view point of above, following issues are found for the eastern interchange plan.

Cloverleaf type interchange is not recommended. The cloverleaf interchange is a two-level
interchange in which left turns are handled by loop ramps. To go left from outbound of the
LHLE (E-O), vehicles first pass over the MRTA viaduct (MRTA) and frontage road (F-O), then
turn right onto a one-way ramp (RO-1) which loops 270 degrees to the right and then merges
onto the intersecting road (AR-1). To go right from outbound of the LHLE (E-O), vehicles has
to first pass over the MRTA viaduct (MRTA) and frontage road (F-O), then has to pass through a
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one-way ramp (RO-3) and then
merges onto the intersecting road
(AR-1). To maintain above turnings
from the LHLE to intersecting road,

the UMRT need to be planned at FI1, FO-1
lower level, and installation of steep a3 ART & 0.3
grade ramp viaducts are necessary. N oo RIA
Summary of evaluation of the JF0
cloverleaf type interchange are as =~ 77T TTTTTTTTTTmm oo < ’E"%TA
follows: NE)
Advantage Ro4~ Ri2 RO2Z N\ RI-4 T
- Full access control is provided to all AR

inflow and outflow traffics to/from FO2 7

. . o NFl2
the LHLE, which will facilitate safe

and smooth traffic.
Figure B.3.5 Eastern Interchange Plan by the LHLE Project

Disadvantage
- It has considerable land

consumption.

- The loop ramps have a tight radius
and the weaving sections are
generally short.

- Construction cost is higher than the
other intersection type due to longer
bridge section length at intersecting
road and ramps.

- Accessibility between the frontage roads (F-O, F-1) and express way (E-O, E-I) is not efficient.

Figure B.3.6 Typical Cross Section of the LHLE

2) Main Gate Interchange

Since the LHLE will be the most crucial route for external transportation to/from the HHTP,
development of a good linkage is very essential to maintain smooth and efficient traffic flow
between the LHLE and the HHTP However, if the LHLE project plan is followed then the
inflow and outflow traffic to/from the HHTP and from/to Hanoi Corner through the LHLE will
need to be detour at the main gate interchange as shown in Figure B.3.7 and Figure B.3.8,. In
addition, the following issues are anticipated:

Inflow traffic

- Traffic is likely to be concentrated at the western gate along the NH21A. This is due to the
shorter route as compared to the route to the main gate.

- Traffic congestion may be observed at southern part of the main gate interchange due to
diverted traffic.

Outflow traffic

- Traffic is likely to be concentrated at western gate along the NH21A. This is due to the shorter
route as compared to the route to the main gate.

(3) Recommendation for the LHLE Project Linkage Plan
1) Eastern Interchange

Considering the issues found in foregoing section, expected role by the HHTP project and to
ensure economic feasibility and smooth traffic functions, modifications are recommended to the
castern interchange plan of the LHLE project. By reviewing the JICA Updated M/P and the
findings from updated information of the LHLE, diamond type interchange is recommended.
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The comparisons between cloverleaf and diamond interchanges are shown in Table B.3.8.

Table B.3.8 Comparison of Interchange Type

Interchange Type Advantage Disadvantage
Cloverleaf + FullAccess control is provided to all | + It has considerable land consumption.
inflow and outflow traffics to/from the LHLE, | -  The loop ramps have a tight radius and
which makes safe and smooth traffic. the weaving sections are generally short.

Construction cost is higher than the
other intersection type due to longer bridge
section length at intersecting road and ramps.

UMRT need to down planned level.

Accessibility between the frontage
roads(F-O, F-I) and express way(E-O, E-I) is
not efficient.

Diamond + It has high-standard single exits and | « It involves left turning movements on
entrances before and after the structure, | the minor road and lowers the capacity, and
respectively. stop signs or traffic signals are required.

It is the most economical in land use and | + UMRT need to slightly raise planned
makes the construction cost low. level.

It involves no weaving on the
expressway.

It contributes to ensure smooth and
efficient access between the HHTP and the
LHLE

To West Gate of HHTP

Figure B.3.7 Inflow Traffic from Hanoi Corner to the HHTP Main Gate (North)
From West Gate of HHTP

)

\

Figure B.3.8 Outflow Traffic from the HHTP Main Gate (North) to Hanoi Corner

Recommended diamond type
interchange at the eastern
interchange is shown in Figure
B.3.9.

In addition to the formulation
of the development plan

Figure B.3.9 Recommended Diamond Type Interchange
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including connection plan to existing/planned roads, implementation schedule, study team stress
on to immediate formulation of implementation authority that will be responsible for the
coordination with the HHTP development project.

2) Main Gate Interchange

With the likely implementation of the diamond type interchange by 2015, it is anticipated that
the inflow and outflow traffic to/from the HHTP from/to Hanoi Corner through the LHLE will
be smoothly dispersed. In addition, with the construction of essential additional on-ramps and
off-ramps connecting the frontage roads and the expressways will further ensure the efficiency
of traffic flow, as shown in Figure B.3.10 to Figure B.3.12. Installation of these additional
ramps will regulate the traffic flow properly.

Two alternatives are proposed for the outflow traffic from the HHTP, as illustrated in Figure
B.3.11. Alternative 1 seems to a better one as it has certain advantages over Alternative 2.
Alternative 1 provides adequate U-turn space in the HHTP south area and as a result, the main
volume of traffic from the HHTP south area can pass through the main gate.

Additional OFF R
/ ltiona amp Heavy Vehicles

Figure B.3.10 Recommended Modification of the LHLE Connection Plan (Inflow)

Alt-1
/ Heavy Vehicles

Additional ON Ramp

Figure B.3.11 Recommended Modification of the LHLE Connection Plan (Outflow)

Figure B.3.12 Recommended Modification of the LHLE Connection Plan
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(4) Comments for the Fly-Over Bridge and the Underpass
1) Fly-Over Bridge

The LHLE project proposed typical cross section for the main gate over bridge as shown in
Figure B.13. According to the figure, total span of 17m accommodates lanes, shoulders, and
median.

The HHTP internal roads are designing based on TCXDVN 104-2007 and TCVN 4054-2005.
According to the standard, total width of 18m (lane 3.75mx4, shoulder 0.5mx2, median 2.0m) is
necessary.

18000
500 8000 1000 8000 500

Figure B.3.13 Typical Cross Section of the Fly-Over Bridge by the LHLE Project

2) Underpass

The LHLE project proposed typical cross section for the underpass as shown in Figure B.3.14.
According to the figure, total width of 6m has been provided to lanes, shoulders, and median
with a clearance height of 4.925m.

6.00

4.925

Figure B.3.14 Typical Cross Section of the Underpass by MOT

According to the TCXDVN 104-2007 and the TCVN 4054-2005, total 9.5m width (lane
3.50mx2, shoulder 0.25mx2, median 1.5m) is needed to the underpass.

The 4.925m clearance height is complied with the geometric standard. However, as the
underpass is mainly intended for the passage of heavy vehicle passages, extra precaution need to
be taken so as to avoid any damage to the bridge from over loaded vehicle height. Thus,
considering the practical experience in Vietnam, it is recommended to increase the clearance
height by another 1.0mr i.e. from 4.925m to 5.925m.
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The HHTP internal roads consist of 18 roads, 11 bridges, and 6 culverts, as shown in Figure
B.3.16 and listed in Table B.3.9 and Table B.3.10. About 45% of roads, 5 bridges, and 2 culverts
have been constructed or are in the process of preparation of the detailed design. The remaining
roads, bridges, and culverts are subjected to formulate the sector development plan. Outlines of
the proposed sector development plan for the HHTP internal roads are also shown in Table
B.3.9 and Table B.3.10. The proposed HHTP internal roads development plan consists of
19,842m of new construction roads, 15,382m of road widening, construction of 6 bridges that
includes widening of 1 bridge, and 4 box culverts.

Table B.3.9 Status of the HHTP Internal Road Development - Roads

Development Type Implementation Status
L h RB(;ad | No. of and Length Comp— Transitional I et
Routes Type ezng;t I‘i to | 0. © New Wideni Iorlnp Completion ncompletion Remarks
m ( a\)/ anes Const— |(en)|ng e(tlo)n length width Under D/D  [No Design
m ruction m m (m) (m) _ |Construct| Complete (m)

Route A 1 3,306 50 6 = 3,036 = 3,036 50 = 270 - Median narrowing, lane widenning
Route B 2 2,931 38 4 - 2,931 - 2,091 33 840 - - Under construction section needs widenning, Replacement
Route C 1 2,125 50 6 - 2125 - 2,125 25 - - -
Route C* 3 3,430 34 4 340 3,090 - 280 29 2,810 - 340 |Under construction section needs widenning
Route D 2 2,289 38 4 1,156 1,133 - 1,133 33 - - 1,156
Route E 3 3,940 34 4 873 3,067 - 730 29 - 2,337 873 D/D complete section needs widenning
Route 01 3 1,193 34 4 1,193 - - - - - - 1,193
Route 02 5 96 16 2 96 - - - - - - 96
Route 03 1 632 50 6 - - - - - - 632 -
Route 04 3 1,353 34 4 1,353 - - - - - - 1,353
Route 05 3 3,366 34 4 3,366 - - - - - - 3.366
Route 06 4 1,875 31 2 1,875 - - - - - - 1,875
Route 07 4 1,611 31 2 1,611 - - - - - - 1,611
Route 08 3 1,034 34 4 1,034 - - - - - - 1,034
Route 09 2 1,885 38 4 1,885 - - - - - - 1,885
Route 10 4 2,700 31 2 2,700 - - - - - - 2,700
Route 11 3 732 34 4 732 - - - - - - 732
Route 12 4 1,628 31 2 1,628 - - - - - - 1,628

Total 36.126 19,842 15,382 0 9.395 3.650 3.239 19,842

Source: JICA Study Team

Table B.3.10 Status of the HHTP Internal Roads Development - Bridges and Culverts

Code Plan Route Station DHWL [Clearance Minimum Height | Structure Type Width Length
Beginning Center End (m) (m) (Girder/Top Slab Bottom) (m) (m)
BO1 Completed Route B — — — — — — — — —
B02 Completed Route B — — — — — — — — —
B03 Under Construction Route B - — - 12.63 0.5 13.13|Concrete Arch 26)0.05+52+0.05=52.1
B04 Plan (Widening) Route C Followed the existing condition PC Hollow Girder 33.5/0.05+15.0+0.05=15.1
B05 |Plan (New Construction)] Route D | 0+241.110] 0+267.160| 0+293.210 12.63 0.5 13.13|Concrete Arch 26/0.05+52+0.05=52.1
B06 Completed Route D — — — — — — — — —
B07 Under Construction Route E — - - - - - - - -
B10 |Plan (New Construction)| Route 07 | 0+169.950{ 0+176.000| 0+182.050) 12.63 0.5 13.13|PC Hollow Girder 22[0.05+12.0+0.05=12.1
B11 [Plan (New Construction)| Route 09 | 0+867.950| 0+880.000] 0+892.050) 9.6 0.5 10.1|PC Hollow Girder 26(0.05+24.0+0.05=24.1
CO1 Completed Route A — — — — — — — — —
C02 Completed Route C* — — — — — — — — —
B08 [Plan (New Construction)| Route 01| 0+454.347| 0+475.422| 0+496.497| 12.63 0.5 13.13|PC Hollow Girder 29]0.05+21+0.05+21+0.05=42.15|
C03__|Plan (New Construction)| Route 04 | 0+743.625| 0+747.000| 0+750.375 12.63 0.5 13.13[Box Culvert(2@3.0*2.0 29]0.25+3.0+0.25+3.0+0.25=6.75|
C04 |Plan (New Construction)| Route 05| 1+617.750] 1+619.000[ 1+620.250] 12.63 0.5 13.13|Box Culvert(1@2.0*2.0 29[0.25+2.0+0.25=2.5
C05 |Plan (New Construction)| Route 06 | 0+661.750] 0+663.000[ 0+664.250] 12.63 0.5 13.13|Box Culvert(1@2.0*2.0 22[0.25+2.0+0.25=2.5
B09 [Plan (New Construction)| Route 06 | 1+738.450| 1+746.000] 1+753.550) 12.63 0.5 13.13|PC Hollow Girder 22|0.05+15.0+0.05=15.1
C06 [Plan (New Construction)] Route 10| 0+526.750[ 0+528.000| 0+529.250) 12.63 0.5 13.13|Box Culvert(1@2.0*2.0 22]|0.25+2.0+0.25=2.5

Source: JICA Study Team
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Source: JICA Study Team
Figure B.3.15 Implementation Status of the HHTP Road Network

3.3.2 Transportation System
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Circulating buses are assumed to be the mode for the internal transport system. For the
introduced three (3) circulating bus routes as shown in Figure B.3.16 and considering the
revised traffic demand, requirement of 9 buses (2 large buses, 7 middle-sized buses) and 30
buses (6 large buses, 24 middle-sized buses) has been estimated for 2015 and 2020 respectively.
Accordingly the requirement for the bus terminal areas has been estimated as 771m” and
2,704m* in 2015 and 2020 respectively. Four bus terminals are proposed besides periphery
roads of the HHTP. Based on the assumed share of the each bus terminals, the requirement of
the necessary area has been estimated and listed in Table B.3.11. To emphasize the eco-friendly
environment in the HHTP area, study also recommends for the introduction of electric buses.
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Table B.3.11 Estimated Necessary Bus Terminal Areas

. Share Necessary Area (m°)

Bus Terminals %) 2015 2020
HHTP WEST-1 20 154 541
HHTP WEST-2 20 154 541
HHTP EAST 10 77 270
HHTP SOUTH 50 387 1352
Total 771 2,704

Source: JICA Study Team
Figure B.3.16 Proposed Circulating Bus Routes, Bus Stops, and Bus Terminals

3.3.3 Project Implementation, Operation and Maintenance of the HHTP Internal Roads and

Transportation System

The organization HHTP-PMU under the HHTP-MB will be responsible for the implementation
of HHTP internal roads and transportation system projects. In order to allow smooth project
implementation, appropriate capacity development and empowerment exercises must be
undertaken. Operation and maintenance work of the HHTP internal roads will be carried out by
the Infrastructure Bureau in the HHTP-PMU.
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4.1 GENERAL

The 17 internal roads including 6 bridges and 4 box culverts are selected to conduct preliminary
design as shown in Table B.4.1.

The Study for Hoa Lac High -Tech Park Feasibility Study

in the Socialist Republic of Vietnam
Final Report, Supporting Report

CHAPTER 4 PROPOSED TRANSPORTATION PLAN

Table B.4.1 List of Roads, Bridges and Culverts for Feasibility Study

Development Type
Road Road Bridge Box Culvert

Length [Right of| No. of| New

Routes | Type (m) Way | lanes | Const— | Widening CNew . New L Remarks
) ruction (m) on§t— Widening Con§t— Widening
(m) ruction ruction
Route A 1 3,306 50 6 3,036 Median narrowing, lane widenning
Route B 2 2,931 38 4 2,931 (B03) Under construction section needs widenning, Replacement
Route C 1 2,125 50 6 2,125 B04
Route C* 3 3,430 34 4 340 3,090 Under construction section needs widenning |
Route D 2 2,289 38 4 1,156 1,133 B05
Route E 3 3,940 34 4 873 3,067 C03 D/D complete section needs widenning
Route 01 3 1,193 34 4 1,193 B08
Route 02 5 96 16 2 96
Route 04 [ 3 1,353 34 4 1,353
Route 05 [ 3 3,366 34 4 3,366 C04
Route 06 [ 4 1,875 31 2 1,875 B09 C05
Route 07 | 4 1,611 31 2 1,611 B10
Route 08 [ 3 1,034 34 4 1,034
Route 09 [ 2 1,885 38 4 1,885 B11
Route 10| 4 2,700 31 2 2,700 C06
Route 11 3 732 34 4 732
Route 12| 4 1,628 31 2 1,628
Total 36,126 19,842 | 15,382 5 1 4

Source: JICA Study Team

4.2 DESIGN STANDARDS

Design standards that were followed for roads, bridges and box culverts were in confirmation to
the current Vietnamese standards, and are as follows:

*+ Vietnamese construction specifications TCXDVN 104-2007: Urban road specifications for

design
+ Highway specification for design TCVN 4054 — 2005

+ Pavement specification for flexible pavement design 22TCN-211-2006
* Specification of traffic sign 22TCN-237-01
+ Design Standard of artificial lighting outside of civil construction 20TCN 95-83

*+ Vietnam Construction Standard TCXDVN 259- 2001: design standard for artificial lighting in

streets, road, square

* Building code of Vietnam, Ministry of Construction
* Specification of bridge design 22TCN 272-05
Clearances for roadways and waterways were not considered as grade separation and waterway

crossing points were not planned. The major design criteria for planning the bridges and box
culverts are summarized in Table B.4.2.

Table B.4.2 Major Design Criteria for Planning of Bridges and Box Culverts

Item

Criteria

Remark

Design high water level (DHWL)

100 years return period

Followed land reclamation plan

Vertical clearance for DHWL

Minimum 0.5m

Without driftwood condition

Navigation clearance

Not considered

No planned waterway at crossing points

Clearance for roadway

Not considered

No planned grade separation at crossing points

Source: 22TCN 272-05
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4.3 EXAMINATION OF TYPICAL CROSS SECTIONS

Five types of typical cross sections were planned in the VN revised M/P. Each cross section
elements of the typical cross sections were reviewed from the aspect of the design standard and
the planning concept. With a review of buried utility plan, it was found that road type 2, 3 and 4
were not in accordance with the Vietnamese building code 2008 and thus, accordingly the buffer
zones on road type 2, 3 and 4 were revised. The typical cross sections planned in the sector
study are shown in Figure B.4.1. The planting and buffer zones were omitted in the bridge and
box culvert sections.

Source: JICA Study Team
Figure B.4.1 Typical Cross Sections

4.4 ALIGNMENT STUDY AND DESIGN

4.4.1 Horizontal Alignment

Grid pattern road network is planned in the VN Revised M/P based on proposed road network
as proposed by the JICA Updated M/P. The grid pattern road network is appropriate for the
HHTP road network so as to maintain flexibility of land use, and to cover the entire HHTP with
uniform road density. As far road densities in the VN Revised M/P are concerned, it satisfies the
standard as followed in the JICA Updated M/P and are shown in Table B.4.3. As a result, the
designed horizontal alignments in the VN Revised M/P were endorsed.

Supporting B - 22



The Study for Hoa Lac High -Tech Park Feasibility Study
in the Socialist Republic of Vietnam
Final Report, Supporting Report

Table B.4.3 Standard Road Density by Land Use

Land use Standard Road Density (km/km?)
Software Park 2.0
Research and Development 2.0
High-tech Industrial Area 1.0
Education and Training 2.0
Center of High-tech City 5.0
Mixed Use Area 4.5
Residential Area 4.0
Source: JICA Update M/P

4.4.2 Vertical Alignment

Topography in the HHTP area is flat. Therefore, design controls to the vertical alignment were
established based on the land reclamation plan and designed high water level. The maximum
gradient is 2.17%, and it fairly satisfies the design criteria for the design of 70km/hr speed road.

Vertical design controls at the planned bridge and culvert were established based on the DHWL,
and required clearance and structure heights.

Table B.4.4 Design Controls at Bridge and Culvert Section

Station DHWL Min. Strugture Min.
Structure . Clearance | Height Surface Level
Route | "~ ¢ Beginning Center End (m) (m) (m) (m)
ode
(km) (km) (km) a b C d=atb+c
B B03 — - - Replacement
C B04 0+902.614 | 0+910.164 | 0+917.714 Followed the existing surface level
D BO05 0+241.110 | 0+267.160 | 0+293.210 12.63 0.50 5.435 18.565
E C03 0+743.625 | 0+747.000 | 0+750.375 12.63 0.50 0.890 14.020
01 B08 0+454.347 | 0+475.422 | 0+496.497 12.63 0.50 1.494 14.624
05 C04 1+617.750 | 1+619.000 | 1+620.250 | 12.63 0.50 0.890 14.020
06 C05 0+661.750 | 0+663.000 | 0+664.250 | 12.63 0.50 0.870 14.000
B09 1+736.950 | 1+746.000 | 1+755.050 | 12.63 0.50 1.374 14.504
07 BI0 0+169.950 | 0+176.000 | 0+182.050 | 12.63 0.50 1.374 14.504
09 Bl11 0+867.950 | 0+880.000 | 0+892.050 9.60" 0.50 1.614 11.714
10 C06 0+526.750 | 0+528.000 | 0+529.250 | 12.63 0.50 0.870 14.000

Note: 1) Historical high water level confirmed by hearing survey in this study

4.5 INTERSECTION PLAN AND DESIGN

Intersection of the HHTP internal roads are at-grade type of intersections and consist of
roundabout, cross junction, and T junctions. Traffic signal are planned to be installed at
intersections where high volume of traffic will pass through.

4.5.1 Present Conditions

Three (3) roundabouts exist on the completed roads. The other existing intersections are
crossing intersections with one stop operation, tentatively. As per VN Revised M/P, all other
intersections that are not yet constructed will also be planned as crossing intersections.

4.5.2 Intersection Design
(1) Intersection Type

As roundabout requires an extensive land space, and may have affected the current land use plan,
the crossing intersections were preferred and planned. However, two roundabouts were adopted
mainly due to the good landscapes. One roundabout has a small angle of crossing. The designs
were found acceptable, and reconstruction of the roundabouts is not planned in this study.
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(2) Traffic Control System

Traffic control system was planned at the crossing intersections. Considering the safety of
pedestrians and cyclists, all the intersections which would be crossed with 4-6 lanes road, are
planned to be equipped with signalized system. In addition, those intersections which would be
connected with the external roads will also be signalized. This will reduce the effect of the
heavy external traffic flow during morning and evening hours. The signal lamps with 3 signal
patterns were planned for installation at vehicles and pedestrian crossing. The signal control will
be the planned synchronized system, and it could be procured in Vietnam.

Table B.4.5 Traffic Control System at Crossing Intersection

Internal External
Road Nos. of Lane 2 Lanes 4 Lanes 6 Lanes All
Internal 2 Lanes Non-signalized Signalized Signalized Signalized
4 Lanes Signalized Signalized Signalized Signalized
6 Lanes Signalized Signalized Signalized Signalized
External All Signalized Signalized Signalized Signalized

Source: JICA Study Team

LEGEND

Study Area

Road (4-6 Lanes)
Road (2 Lanes)
Existing Roundabout
Signalized Intersection

Non-signalized Intersection (Oné&
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Route 06
Route 06
Route A "
Route 10
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Source: JICA Study Team

Figure B.4.2 Intersection Plan
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4.6 PAVEMENT DESIGN

Flexible pavement was designed for the HHTP internal roads due to cost efficiency. Pavement
structure design was made in accordance with the 22TCN-211. As for the design condition of
Sub-grade, more than 6 in CBR value will be maintained during the installation of 30cm
thickness of stable capping layer in Sub-grade layer. As for the traffic condition, due to lack of
detailed traffic demand forecast, the study recommends for the use of standard ESAL values in
accordance with the TCXDVN 104-2007 for each road classifications.

4.7 DRAINAGE SYSTEM DESIGN

Drainage pipe network under sidewalk has been planned to discharge rain water within road
right of way and road side area. Capacity and dimension of the drainage pipe has been designed
based on design peak discharge volume, calculated rainfall intensity and catchment area of the
HHTP (see Appendix C, Drainage Plan).

As for the drainage facility for carriage way and sidewalk, catch pits were designed on both side
of the carriage way at an interval of every 20m.

4.8 BRIDGE DESIGN
4.8.1 Design Concepts
(1) BO4 Bridge

B04 Bridge is an existing bridge on Route C, and the construction is required to widen the
bridge and road section of Route C. Design concepts considered for the bridge widening are as
follows:

- Follow the existing road centerline and heights.
- Widen on both sides of the existing bridge.

- Apply pretension hollow girders same as the existing superstructure type.

(2) BO5 Bridge

As the planned location of B0O5 Bridge is at entrance of the software park, it needs to be
aesthetically good too. Therefore, the type of bridge design will consider the landscape view and
landscape bridge will be selected. The bridge will consist of the concrete arches for the
following reasons.

- B03 and B07 Bridges which are under construction on landscape locations, those structure
types are applied concrete arch.

- Construction works are easier than other type of landscape bridges.

- Construction cost is lower than other type of landscape bridges.

(3) Other Bridges

As per the VN Revised M/P, Land reclamation heights are fixed, and these heights are higher
than DHWL. However, the differences are slight. In consideration of saving the
superstructure heights, pretension hollow girder was planned to the other bridges. By saving
the superstructure heights, embankment heights and slope lengths on the approach roads can be
minimized.
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The planned bridges are summarized below.

Table B.4.6 Bridge Plan

Road Bridge Plan Remark
Route | Type | Code Station Structure Type Width Length Arrangement
(km) (m) (m) (m)

B 2 B03 — Concrete Arch 26.0 52.10 1@52.0 Replacement
C 1 B04 0+910.164 | Pretension Hollow Girder 33.5 15.10 1@15.0 Widening
D 2 B05 0+267.160 | Concrete Arch 26.0 52.10 1@52.0
01 3 B08 0+475.422 | Pretension Hollow Girder 29.0 42.15 2@21.0
06 4 B09 1+746.000 | Pretension Hollow Girder 22.0 18.10 1@18.0
07 4 B10 0+176.000 | Pretension Hollow Girder 22.0 12.10 1@]12.0
09 2 Bl11 0+880.000 | Pretension Hollow Girder 26.0 24.10 1@24.0

4.9 OTHER MAJOR STRUCTURES
4.9.1 Road Facilities Plan
(1) Street lighting

Street lighting was planned in accordance with the TCXD 259-01. Considering the easy
maintenance, the sodium type lamp has been planned for. By calculating the brightness of lamps,
it is planned to install the sodium lamps at an interval of 35m each.

For other routes, Street lighting was planned in accordance with the TCXD 259-01.
Considering the easy maintenance, the sodium type lamp has been applied. By calculating the
brightness of lamps, it is planned to install the sodium lamps at an interval of 35m each.

Table B.4.7 Street Lighting Plan

Road Type Pole Lamp Arrangement Distance

Type 1 Single Arm Type | Sodium Type Both Side 35m
Type 2 (High Pressured, 1*150W) (Staggered Arrangement)

Type 3

Type 4

Type 5

h=10m
Figure B.4.3 Size of Lighting Pole
(2) Traffic Lights

Traffic lights were planned for pedestrian’s safety at intersections. The signal lamps with 3
signal patterns were planned for installation at vehicles and pedestrian crossing. The signal
control will be the planned synchronized system, and it could be procured in Vietnam.
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4.9.2 Culvert plan

Box culverts design and opening size were planned in accordance with the design criteria and
hydrological analysis.

Table B.4.8 Box Culverts Plan

Road Station Width Requireq Pla.nned‘ Length
Code Route | Type Opening Size | Opening Size
(km) (m) (m) (m) (m)
Co3 04 3 0+747.000 | 29.0 6.0%1.5 2@3.0%2.0 L=6.75
(0.25+3.0+0.25+3.0+0.25)

Co04 05 3 1+619.000 | 29.0 2.0*%1.5 1@2.0%2.0 L=2.50
(0.25+2.0+0.25)

C05 06 4 0+663.000 | 22.0 2.0*%1.5 1@2.0%2.0 L=2.50
(0.25+2.0+0.25)

C06 10 4 0+528.000 | 22.0 2.0%1.5 1@2.0%2.0 L=2.50
(0.25+2.0+0.25)

4.9.3 Utilities Accommodation Facilities

Road provides spaces for utilities installation such as electric system, telecommunication system,
and water supply system as shown in Figure B.4.4.

Technical tunnels were planned at each intersection. Minimum separation distances among the
utility lines were in accordance with the Vietnamese building code 2008. For O&M of
technical tunnels, common regulations are necessary among the utility suppliers. Therefore,
HHTP MB should coordinate among the suppliers.

(1) Road Section

Accommodation spaces were planned to install the drainage, electric, communication, water
supply and sewage pipes/cables in the entire road sections. Minimum separation distances
among the utility lines were in accordance with the Vietnamese building code 2008. However,
for communication purpose in the HHTP, all optic fiber cable will be used. Due to the usage
of optic fiber cable there won’t be any impact of electromagnetic induction and as a result, the
separation distance between communication and electrical cables can be minimized.

Table B.4.9 Minimum Separation Distance of Utility Lines

Utilities Drainage Electrical Communication Water Supply Sewage
Pipe Cable Cable Pipe Pipe

Horizontal Distance

Drainage Pipe 0.4 0.5 0.5 0.5 0.4

Electrical Cable 0.5 0.1 - 0.5 0.5
0.5

Communication 0.5 - - 0.5 0.5

Cable (0.5)

Water Supply Pipe 0.5 0.5 0.5 0.5 1.0

Sewage Pipe 0.4 0.5 0.5 1.0 0.4

Vertical Distance

Drainage Pipe - 0.5 0.5 0.5 0.4

Electrical Cable 0.5 0.1 - 0.5 0.5
(0.5)

Communication 0.5 - - 0.5 0.5

Cable (0.5)

Water Supply Pipe 0.5 0.5 0.5 - 1.0

Sewage Pipe 0.4 0.5 0.5 1.0 -

Source: Vietnamese building code 2008
Distances in the parentheses above are requirements in the Vietnamese building code, but not applied in this study
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In bridge and box culvert sections, the utility lines were planned to install on structure and
riverbed. The minimum separation distances that will be applied are listed in Table B.4.10.

Table B.4.10 Location of Installation of Utility Lines in Bridge and Box Culvert Section

Utilities Bridge Section Box Culvert Section
Electrical Cable In Sidewalk In Sidewalk
Communication Cable In Sidewalk In Sidewalk
Water Supply Pipe On_Exterior Girder On Riverbed
Sewage Pipe On Riverbed On Riverbed
(3) At Intersection

a) Advantage and Disadvantage of Technical Tunnel

Table B.4.11 Comparison between Advantage and Disadvantage of Technical Tunnel

Stage Advantage Disadvantage
Plamning & Secure of safety of trunk line Extensive increment of installation depth of trunk
Design for lifeline line
Counter measure  against Necessity of large open space under the traffic
earthquake for lifeline road
Suitable  for  quake-prone Required firefighting facility
country Required humidity control, air ventilation and
Suitable for highly urbanized drainage facilities
area, such as old city and Required lighting facility
highly ~ density ~area  of |- Not suitable for newly developed area with
buildings enough space, such as HHTP and industrial estates
In Vietnam, specification of technical tunnel is not
concretely established
Increment of financial burden in case of appliance
of Japanese standard for technical tunnel
Construction None High construction cost

Extension of construction period
Required high degree of accuracy for construction
quality control such as tunnel joint work

Partially constructed trunk roads without technical
tunnel in HHTP

Operation &
Maintenance
(O&M)

Reduction of repetition of
road demolition and patching
works

Prompt recovery work of
lifeline affected by earthquake

Extremely O&M cost, such as air ventilation and
drainage pump operation

Uncertain locus of responsibility for management
of several utilities, especially in case of accident
and damage of utilities

Source: JICA Study Team

b) Results

JICA F/S applies the following concepts on technical tunnel issues:
o Adoption of the technical tunnel method to be installed along trunk roads is not suitable for
the Hoa Lac Area judging from results of comparing between advantage and disadvantage

of technical tunnel.

o Installation of the technical tunnel at intersections of the trunk roads is reasonable from a
viewpoint of decrement of the trunk road restoration works for repairing the underground

facilities.

o  Technical ditch method for installation along trunk roads that is proposed by HHTP-MB is
adopted instead of technical tunnel according to the Decree No0.41/2007/ND-CP.
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o  Water distribution pipes, telecommunication cables and power cables are placed in
technical ditch along trunk roads in order to secure easy access for O&M and reduce
repetition of road demolition and patching works for repairing work of infrastructures.

c) Typical sections of technical tunnel and technical ditch
Typical section of technical ditch and technical tunnel are presented below:

Figure B.4.4 Typical Cross Section of Technical Tunnel Technical Ditch
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The minimum separation distance values that will be applied are listed in Table B.4.5. At each
intersection, pumping facilities are planned to discharge stagnant water inside the tunnels.
Based on our site survey, some of the technical tunnels were already constructed at intersections.
However, this tunnel does not satisfy the required size. For securing the minimum separation
distances, these tunnels need reconstruction.

LEGEND

Study Area

Internal Road

Technical Tunnel (New Construction)
Technical Tunnel (Reconstruction)
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Figure B.4.5 Plan of Technical Tunnels
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4.10 CONSTRUCTION PLAN

Construction sequence for road section was examined based on the preliminary design. No
complicated work were involved in the design, however, it must be ensured that the current
traffic should not be obstructed during the widening works. Therefore, following sequence for
the widening of the road should be followed.

Step 1:  Removal of Existing Sidewalk

‘ Existing Carriageway and Median )

| Widening (Existing Sidewall) Widening (Existing Sidewalk)
T ~

S
rd

‘ |

‘ Temporary Barrier

Step 2: Subbase and Base Courses

Subbase and Base Courses

Step 3:  Sidewalk

Sidewalk
[ q
s B

Step 4:  Asphalt Concrete Pavement

Asphalt Concrete Pavement

q
p |
L L

Step S:  Overlay on Existing Asphalt Pavement

Overlay

:? ok
I
_F—.~J-| —] =

Step 6:  Completion

Y N N

Figure B.4.6 Construction Sequence for Widening on Outsides

i
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4.1 OPERATION AND MAINTENANCE PLAN
4.11.1 Operation and Maintenance System
Operation and maintenance for the road facilities were planned shown as below:
- Traffic lights will be operated/maintained by Hanoi People’s Committee.
- Signal patterns will be managed by traffic police.
- Other road and bridge facilities will be operated by HHTP MB.
- Maintenance works for road facility will be outsourced by HHTP MB.

4.11.2 Maintenance Works

Maintenance works are classified into routine and periodic works. Routine works includes the
daily inspections of the condition of pavement, slopes, drainages, bridge and other structures,
and monitoring of the facilities and defects. As results of the inspection, defects can bring into
notice; and accordingly the maintenance works can be undertaken.

In addition, periodic works and inspection also need be conducted such as checking and testing
of performances of facilities at certain specified interval of time. This interval will depend on
the structure and facility types. With this detail inspection, damages can be confirmed and
accordingly repairing works can bee undertaken. In addition to the above, clearing and
renewal works also need to be conducted based on the typical routine maintenance plan.

Table B.4.12 Typical Maintenance Activities

Category Activities
Routine Maintenance Inspection and patrol
Clearing of road surface and ditches
Vegetation control
Patching of potholes, and crack sealing
Repairing of slopes
Repairing of traffic management facilities
Repairing of lighting device and equipments
Periodic Maintenance Inspection and test
Renewal of traffic safety and management facilities
Renewal of devices and equipments
Overlay and re-pavement
Replacement of expansion joints and bearing for bridges
Repair of ditched, culverts and bridges

4.12 CONCLUSIONS
4.12.1 Revision of Traffic Demand Projection

The traffic demand of the HHTP was re-projected based on revision of the population
generation ratio prepared by this Study. Based on the traffic parameters for Hanoi Metropolitan
Area as set by the HAIDEP and the predicted population, the re-projected traffic demand in the
Stage-1(2015) and Stage-2(2020) are 27,358pcu/day and 49,123pcu/day respectively.

4.12.2 HHTP Internal Roads Development

HHTP internal roads development plan were formulated in the sector study. The plan consists of
of 19,842m of new construction roads, 15,382m of road widening, construction of 6 bridges that
includes widening of 1 bridge, and 4 box culverts.
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Grid pattern road network with 6 gates on the LHLE and the NH21A are justified by the
demand-capacity analysis. The vertical alignments were established based on the land
reclamation plan and designed high water level. The maximum gradient is 2.17%, and it fairly
satisfies the design criteria for the design of 70km/hr speed road.

The typical cross sections were reviewed from the aspect of the design standard and the
planning concept. With a review of buried utility plan, it was found that road type 2, 3 and 4
were not in accordance with the Vietnamese building code 2008 and thus, accordingly the buffer
zones on road type 2, 3 and 4 were revised.

4.12.3 HHTP Internal Transportation System Development

Circulating buses are proposed as the HHTP internal transportation system. Considering the
revised traffic demand, requirement of 9 buses (2 large buses, 7 middle-sized buses) and 30
buses (6 large buses, 24 middle-sized buses) has been estimated for 2015 and 2020 respectively.
Accordingly the requirement for the bus terminal areas has been estimated as 771m’ and
2,704m’ in 2015 and 2020 respectively. In addition, 4 bus terminals are also proposed.

4.13 RECOMMENDATIONS
4.13.1 LHLE Project

Modification from cloverleaf type to diamond type is recommended to the eastern interchange
plan of the LHLE project so as to ensure economic feasibility and traffic functions as well as to
provide better access efficiency to the HHTP. Installation of additional on-ramps and off-ramps
connecting the frontage roads and the LHLE are proposed to ensure efficiency of traffic flow in
the HHTP.

As for the fly-over bridge and the underpass, total width of 18m (lane 3.75mx4, shoulder
0.5mx2, median 2.0m) and total width of 9.5m width (lane 3.50mx2, shoulder 0.25mx*2, median
1.5m) are proposed to the MOT.

4.13.2 HHTP External Roads and Transportation Plan

Planning coordination is recommended between the HHTP-MB and Ministry of Transportation
to incorporate the HHTP development plan in the NH21A development plan.

Introduction of step development such as Bus Rapid Transport is recommended to the UMRT
plan. This will be not only be able to cater initial passenger demand in the HHTP area, but will
also be able form a synergy with long term UMRT planned (2016-) project in HAIDEP.

4.13.3 Recommendation
(1) Structural Measures

1. To minimize the investment cost and operation management work’s cost as this will directly
affect the tariff rate and tenants, the water supply facilities will be designed as simple as
possible.

2. The supply water condition from DRWSP will be utilized effectively, such as
reservoir/back-up system, water pressure and water quality.

3. Water supply pipeline network is designed with loop system. This will ensure the security of
the water supply from any accidents and keep the clean water running inside the pipeline
(will not make a dead-water).
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4. Fire hydrant is designed following Vietnamese standard. However, in future as fire
department will operate and utilize the hydrant services and facilities, it is suggested to
consult them prior to the preparation of detail design.

(2) Non-Structural Measures

1. For the early implementation, water supply system shall be installed under the responsibility
of HHTP-MB.

2. To ensure effective and efficient operation, it is recommended to out-source the management
works to the professional body.
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CHAPTER 1 PRESENT CONDITION OF DRAINAGE SYSTEM

1.1 REVIEW OF VIETNAM REVISED MASTER PLAN

The Hoa Lac High-Tech Park (HHTP) consists of two areas: the Hoa Lac Area is located to
north of the Lang Hoa Lac Express (LHLE) and the Northern Phu Cat Area located to the south
of LHLE. The entire area within HHTP is divided into six (6) drainage basins. Storm water is
discharged into the Tich River, located to the east of the HHTP. The drainage basins are as
follows:

e Hoa Lac Area (north of the LHLE): 4 basins comprising Tan Xa Lake, Dua Gai Stream, Vuc
Giang Stream and a newly-built retention pond; and
o Northern Phu Cat Area (south of the LHLE): 2 basins for 2 internal streams.
The major components of drainage system in the HHTP are listed in Table C.1.1 below.

Table C.1.1 Drainage Facilities in the HHTP

I Stagel (2015) Stage2 (2020) Total
tem Length (m) Number Length (m) Number Length (m) Number

1 Open Canal

600x800 2,993 0 2,993

800x1000 1,183 0 1,183
2 Sewer

D600 8,383 1,624 10,007

D800 7,863 0 7,863

D1000 5,021 940 5,961

DI1250 5,122 830 5,952

DI1500 2,329 0 2,329

D2000 5,300 763 6,063

D2500 1,790 0 1,790

D3000 124 0 124
3 Road Crossing

DI1500 8 9

D2000 2 2

Box Culvert 195 0 195

Discharge Mouth 16 18
4 Embankment of Lake 33,466 2315 35,781

and Stream

Total 73,769 6,472 80,241

Source: VN Revised M/P

1.2 PRESENT CONDITIONS OF DRAINAGE DEVELOPMENT

1.2.1 Drainage System

For the drainage design, the return period of three (3) years for the High-Tech Industrial Zone
and one (1) year for the other zones has been adopted. Accordingly, the total length of 44.2km
of drain has been estimated. This consist a length of 40km of culverts (D600mm to D3,000mm)
and 4.2km of open channels. The material for drains will be Concrete Hume Pipe. It is planned
that thirty (30) box culverts will be constructed at the intersections within the HHTP. During the
early stage of Stage-1(2015) in the Hoa Lac Area (north of the LHLE), at present, HHTP-MB
has installed the length of about 26km of drain as shown in Figure C 1.1. The details of the
existing and planned drain for various identified routes are shown in Table C.1.2.
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