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Hanoi City Ring Road No.3 Construction Project, Mai Dich — South Thang Long Section
Package 3: Consulting Services of Technical Design, Cost Estimation and Tender Assistance Appendix A

Appendix A — Description of Services

TERMS OF REFERENCE
CONSULTING SERVICES OF DETAILED DESIGN

1. INTRODUCTION

In recent years, Vietnam economy has made a significant change with average GDP growth
rate of 6 to 8% per year and become the 6™ largest economy of the Southeast Asia region.
Hanoi city is the capital of Vietnam and also the core of Vietnam’s northern key economic
zone which comprises of 7 provinces and cities: Hai Phong, Ha Noi, Quang Ninh, Hai Duong,
Bac Ninh, Hung Yen and Vinh Phuc. This is a dynamic economic center and an economic
locomotive of the North and Vietnam. The greatest advantage of this economic zone is well-
trained human resources, the highest score entrance-exam achievers in universities and rate
of students per capita in the country.

With the location in the important geo-economic zone, Hanoi’s urban infrastructure has been
increasingly invested in improvement and expansion. However, for an important role of
transport hub in the region, the investment in improvement has been lagging behind the
growth rate and rising of traffic vehicles.

The Ring Road No. 3 of Hanoi has the length of about 65km, connecting Thang Long bridge-
Mai Dich - ThanhXuan - BacLinh Dam - Phap Van - Thanh Tri Bridge - Sai Dong - Phu
Dong Bridge - NinhHiep - Dong Anh - Nam Hong — North Thang Long-NoiBai - Thang
Long Bridge. This route plays an important role in Hanoi’s traffic system and its surrounding
areas, which serves inner city traffic, inter-regional traffic and links arterial roads such as NH
1A, NHS, NH18, Phap Van — NinhBinh expressway, Lang — Hoa Lac expressway, Thang
Long — NoiBai expressway and future Hanoi — HaiPhong expressway, Hanoi — QuangNinh
expressway with the City’s Capital.

As soon as recognizing the critical role of this route, an implementation plan for Hanoi Ring
Road No. 3 Construction Project was launched in 1998. Accordingly, its sub-projects will be
appropriately formulated in consideration of urgency of each section as stated in
Correspondence No. 945/CP-KTN dated August 13, 1998 by the Prime Minister on
approving the Pre- Feasibility Study Report of the Project. Additionally, on July 9, 2008, the
Prime Minister issued Decision No. 90/2008/QD-TTg on approving Transport Development
Plan of Hanoi Capital up to 2020, herein Hanoi Ring Road No. 3 is adjusted with a perimeter
of approximate 65km, which mainly adjusts the unconstructed section NinhHiep — North
Thang Long — NoiBai (Nam Hong).

The viaduct construction project, Mai Dich — South Thang Long Section, is a component

project of the total plan for construction of the Hanoi Ring Road No. 3, which is aimed at
connecting with the expressway from Mai Dich to North Linh Dam Lake.

On February 21, 2012 the Ministry of Transport issued Decision No. 353/Qb-BGTVT
permitting the preparation of Investment Project for Construction of Viaduct on MaiDich —
South Thang Long Section.

Currently, Pham Van Dong Street has an average width of 24.7 m, providing 4 motorized
lanes and 2 mixed lanes. This is a focal route which plays an important role not only as a part
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Hanoi City Ring Road No.3 Construction Project, Mai Dich — South Thang Long Section
Package 3: Consulting Services of Technical Design, Cost Estimation and Tender Assistance Appendix A

of Hanoi’s inner ring road but as the unique axis linking Hanoi city center with Noi Bai

airport. Therefore, traffic congestion occurs very often on the route, particularly during peak
hours.

On the same Ring Road No. 3, the Hanoi City Ring Road No.3 Construction Project, Phase 2,
Mai Dich — North Linh Dam Lake Section, was constructed and open to traffic at the end of
2012. Since its traffic opening, a large number of vehicles then from Northern provinces
passing through Thanh Tri Bridge and the viaduct system has been concentrated into Mai
Dich interchange. Therefore, the next construction of the Mai Dich — South Thang Long
viaduct section becomes more urgent.

According to Correspondence No. 945/CP-KTN dated August 13, 1998 by the Prime
Minister on approving Pre-feasibility Study of the Project and Submittal No. 1276/KHDT by
the Ministry of Transport, it is planned to build an expressway viaduct in the center of Mai
Dich - South Thang Long section on Hanoi Ring Road No. 3.

According to the Transport Development Plan of Hanoi City, the important axes of Hanoi
will be completed by 2030, including Hoang Quoc Viet extended road (West Lake — Ba Vi
axis) and West Thang Long axis which cross the project section. Therefore, large traffic
volume will be concentrated at intersections requiring grade-separated interchange type there.

As such, it is very necessary to construct the viaduct on Mai Dich — South Thang Long
Section in order to meet the rising traffic demand in the near future as well as to be in line

with the plans and to contribute to improvement of the efficiency of urban traffic network in
Hanoi city.
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Hanoi City Ring Road No.3 Construction Project, Mai Dich — South Thang Long Section
Package 3: Consulting Services of Technical Design, Cost Estimation and Tender Assistance Appendix A

2, OBJECTIVES

The Ministry of Transport of the Government of the Socialist Republic of Vietnam
(hereinafter referred to as “the MOT”) has decided to employ an international consulting firm
(hereinafter referred to as “the Consultant”) selected in compliance with Guidelines for the
Employment of Consultants under Japanese ODA Loans, April 2012 for execution of
consulting services for smooth implementation of the Project and transfer of advanced

technology.

2.1 The consulting services for the Project (hereinafter referred to as “the Services”) to be
rendered by the Consultant shall cover:

(1) Step I Services:

(2) Step II Services:

Review of preliminary design conducted in “Formulation of
Investment Project for Construction of Works (Feasibility Study)”,
execution of detailed investigations and detailed design, and
preparation of tender documents and cost estimates (Detailed
Design Stage)

Assistance for tendering procedures (Tender Assistance Stage)

2.2 The Consultant shall conduct technical transfer to Vietnamese engineers through the
Services and on-the-job training and general training,

2.3 The Services will be carried out in the following two (2) modes:

(1)Task Concept:

(2) Assistance Concept:

an arrangement in which the Consultant manages the work with a
full responsibility to the Project Management Unit Thang Long
(hereinafter referred to as “PMU Thang Long”) of the MOT for
adequacy and quality of the final products within the scope of the
Services specified in this Terms of Reference.

an arrangement in which the Consultant will be required to
give technical advice and assistance in carrying out works to be
accomplished by PMU Thang Long through the Consultant’s
professional ability, but not be responsible for the final products.
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Appendix A

3. EXTENT OF THE PROJECT

The Project site is situated in the urban area in the western Hanoi city including Tu Liem
District, Cau Giay District. The topography is favorable for the construction throughout the
entire Project site, since flat land is spread out with elevation at less than 10m.

The Project consists of the construction of viaduct on median of Pham Van Dong street for
an effective operation of the Ring Road including the Red River Bridge (Thanh Tri Bridge).

Main features of the construction of the Contract works will include:

(1) Project scale

- Starting point: Km0+130, north side of the existing Mai Dich flyover
- Ending point: Km 5+493.7, south side of the existing Thang Long Bridge

(2) Expressway viaduct:
- Class: Expressway class A, grade 100.
- Design speed: 100km/h
- Number of lanes: 4 lanes
- Total length of the expressway viaduct: 4.80km

- Typical cross section of the expressway comprises of following elements:

+ Carriageway:
+ Outer safe line:
+ Median:

+ Inner safe line:

4x3.75=15.00m;
2x250= 5.00m;
1x1.50= 1.50m;
2x0.75= 1.50m;

+ Concrete barrier: 2x0.50= 1.00m;

Sade thich

.
Total width: = 24.00m
i 2hna
113350 117s0
s 500 QAEMUNSTUG  aaplliven  JE3SONTMA 2  [som
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TYPICAL CROSS SECTION (2/5)
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Figure 3.3.1 —Typical cross-section of the urban road and expressway

(3) Pavement structure:

- Pavement structure is designed in accordance with 22TCN 211-06 using A1 high-
grade asphalt concrete pavement.

- Pavement structure of the urban road’s carriageway has Eyc>196 MPa,
- Ultra-thin bonded wearing course (thickness = 2cm) is applied for Expressway.
- Porous course (thickness = 4cm) is applied for urban road.

(4) Intersection & Interchange:

- There is one interchange in Project Section, namely South Thang Long interchange.
The interchange is half-diamond shape with a set of off ramps.

- Total width of ramp is 7.0m including one lane and safe line.

(5) Viaduct
- Type of Superstructure is “Super-T Girder”
- Span length is applied 30-40m basically.

- Type of substructure is “One Column RC Pier” with ‘Bored Pile” foundation in
Standard Section and ‘Rotation Steel Pile’ in narrow sections.

- Due to large span required at intersection, “Steel Box Girder” bridge is applied at
intersections.

(6) Auxiliary works

- Auxiliary works including retaining wall, drainage system, lighting system, plants,
ditch, etc. shall be designed synchronously and completely.
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- Noise barrier shall be installed.

- The pavement of existing road shall be improved after construction of the viaduct as
an urban road.

- Preparation for future installation of ITS equipment

4. PROJECT EXECUTING AGENCY

4.1  The MOT of the Government is “the Line Agency” and concurrently “the Employer”
of the Project. PMU Thang Long is “the Employer’s Representative” and

concurrently “the Project Management Agency” managing total implementation of
the Project.

42  Role and responsibility of the Line Agency /the Employer, the Project Management

Agency/ the Employer’s Representative and the Consultant for each work component
are as listed below;

PQ Tender
i Document Document
# Review of FS TOR for Deta?led Y e. ? .
Survey Design (construction | (construction
packages) packages)
MOT Approval Approval Approval Approval Approval
PMU-TL Rev1e_w glnd Rev1e_w e}nd Rev1eyv gnd Revxeyv e}nd Review
submission submission submission submission
Connstu Ita Prime Work Prime Work | Prime Work | Prime Work | Prime Work
JICA - - - Concurrence | Concurrence
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S.

SCOPE OF CONSULTING SERVICES

5.1

The Consultant shall perform all the works necessary to attain the objectives set out in
Section 2 of this Terms of Reference.

In order to carry out the Services smoothly, the Consultant shall cooperate fully with the
concerned agencies of the Government and the JICA for the purpose of smooth
implementation of the Project.

General

Step-I: Review of preliminary design conducted in “Formulation of Investment Projects

for Construction of Works” (Feasibility Study), execution of detailed investigation
and detailed design, and preparation of tender documents and cost estimates.

Step I Services of the Project shall be divided into the following three (3) stages

Step-I A : Review of preliminary design conducted in “Formulation of Investment
Projects for Construction of Works” (Feasibility Study)

Step-I B : Execution of detailed investigation and detailed design
Step-1 C : Preparation of tender documents and cost estimates

Engineering study in the Project shall cover the following subjects:

5.1.1 Step-I A: Review of Preliminary design

- Review of the alignment (route) to suit the Project section of the Ring Road No. 3
and physical conditions;

- Review of right-of-way acquisition situation with due discussion with agencies and
authorities concerned;

- Study on comments raised by the Government agencies and establishment of design
concept to meet the satisfaction of the MOT;

- Review of structure types of Viaducts and Bridges;

- Review of the construction quantity elements and unit prices required for the
construction cost estimates.

5.1.2 Step-I B: Execution of Detailed Investigation and Detailed Design

Based on the result of the above engineering study of the Project, detailed engineering
design shall be finalized. The engineering design is to be documented and shall
include all such investigations, surveys, studies as well as structural design. Cost
estimates and finalization of all documents required for bidding and contract shall be
included in the detailed engineering design.

The Consultant shall undertake the finalization of detailed design presenting their
findings and recommendations on the following subjects and shall be dealt with
separately:

(1) Execution of Additional / Supplementary Detailed Investigations
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1) Topographical Survey
- Centerline survey of Viaducts, Bridges and Approach Roads
- Detailed survey of the construction site necessary for the construction work

2) Geological Survey
- Geological investigation for foundation design of Viaducts and Bridges
- Soil investigation for treatment of embankment foundation on Approach Roads

3) Material Sources Survey

- Identification of sources of sands, aggregates and other materials necessary for
the construction of the Package, as well as their quality and quantity

4) Existing Utilities Survey
- Investigation and identification of existing utilities in the Project Area.

5) Hydrological Analysis (if necessary)
- Review of hydrological survey data for road surface and road side drainage
- Determination of the maximum flood water level on the construction site

(2) Execution of Detailed Designs
1) Structural Analysis
- Frame analysis
- Three-dimensional analysis (if necessary)
- Dynamic analysis (if necessary)

2) Detailed Design of Viaducts and Bridges
- Review of bridge design criteria
- Design of bridges
- Study on detours during construction
- Review of drawings

- Review of the design of viaducts, bridges and their facilities in the operation
and maintenance perspective

3) Detailed Design of Approach Roads
- Review of highway design criteria
- Design of highway
- Review of drawings

- Study on the safety measures of Mai Dich at grade intersection (beginning
point of the Project)
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- Review of the design of approach roads and their facilities in the operation and
maintenance perspective

4) Detailed Design of Traffic Management System
- Design of Traffic Monitoring System
- Design of Traffic Safety Facilities

5) Study and Proposal on Construction Execution
- Study on construction schedules
- Study on packaging
- Study on the use of the materials and equipment
- Study on construction methods
- Study on Traffic Control during construction at intersections and interchanges
- Study on safety construction management
- Study on over-turning stability of the temporary bridge for girder erection

- Study on safety measures to prevent the girders dropped from the temporary
bridge

6) Study on Environmental Impact

- Review the EIA report in detail and compliance with prevailing Vietnamese
regulations as well as JICA Guidelines for environmental and social
considerations (April 2010), with rough estimation of increase/decrease in
CO2 emission due to the project, using the existing data.

- Establish the Environment Management Plan (EMP) including environmental
monitoring plan in detail following the rules and regulations, detailed design
based on the EIA report and the Minutes of Discussion with the JICA
Appraisal Mission (M/D).

- Propose the mitigation measures against negative impact of environmental
issues during the construction and in the operation stage.

- Give requirements in EMP and environmental observe plan into technical
instruction of Tender Document. :

- Incorporate the requirements of the EMP and environmental monitoring plan
into the specifications of the tender documents.-Provide training plan for the
staff of PMU Thang Long, site engineers, the Contractors, construction
supervision Consultant in order to help them to be familiar with the
requirements of EMP, responsibility and authority of the relevant parties with
regard to the implementation of EMP, forms, internal and external reports to
JICA and HANOI City DONRE.

5.1.3 Step-I C : Preparation for Tender Documents and Cost Estimates
(1) Cost estimates and Project Cost Estimates
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1) Price analysis classified on the basis of labor, materials, equipment, tax, over
head, profit, etc. in accordance with Vietnamese regulations

2) Breakdown of foreign and local currency portion, if necessary

(2) Preparation of Tender Documents

1) Define technical and financial requirements, capacity and/or experience for PQ
criteria taking into consideration technical feature of the Project.

2) Prepare Pre-qualification documents in accordance with the latest version of
Standard Prequalification Documents under Japanese ODA Loan.

3) Prepare bidding documents in accordance with the latest version of Standard
Bidding Documents under Japanese ODA Loans for Procurement of Works
together with all relevant specifications, drawings and other documents.
5.2 Step I — Assistance for Tendering Procedures and Awarding of the Contracts
5.2.1 Tendering Stage

During the tendering stage, the Consultant’s work shall include but not necessarily
limited to the following tasks (Assistant Concept except item (5) to which a task
concept shall be applied):

1) Assist PMU Thang Long to conduct pre-bid conference and pre-bid site
inspection for interested contractors and fumish any additional information
when needed.

2) Assist PMU Thang Long in the contract negotiations with contractors.

3) Prepare standard forms and reporting format to be used during the construction
supervision.

5.3 Technical Training
(1) General

Through the implementation of the Services, the Consultant shall instruct and
introduce advanced technology and management systems to the Vietnamese engineers.

(2) Domestic Training

In addition to the routine on-the-job training on technical matters, which will be
executed by the Consultant in various stages of the Services, the Consultant will
provide lectures for the Viethamese engineers on modern technology of the highway
and bridge development and management, project management, planning, bid
evaluation, payment procedure, reporting works, etc. as general training,

5.4 Others

The Consultants shall propose necessary equipment and tools to be newly purchased
or rented under the JICA financing in order to carry out the Services in Vietnam. The
Consultant shall return the purchased equipment and tools to the Employer after the
completion of the Services.
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6. STAFFING
6.1 It is estimated that following types and numbers of personnel will be required for the
Step I (Step I-A, Step I-B and Step 1-C) Services and Step II services;

(1) Step-I Services: Review of preliminary design conducted in Project Formation Program,
execution of detailed investigation and detailed design, and
preparation of tender documents and cost estimates;

1) Professional - a (Expatriates)

Symbol Position Nos. Man-month
TL Team Leader (1) 7
BE 1&2 Bridge Engineer (2) 10
FE Bridge Foundation Engineer (1) 2
EE/OME Expressway Engineer / O/M Engineer M 1
RSS Road Safety Specialist (D) 1
HE Highway/ Pavement Engineer (D) 3
CS Contract Specialist (D) 3
ES Environmental Specialist (1) 3
ME Material Engineer (D 4
LD Landscape Engineer (1) 1
UE Utility Engineer (1) 3
CE Cost Estimator 1 3
CP/SE Construction Planner / Safety Engineer (D) 3

Total Man-Month 14 44
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2) Professional - b (Vietnamese Staff)

Symbol Position Nos. Man-month
DTL Deputy Team Leader 1) 7
H1&2 Highway /Pavement Engineer 2) 12
B1(1;2;3&4) | Bridge Superstructure Engineer 4) 18
B2(1,2;3&4) | Bridge Substructure Engineer 4) 13
F1&2 Bridge Foundation Engineer (2) 6
D1&2 Document Specialist 2 8
Cl&2 Cost Estimator ) 8
M Material Engineer 1) 3
E1&2 Environmental Specialist 2) 10
Gl&2 Geological Engineer 2) 7
T Topographical Engineer (D) 3
EE Electrical Engineer 1) 4
U Utility Engineer 1) 6
C/S Construction Planner / Safety Engineer 1 3

Total Man-Month (26) 108
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(2) Step II Services: Assistance for Tendering Procedures of the Contracts
1) Professional - a (Expatriates)
.. Man-
Symbol Position Nos. month
TL Team Leader (D) 5
CS Contract Specialist (D 2
CE Cost Estimator M 1
Total Man-month 3 8
2) Professional - b (Vietnamese Staff)
" Man-
Symbol Position Nos. month
DTL Deputy Team Leader )] 5
CS Document Specialist ) 12
CE Cost Estimator () 12
Total Man-month 5 29
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6.2 The qualification of key International Team Members is shown in Table below:

Designation

Qualification

Team Leader

Education:
¢ Graduate in Civil Engineering,

Experience:
* Experience in bridge related field: 20 years or more;

» Experience in detailed design for 3 bridge and/or viaduct projects),
the consulting contract price of each project shall be more than 5
million or construction contract price of each project shall be more
than USD 75 million;

 Experience as Team Leader (Project Manager) of detailed design for
2 bridge and/or viaduct construction projects, the consulting contract
price of each project shall be more than 5 million or construction
contract price of each project shall be more than USD 75 million;

+ Experience in tender assistance of 3 civil work contracts in JICA
ODA loan projects.

Bridge Engineer

Education:

* Graduate in Civil Engineering.

Experience:

* Experience in bridge related field: 10 years or more;

* Experience of detailed design for 2 bridge and/or viaduct
construction projects, the consulting contract price of each project
shall be more than 5 million or construction contract price of each
project shall be more than USD 75 million.

* Experience of detailed design for viaduct which length is more than
3,000m,

Bridge
Foundation
Engineer

Education:

* Graduate in Civil Engineering,

Experience:

» Experience in bridge related field: 10 years or more;

» Experience of detailed design for 2 bridge and/or viaduct
construction projects, the consulting contract price of each project
shall be more than 5 million or construction contract price of each
project shall be more than USD 75 million;

*» Experience of detailed design for pile foundations of bridges and/or
viaduct;

» Experience of detailed design for “Steel Rotation Pile” for the
foundations of bridges and/or viaduct.

Expressway
Engineer (O/M

Education:

* Graduate in Civil Engineering.
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Advisor) Experience:
* Experience in road or bridge related field: 10 years or more;
* Experience in operation and maintenance of existing expressway /
highway: 5 years or more.
Education:
* Graduate in Civil Engineering,
Highway / Experie‘nce: |
Pavement * Experience in road related field: 10 years or more
Engineer * Experience of detailed design for 2 highway construction projects,
the consulting contract price of the project shall be more than 5
million or construction contract price shall be more than USD 75
million.
Education:
* Graduate in Civil Engineering/Construction management.
Experience:
* Experience in bridge and road related field: 15 years or more
Contract + Experience in procurement of civil works and/or contract
Specialist administration in highway, bridge and/or viaduct construction
projects in ICB contract: 5 years or more
» Experience as Contract Specialist in 2 highway, bridge and/or
viaduct construction projects in ICB contract, the consulting contract
price of each project shall be more than 5 million or construction
contract price of each project shall be more than USD 75 million.
Education:
*Graduate in Environmental Management and/or Social Development
Environmental | Experience:
Specialist + Experience in environmental and social management. 5 years or
more;
* Experience in land acquisition monitoring.

6.3 The qualification of key National Team Members is shown in Table below.

Designation Qualification
Education:
¢ Graduate in Civil Engineering.
Deputy Team Expene.nce: ‘ -
Leader *» Experience in bridge related field: 15 years or more

* Experience of detailed design for 3 highway and/or bridge / viaduct
projects, the consulting contract price of each project shall be more

than 5 million USD or construction contract price of each project
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shall be more than USD 75 million.

» Experience as Team Leader or the Deputy Project Manager of
detailed design for 1 highway, bridge and/or viaduct project, the
consulting contract price of the project shall be more than S million
USD or construction contract price of the project shall be more than
USD 75 million.

Highway Education:
Pavgment * Graduate in Civil Engineering.
Engineer Experience:

* Experience in road related field: 10 years or more;

 Experience in detailed design for 1 highway construction project,
the consulting contract price of the project shall be more than 5
million USD or construction contract price of the project shall be
more than USD 75 million.

Education:

* Graduate in Civil Engineering.

Experience:

* Experience in bridge related field: 10 years or more

Bridge Engineer *» Experience of detailed design for 2 bridge or viaduct construction
projects, the consulting contract price of each project shall be more
than 5 million or construction contract price of each project shall be
more than USD 75 million.

* Experience of detailed design for viaduct which length is more than
3,000 m

Education:

* Graduate in Civil Engineering / Construction management

Experience:

» Experience in procurement of civil works and/or contract

Docqmgnt administration in highway and/or bridge / viaduct construction

Specialist projects related field: 5 years or more;

» Experience as Document Specialist in 1 highway, bridge and/or
viaduct construction projects; the consulting contract price of the
project shall be more than 5 million USD or construction contract
price of the project shall be more than USD 75 million.

Education:

* Graduate in Civil Engineering

Experience:

Cost Estimator » Experience in road or bridge related field: 5 years or more

* Experience as a cost estimator in 2 highway, bridge and/or viaduct

construction projects; the consulting contract price of each project

shall be more than 5 million or construction contract price of each
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project shall be more than USD 75 million.

Material Engineer

Education:
* Graduate in Civil Engineering
Experience:

» Experiences as Material Engineer for highway, bridge and/or
viaduct construction projects: 5 years or more

Environmental
Specialist

Education:
Graduate in Environmental Management
Experience:

» Experience in environmental and social management: 5 years or
more;

» Experience in land acquisition monitoring,
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7. TIME SCHEDULE, REPORTS AND DOCUMENTS

7.1 The Consultant shall commence the Services in the Socialist Republic of Vietnam
(hereafter referred to as “Vietnam”) within the period specified in the Contract after
receiving the Notice of Proceed from the Employer.

The Consultant shall execute the Services in the territory of Vietnam.

7.2 In accordance with the works requirements, the total duration of consulting services will
be fourteen (14) months. The implementation schedule expected is as shown in Table
below.

Key Activities Date Duration in
Months

Step 1 Com_mencement of Consulting 15 July, 2015 07

Services

Completion of detail design,

preparation of drawings and | 15 February, 2016

tender documents
Step I | Tender assistance for civil works 14

packages including pre- 15 July, 2015

qualification

Negotiate and Sign Construction 15 September, 2016

Contract

7.3 The Consultant shall submit the following reports and all documents in English and
Vietnamese:
73.1 Detailed Design (Step-I Services)
(1) Monthly Report
The Consultant shall submit five (5) copies of a Monthly Progress Report briefly and
concisely describing all activities and the progress of works including Detailed

Design, the problems encountered, remedial measures/solutions and other significant
outstanding matters.

(2) Final Design Report

Within one (1) month afier completion of Step-I Work, a Final Design Report
summarizing the Consultant’s activities and progress of work, design criteria and
design calculations shall be submitted. The number of copies of this report will be
agreed before preparation but shall not exceed ten (10).

(3) Bill of Quantities and Cost Estimation

Quantity calculations and Bill of Quantities as well as Cost Estimation shall be
submitted in ten (10) copies. The detailed cost estimations will be derived from a
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detailed bill of quantities taken from the detailed design drawings and specifications,
and relevant conditions,

1) price analysis for the ICB package, classified on the basis of labor, materials,

equipment, tax, overhead, profit, etc. and breakdown of foreign and local
currency portions.

2) financing schedule (annual fund requirement according to the construction
schedule) shall be prepared.

(4) Tender Documents

In accordance with the implementation schedule agreed by PMU Thang Long and the
Consultant, Tender Documents shall be submitted for each contract package.

The Consultant shall prepare the following documents to procure a construction
firm(s).

- Instructions to Bidders, including relevant forms
- Conditions of Contract, Part I - General Conditions
- Conditions of Contract, Part II — Conditions of Particular Application
- Technical Specifications
- Special Specifications (if necessary)
- Bid, Bid Schedule and Schedule of Rates and Prices
- Drawings
- Detailed Works Schedule, Plant and Contractors Personnel List
732 Information to the JICA

The Consultant shall assist PMU Thang Long to compile reports or documents, which

will be submitted to the JICA by the MOT. The following reports may be expected to
submit,

- Progress Report describing status of the Package and Land Acquisition and
Resettlement etc.

- Pre-Qualification Documents
- Tender Documents
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TERMS OF REFERENCE
FOR SURVEY AND DESIGN DETAILED DESIGN STAGE

In consideration of the scale and characteristics of the project, survey consists of the
following major works:

- Topographic survey
- Existing road survey

Hydrological survey

Geological survey

Infrastructure works survey

1.1. TOPOGRAPHIC SURVEY:

1.1.1. Contents of Topographic Survey
Topographic survey consists of the following major items:
- Vertical and horizontal control network grade IV.
- Secondary Control Point and Vertical Control Network.
- Alignment Survey.

1.1.2. Vertical and horizontal control network grade IV

To use the available vertical and horizontal control network grade IV obtained in the
basic design stage (assessment and checking of the possibility to use these benchmarks are
necessary to be conducted prior to topographic surveying and mapping).

Re-usable quantities:
- Horizontal control network grade IV
- Vertical control network,
1.1.3. Secondary Control Point and Vertical Control Network
1.1.3.1. Secondary Control Point
To re-use the Secondary Control Point established in the basic design stage.
Reusable quantities:
1.1.3.2. Vertical Control Network
To re-use Vertical Control Network established in the basic design stage.
Reusable quantities:
1.1.4. Alignment Topographic Survey

The Alignment Survey shall be conducted in accordance with Highway Survey
Standard 22TCN263-2000 as follows:

1.1.4.1. Plan Survey, scale 1/500
To re-use alignment plan scaled 1/500 made in the basic design stage.
Reusable quantities

1.1.4.2. Alignment Survey

Based on the topographic map, to conduct the setting-out including: determining peak
point, angular measurement, putting pegs.
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- Angular measurement by using total station (or equipment with equivalent accuracy),
each angle is measured once (normal reading and reverse reading data), tolerance between
two measurement half times shall not exceed 1’ (sketch of measurement direction is to be
made to avoid mistakes), fitting with GPS points or secondary control points is required.

- Pegs of peaks shall be made of concrete with equilateral triangle shape of 12cm-
sides and 40cm-length. Pegs on the existing roads shall be made of headed-iron pins ®15mm,
10cm in length.

- Other detailed pegs shall reflect accurately the topography along the alignment and
its two sides (attention shall be paid to topographical pegs, location of crossing infrastructure
and existing drainage culverts and the topographical pegs should be located at the piers
location). The maximum interval between detailed pegs is 20m (for urban area).

- Detailed pegs shall be made of square-shaped wood with Scm-sides, 40cm in length.
Pegs on the existing roads shall be made of headed-iron pins ®15mm, 10cm in length.

Profile and cross-section survey and mapping with the following contents:

- To measure by steel tape (or asbestos fiber tape). To combine overall measurement

and detailed measurement once to determine main pegs (Km, Hm pegs and the main stakes
of curve TS, SC, P, CS, ST).

- To measure levels of detailed pegs once only and fit them to GPS points or
secondary control points in the area.

- Based on results of horizontal and vertical measurements, making profile with
horizontal scale of 1/500 and vertical scale of 1/50.

- Cross-section scaled 1/200 is made at representative locations of topography and
main stakes of curve and to ensure that cross-sections are made with interval of 20m at
maximum. In average, 50 cross-sections per 1 km are made. Cross-sectional measurement is
made towards each side 30m from the centerline.

- On the cross-section, topographical conditions and special facilities, if any, must be
shown. As for the existing road(s), the existing centerline(s), two edges of asphalt pavement,
two edges of soil shoulders, two slope toes and counter-weight (if any) must be shown.

Estimated survey quantities:
- Profile: 5.5 km.
- Cross-section: 16.5km.

1.2. EXISTING ROAD SURVEY

- To survey and determine the general elastic modulus of the pavement structure by
using Benkelman beam in accordance with TCVN8867:2011.

Estimated quantities: 20 points.
1.3. HYDROLOGICAL SURVEY
To re-use the investigation data obtained in the basic design stage.
1.4. GEOLOGICAL SURVEY AND CONSTRUCTION MATERIAL SURVEY
1.4.1. Geological Survey
1.4.1.1. Geological Survey for Bridge Works
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As mentioned hereinabove, 4 boreholes with depth of 47.0 — 50.0m were conducted
in the basic design stage which ensures the calculation depth. In the detailed design stage,
borehole depth is estimated at 45.0m.

Since 4 boreholes were conducted in the basic design stage, it is required to re-use
these borehole data and additionally conduct 115 boreholes to investigate geological

conditions of bridge works to ensure that one borehole is conducted at each location of
substructure.

Geological survey shall be conducted only after reaching agreement on locations of
abutments and piers. The estimated number of geological boreholes is as follows:

- To drill totally 115 boreholes on land, locations of which are provided by the Project
Manager after obtaining plan drawing of bridge.

- According to results of geological survey for bridge works conducted in the basic
design stage, borehole length is 50m which ensures requirements for design of foundation.
Based on the soil profile and pile length of bridge foundation proposed in the basic design
stage, the estimated length of boreholes in the detailed design stage is 45m.

- To take samples for testings: 2m/sample, sample for documentation: Im/sample.

- To conduct Standard Penetration Test (SPT) in the borehole with interval of 2m

/point,

- To determine underground water level in the borehole on land.
Estimated quantities:

- boreholes: 115 boreholes.
- drilling meters: 5,175m

- SPT test: 2,588 points.

- laboratory samples: 1,812 samples

+ Undisturbed sample (9 ordinary criteria): 1,268 samples
+ Disturbed sample (7 ordinary criteria): 543 samples

+ Unconfined compression test: 190 samples
- Water samples in boreholes and testing; 04 samples
- Determination of water level in borehole: 115 samples

1.4.1.2. Geological Survey for Retaining Wall

According to the approved investment project, the type of retaining wall at bridge end
is MSE wall. In the basic design stage, there were not geological survey data for the retaining
wall. Therefore, in the detailed design stage, one borehole is conducted at each location of
retaining wall:

- To drill 02 boreholes on land, locations of which are provided by the Project
Manager.

- The estimated depth of each borehole is 30m.
- To take samples for testings: 2m/sample, sample for documentation: 1m/sample.

- To conduct Standard Penetration Test (SPT) in the borehole with interval of 2m
/point.

- To determine underground water level in the borehole.
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Estimated quantities:
- boreholes: 02 boreholes.
- drilling meters (30m/borehole): 60m
- SPT test: 30 samples
- Determination of water level in borehole: 02 samples
- Laboratory samples: 21 samples
+ Undisturbed sample (9 ordinary criteria): 15 samples
+ Disturbed sample (7 ordinary criteria): 06 samples
+ Unconfined compression test: 08 samples

+ Triaxial Compression Test (consolidated, undrained) CU: 02 samples
+ Triaxial Compression Test (consolidated, undrained) UU: 02 samples
+ Consolidated Compression Test CV: 02 samples

1.4.1.3. Technical Requirements for Drilling:

- Drilling work shall strictly comply with technical requirements stated in
Specifications for Geological Exploration 22TCN 259-2000.

- In addition to samples selected for testing for normal mechanical and physical
properties, soil samples should be stored for additional testing or other special testing,

- To determine stable underground water level in all boreholes.
1.4.1.4. Conditions for Completion of Borehole Drilling
- Boreholes for bridge works

+ In case where drilling has not reached the estimated depth but encountered
the layer of cohesive soil in the status from half hard to hard or N>30; compacted
granular soil or N>50, then the drilling depth should be 10-12m into this layer; the
minimum drilling depth should be from 6m to 8m in the layer of gravel with SPT>50.

+ In case where the above requirements cannot be met even after reaching the
estimated depth, decision by the Project Manager and the Employer is required for the
ending depth of drilling,

- Boreholes for retaining wall

+ In case where drilling has not reached the estimated depth but encountered
the layer of cohesive soil N>15; granular soil N>30, the drilling will be completed
upon reaching the depth of 6+8m in this layer.

+ In case where the above requirements cannot be met even after reaching the
estimated depth, decision by the Project Manager and the Employer is required for the
ending depth of drilling,

1.4.1.5. Requirements for Borehole Sample Testings:

- All samples are tested in accordance with the prevailing regulations of Vietnam, in
cases where the relevant Vietnamese standards are not available, international standards are
applicable.

- The number of sample tests shall be selected to ensure the design requirements,
testing criteria shall be proposed by Chief of Geological Survey Team and approved by the
Project Manager.
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Undisturbed samples:

- To determine: particle-size analysis (P%), natural moisture content (W), bulk
density (y), specific gravity (A), liquid limit (WL), plastic limit (WP), compressibility
coefficient (a), shear strength (C, @ — according to direct shear test method); organic matter
content (soft soil layer), unconfined compression test q, (cohesive soil SPT>8); consolidated
compression (minimum pressure level 8kG/cm2), taking consolidated — undrained triaxial
compression test (CU), unconsolidated — undrained triaxial compression test (UU), organic
matter content test for soft soil.

- For samples taken from boreholes for bridge works, it is required to carry out
unconfined compression test g, (only for cohesive soil SPT >8).

Disturbed samples:
- Cohesive soil: P(%), A, WL, WP, W.
- Granular soil: P(%), A, angle of repose for sand — dry (ad), angle of repose for sand
— saturated (aw), maximum void ratio (¢max), minimum void ratio (emin).

Water sample from borehole

- Water: chemical analysis by reduction method to evaluate the abrasive erosion of
concrete structures and RC structures by water.

1.4.1.6. Requirements for labor safety

During the works of drilling or excavating, absolute safety measures for people and
equipment shall be taken in accordance with the prevailing regulations, especially during
drilling on Pham Van Dong road.

1.4.1.7. Reinstatement of Drilling Holes

All drilling holes shall be reinstated according to the Employer’s requirements after
completion of drilling work.

Estimated quantities: 117 holes
1.4.2. Material Quarry Survey

To conduct survey, investigation and collection of data related to quarries of stone,
soil and sand of projects adjacent to the study area.

- To investigate quarries of materials such as filling soil, construction sand, drainage
sand, red gravel, stone ... on the route in terms of capacity, quality, exploitation and
transportation.

- To take samples for testing to determine mechanical and physical properties of
materials.

- To investigate sources and suppliers of semi-products such as asphalt concrete,
ready-mixed concrete, pre-cast members in terms of productivity, costs, transportation
distances.

Estimated quantities of samples for testing:

Quantity

# It
em (quarry/sample)

Testing Contents
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Mechanical and physical properties, particle
analysis, compaction, production of specimens

1 | Filling soil 1/3 at compaction degree K95 and K98, cutting
samples at production moisture and saturated
moisture, CBR.

Particle analysis P%, A, standard compaction,

2 | Filling sand 1/3 CBR, angle of repose for sand — dry (ad),
angle of repose for sand — wet (aw)

3 Construction 2/5 Particle analysis P%, contamination, fineness

sand modulus.

4 Construction 1/8 Dry and saturated axial compression, Los

stone Angeles abrasion, bonding with asphalt.

1.4.3. Survey of Disposal Areas:

To investigate locations of disposal of wastes during the construction stage, to

determine these locations on map scaled 1/50,000, distance to the Site, area, possible volume
of disposed wastes, agreement with local authority.

Estimated quantities: 2 places.

1.5. URBAN INFRASTRUCTURE SURVEY

In the Study Area, there are many urban infrastructure facilities. Some are under

operation, some are under construction, and some are no more in use.

Urban infrastructure survey shall be included but not limited to the following items:
- Drainage system (drainage ditch, current status, etc.)

- Water supply system including potable water and raw water.

- Electric system including power transmission and power supply system.

- Communication system including communication cables and television cables.

- Other types of pipes and lines: fuel pipes, gas pipes, etc.

- Urban infrastructure survey shall be included but not limited to the followings:

- Name and type of facilities / works, operation and management agency

- Location of works / facilities on plan, locations of poles, man-holes, etc. determined
by respective coordinates and stations;

- Dimension of facilities: diameter of pipe, size of man-hole, tank

- Elevations of facilities / works, heights of poles, wires, depths of tanks, man-holes,
catch-basins, sums.

- Major design capacity or technical parameters of the facilities.

- Objectives of facilities.

- Current status of facilities.

- Other information, if any.

- All information of urban infrastructure shall be showed on interchange plan 1/500.
Estimated quantities: 40 works.

2. REGULATIONS OF CHANGES AND QUANTITY CERTIFICATION
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The quantity writing in the survey is base on survey standard to determine and
estimate. In performance process, the quantity basing on identify tophography, area trawl,
etc...can change (added or minused). The variation quantity exceeding 10% must be agreed
by major architech and survey chiefs. The requirements shall be summarized into report
documents for reporting to major architech and survey chiefs. After that, a report shall be
reported to the Client.

2.1. SUBMITTED SURVEY DOSSIERS

Collected and investigated documents, documents of checking machinery and
equipment before delivering shall be checked on site and delivery for designer.

2.1.1. Topographic Investigation Dossiers
- Measurement survey report.

- Topographic plan and altitude plan of all route (including drawing and computer
file).

- Axial section and cross section including drawings as required ratio and storage files
in disks.

- Bridge cross-sections (including drawings and computer files). Measurement and
survey notebooks.

2.1.2. Geological Survey Dossiers
- Plan of layout borehole.
- cylindrical borehole
- SPT testing results
- Geological profile along alignment and bridge centerline.
- Summarized results of physical indicators of soil and water layers after adjustment.
- Geological reports.
2.1.3. Signaling information Survey Dossiers
2.1.4. Submitted Dossiers Quantity

Each types of dossiers: 08 sets+02 sets that are archived in design agencies. Total: 10
sets.

2.2. Design Dossiers
Detailed design is estimated organize as follows:
- Volume L. General Report.
- Volume II: Drawing,

- Volume III: Appendix including calculated quantities; cost estimate; structural
calculation (if applicable);

Total dossier sets submitted to the Client: as signed contract.

2.3. Safety Conditions
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All survey works shall be complied with current safety process. In addition, safety
assurance works are considered strictly in conducting measurements; however, these works
shall not hinder traffic.

2.4. Work Quantity

No. Item Unit Currency Quantity
L. Topographic Survey
Measurement and drawing of vertical profile
1 | of alignment with rate 1/50; 1/500 100m VIND 55.00
Measurement and drawing of cross section
2 | of TL alignment with rate TL 1/200 100m VND 165.00
Measurement of Elastic Modulus of :
3 Existing pavement point 20.00
Preparation of documents of topographic
report % VND 4%
4 (= 4% x (1)+2)+(3))
Temporary accommodation (excluding cost
of survey report) % VND 3%
5 (=3% of (1)+(2)+(3)))
Translation  report  document  from VND
6 Vietnamese into English page 500.00
I1. Geological survey
1 Geological drilling of viaduct
1.1 On-land drilling , depth from Om to 60m Borehole/m | VND 115/5175
- - 1 0,
Rock class I-III (estimate 70%) m VND 3.622.50
- - 1 0
Rock class IV-VI (estimate 30%) m VND 1,552.50
Water pumping for rotary drilling, washing
1.2 | by on-land sample tube, depth of 60m, class
111X
Rock class I-I1T m VND 3,622.50
Rock class IV-VI. m VND 1,552.50
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No. Item Unit Currency Quantity
13 SPT Test

Rock class I-ITT times VND 1,811.00
Rock class IV-VI times VND 776.00
1.4 + Determining water level in bore hole hole VND 115.00
1.5 | Laboratory test
+ Undisturbed sample (9 ordinary criteria) sample VND 1,268.00
+ Disturbed sample (7 ordinary criteria) sample VND 543 .00
+ Unconfined compression test sample VNDD 190.00
+ Water sample in borehole test sample VND 4.00
Geological drilling of retaining wall
2.1 On-land drilling , depth from Om to 30m Lk/m VND 2/60
- - 1 0,
Rock class I-IIT (estimate 80%) m VND 48.00
- Cép d4t @4 IV-VI (du kién 20%) m VND 12.00
29 Water pumping for rotary drilling, washing
' by on-land sample tube, depth of 30m
- Rock class I - ITT m VND 48.00
-Rock class IV - VI m VND 12.00
23 SPT Test
-Rock class I-I11 point VND 24.00
-Rock class IV-V1 point VND 6.00
2.4 + Determining water level in bore hole hole VND
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No. Item Unit Currency Quantity
2.00
2.5 | Laboratory test
+ Undisturbed sample (9 ordinary criteria) sample VND 15.00
+ Disturbed sample (7 ordinary criteria) sample VND 6.00
+ Unconfined compression test sample VND 8.00
+ Triaxial Compression Test (consolidated,
undrained) CU sample VND 2.00
+ Triaxial Compression Test (consolidated,
undrained) UU sample VND 2.00
+ Consolidated Compression Test CV VND
(application) sample 2.00
3 Survey of material investigation
- On-site investigation into construction
3.1 material 5 quarries x 5 working days/quarry work VND
(Factor 1.7x1.06) 25.00
3.2 | Backfilling soil Sample
- Determining physical criteria (7 ordinary VND
criteria of undisturbed soil sample) sample 3.00
- Compaction Standard sample VND 300
-CBR sample VND 3.00
33 Sand Sample
- physical criteria sample VND 300
- Compaction Standard sample VND 300
-CBR sample VND 300
3.4 | Construction Sand Sample
- Granular composition, Large modulus sample VND
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Hanoi City Ring Road No.3 Construction Project, Mai Dich ~ South Thang Long Section

Package 3: Consulting Services of Technical Design, Cost Estimation and Tender Assistance Appendix A
No. Ttem Unit Currency | Quantity
5.00
- Fouling factor sample VND 5.00
- Organic content sample VND 5.00
3.5 | Building Stone
- dry axial and water saturation index sample VND 8.00
- los Angeles abrasivity sample VND 6.00
3.6 | spoil area survey ; labour 4,0/7 work VND 10.00
Survey of underground and upper
4| construction; labour 4,0/7 work VND 40.00
Drafting and Vietnamese report 0
| E%x )G & VD 4%
Transalation of Vietnamese Report into
6 English page VND 1,000.00
Temporary camp cost o
T E3%x (LHRHG)H@)Y) % VD 3%
approval of authorized agencies, traffic VNE
8 safety (estimate) Is 1.00
III. Moving machinery and equipment and
labours for serving topographical and geological
survey
Cars moving machinery and equipment in
service for one(01) topographical survey
1 group and three(03) geological survey shift VND
groups/ (4 cars x 1 shift x 2 times tuming
back), car 5 tons 8.00
Labours moving back (4 groups x 8 people
2 | x21v); labour 4,0/7 work VIND 64.00

Sub-Total of Cost Survey
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Hanoi City Ring Road No.3 Construction Project, Mai Dich — South Thang Long Section
Package 3: Consulting Services of Technical Design, Cost Estimation and Tender Assistance Appendix A
Attachment 1a: Project Location Map (Hanoi Ring Road No.3)
LOCATION MAP OF HA NOI CITY RING ROAD No.3
Il
Noi Bai - Hoa Tien
Implemented by Nationnal Highway No.18 HOA TIEN r

/A
NOI BAI

Improvement Project

‘

Implemented Under Nationnal Highway No.3
And Regional Network Construction Project
(Target completion : Apr -2014)

Nam Hong - Viet Hung
New Route Decided by *Transport Master
Plan of Ha Noi Year 2020" at Jul 2008

North Thanh Long - Noi Bai
Implemented by BT Scheme
(Target Completion : Feb -201

4)

Target Section of Project

s

1 —TI marpicn He

NORTH THANG LONG(¢
] Bl RedRwe 2
SOUTH THANG LONG [{ g r}gcy&
!
! Ph « Ninh Hi NINH HlEl’l
oD : Implemented Hi i :‘ﬁgdd};:‘:!ehabilﬂaﬁon Project 2t
Mat Dich - South Thang Long i \ P! ighway No. ject BNy
N j

DONG I

SAIDONG

CA THANH TRI

Mai Dich - North Linh Dam /
Implemented under Ha Noi Rinh Road No.3
(Target completion : Oct -2012)

North Linh Dam - Phu Dong \
Implemented by Red River Construction Project

@»  COMPLETION
@»  UNDER CONSTRUCTION
Viaduet Bridge
—/ RING ROAD No.3
Frontage Road
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Hanoi City Ring Road No.3 Construction Project, Mai Dich — South Thang Long Section
Package 3: Consulting Services of Technical Design, Cost Estimation and Tender Assistance Appendix A

Attachment 1b: Project Location Map (Mai Dich — South Thang Long Section)

T

BAN DO KHU VUC DU AN
LOCATION MAP OF PROJECT

UT CIAL
BOUTH THANG LON
INTERSECTION
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