2015/7/7

借上外注付託作成依頼

作業科目	：	JA15R1003

案件名	：	ハノイ環状3号線建設事業 (Hanoi City Ring Road No. 3 Construction Project)

業務段階	：	実施設計

作業場所	：	ベトナム国ハノイ市

要員氏名	：	Sthapit Naresh

担当業務	：	I02: Highway/Pavement Engineer

派遣期間	：	①2015/07/20-2015/08/18 (1.0M/M)
②2015/09/03-2015/11/02 (2.0M/M)

勤務時間	：	元契約書の規定に準じ、44時間/週とする
(月-金：8:00-12:00、13:00-17:00)
(土：8:00-12:00)

報酬	：	800,000円/月

現地PIT	：	元契約の規定に準じ、免除

日当宿泊	：	NK社員と同じ

旅行保険	：	NK付保

航空券	：	NK支給(本人購入後請求でも良い)

査証	：	NK手配

特記事項	：	a.本付託と実績派遣期間が異なる場合も、M/Mが変らない限り契約変更はしない
b.航空券の種別は社内規定に準じ、エコノミークラスとする
c.航空券の代金は元契約の単価(238,000円/往復)を上限とする。
d.派遣期間①の復路、②の往路に係る旅費・航空券代は印国北東州調査負担とする。

外注付託書に添付する案件概要・業務内容：次頁以降参照



1. Project Location Map
[image: ]


2. Main Project Features
	No.
	Item
	Main Features

	
	
	Stage 1: Initial Stage (The Project)
	Stage 2: Ultimate Stage

	1
	Beginning Point (BP)
	KM0+130, North side of the existing Mai Dich Flyover
	

	2
	End Point (EP)
	KM5+493.7, South side of the existing Thang Long Bridge
	

	3
	Road Length
	5.364km
	

	4
	Road Classification
	Expressway Class A, Grade 100
	

	5
	Design Speed
	100km/hr
	

	6
	Nos. of Lane
	4 lanes
	

	7
	Road Width
	24.0m
	

	8
	Cross Section Elements
	0.5m+2.5m+2@3.75m+0.75m+1.5m+0.75m+2@3.75m+2.5m+0.5m
	

	
	
	· Carriageway	:	4@3.75m=	15.0m
	

	
	
	· Outer Safe Line	:	2@2.50m=	5.0m
	

	
	
	· Median	:	1@1.50m=	1.5m
	

	
	
	· Inner Safe Line	:	2@0.75m=	1.5m
	

	
	
	· Concrete Barrier	:	2@0.50m=	1.0m
	

	9
	Interchange (IC)
	1 Interchange
	2 ICs (Half-diamond)

	
	
	South Thang Long IC
	· Hoang Quoc Viet IC

	
	
	· IC Type: Half-diamond
	· Co Nhue IC

	
	
	· Rampway: 1 lane (Width: 7.0m (0.5m+2.5m+3.5m+0.5m))
	

	10
	Viaduct
	Total Length: 4.803km
	

	
	
	Superstructure
	

	
	
	· Typical Type: PC Super T Girder (Span Length: 30-40m)
	

	
	
	· At Hoang Quoc Viet/Co Nhue Intersections: Steel Box Girder
	

	
	
	(Fewness Type, Span Arrangement: 63m+78m+63m)
	

	
	
	Substructure
	

	
	
	· All Sections: One Column RC Pier
	

	
	
	Foundation
	

	
	
	· Standard Section	:	RC Bored Pile
	

	
	
	· Narrow Section	:	Rotation Steel Pile
	

	11
	Pavement Structure
	Ultra-thin Bonded Wearing Course, t=2cm
	

	
	
	(Urban Road: Porous Course, t=4cm)
	

	12
	Auxiliary Works
	Retaining wall, drainage system, lighting system, plants, ditch, noise
	

	
	
	barrier and preparation works for future installation of ITS equipment.
	

	
	
	Urban Road: Improvement of existing pavement after construction,
	

	
	
	restoration of existing drainage system and road lighting.
	

	Typical Cross Sections

	Approach Road (At Beginning Point)
	PC Super T Girder
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	Approach Road (At End Point)
	Steel Box Girder (Fewness Type) (At Intersections)

	[image: ]
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3. Overall Work Schedule
[image: ]


4. Organization Structure of Consultant Team
[image: ]


5. Work Responsibility Matrix
[image: ]


6. Methodology (Responsibility Tasks)

Task 2.1	Review preliminary design
We will review the relevant documents in the Project with our professional experiences especially the preliminary design in the F/S stage to take cognizance of the current arrangement in the Project, extract the key issues which materially affected to the Services and propose our measures.
We will compile our review results in a Review Report and discuss and obtain the agreement with relevant organizations on the fundamental conditions and our approach in the Services.
We propose the main documents and subjects to the review works in the followings.
Main Documents
F/S Report (Oct. 2013)
EIA Report (Decision No. 1093/QD-BGTVT dated 25th Apr., 2013)
MOT Project Appraisal Report (Document No. 1006/KHDT dated 3rd Sep., 2013)
MOT Approval, Project Investment (Decision No. 2660/QD-BGTVT dated 3rd Sep., 2013)
MOT Approval, Bidding Plan (Decision No. 542/QD-BGTVT dated 26th Feb., 2014)
Main Subjects
Comments raised by relevant organizations in the F/S stage1)
Geographical features in the Project area
Accuracy of survey reports and data
Design criteria and conditions
Alignment and design controls
Typical cross sections
Structural types of viaduct
Girder election methods and detour plan
Construction contract packaging
Stage construction plan
Right of way acquisition situations
Environmental management plan
Construction quantity elements and unit prices
Note 1):	Refer to Section III, Document No. 1006/KHDT dated 3rd Sep., 2013
Task 2.2	Establish detailed engineering design framework
We will establish the detailed engineering design framework which consists of the primary matters for execution of the Services and obtain the approval from relevant organizations.
The main contents of the detailed engineering design framework are in the followings:
Project Implementation Program (I/P);
Updated work schedule of the Services;
Form of letters reports and drawing frame
Updated applicable technical standards for the Project1);
Form and content of B/Q items, cost estimate and procurement documents.
Note 1):	Decision No. 1502/QD-BGTVT dated 27th June, 2012


Task 3.5	Conduct drainage analysis
The following methodology is prepared on the conditions that our proposed hydrological survey  will be agreed with PMUTL in the contract negotiation.
In relation with the “Task 4.1: Conduct Highway Design” and “Task 4.2: Conduct Bridge design”, we will conduct the drainage analysis in consideration of overall drainage system between the Project road and the existing Pham Van Doing Street.
Based on the hydrological survey results, we will conduct the following works:
Determine rainfall intensity in accordance with TCVN5729-2012 (25 years return period)
Study on general layout of drainage system
Determine catchment area and volume of flow out
Based on the results, we will conduct the drainage design in “Task 4.1: Conduct Highway Design”.
Task 4.1	Conduct highway design
(1)	Geometric Design Criteria
We will establish the geometric design criteria in accordance with the updated applicable technical standards in “Task 2.2: Establish D/D Framework” and obtain the approval from relevant organizations.
The main technical standards in the geometric design criteria are in the followings:
TCVN5729-2012: Expressway Design Standards
TCVN-4054-2005: Highway Design Standards
22TCN273-2001: Highway Design Standards (Intersection)
TCXDVN104-2007: Urban Road Design Standards
Other relevant Vietnamese technical standards, AASHTO, etc.
(2)	Typical Cross Sections
We will determine the detailed typical cross sections in accordance with the review results in “Task 2.1: Review Preliminary Design” and obtain the approval from relevant organizations.
We will prepare the detailed typical cross sections taking into account the following points:
Road Width of Pham Van Dong Street in Stage 1
Stage Construction Plan
(3)	Alignment Design
We will conduct the alignment design by VN Road in accordance with the review results in “Task 2.1: Review Preliminary Design” and obtain the approval from relevant organizations.
We will identify the detailed design controls again by site investigations, survey results in the Services, relevant project documents and meetings with stakeholders and finalize the alignment design.
We will conduct the alignment design taking into account the following points:
Avoidance of Land Acquisition and Resettlement in Stage 1
Coordination with Relevant Cross Road and Metro Line Projects
Task 3.4: Conduct Existing Utilities Survey
Task 4.2: Conduct Bridge Design
Task 4.6: Conduct Road Safety Audit


(4)	Interchange Plan
We will conduct the following IC planning and obtain the approval from relevant organizations:
South Thang Long IC (Stage 1): Basic Design
Hoang Quoc Viet and West Thang Long ICs (Stage 2): Concept Design
The interchange design of South Thang Long IC (F/S Stage) is shown below
	Plan
	Cross Sections
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Source: F/S Report, PMUTL
Figure   Interchange Plan of South Thang Long IC (F/S Stage)
(5)	Road Structure Design
We will conduct the road structure design of the Project component such as the retaining wall at the embankment sections, pavement structure, etc. and obtain the approval from relevant organizations.
The pavement structure of Project road (F/S stage) is shown below.
	HRR3
	Rampway
	Pham Van Dong Street (Stage 1)

	Elastic Modules, Eyc=200 MPa
	Elastic Modules, Eyc=196 MPa
	---
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Source: F/S Report, PMUTL
Figure   Pavement Design of Project Road (F/S Stage)
(6)	Auxiliary Works
We will conduct the design of auxiliary works of the Project component such as the curb, sidewalk, drainage structure, lane markings, traffic sign, tree plantings, etc.
(7)	Drawings and Quantity Taking-off
We will prepare the drawings of all highway design by AutoCAD software in consistency with the scale of topographic surveys.  As for the work quantity, we will take it off from the design drawings and compile as the work quantity calculation sheets with formula.
(8)	Reporting
We will compile all of highway design results as a part of Draft Final Design Report and submit it for appraisal works.  After agreed on the appraisal results among relevant organizations, we will revise the highway design and re-submit as a part of Final Design Report.


Task 4.4	Conduct traffic management system and facilities design
We will conduct the design of typical traffic management facilities such as lane markings, traffic signs, barriers etc. in “Task 4.1: Conduct Highway Design” and “Task 4.2: Conduct Bridge Design”.
In this Task, we will conduct the design on the specific issues extracting in the following tasks:
Task 4.5: Review O&M Plan
Task 4.6: Conduct Road Safety Audit
(1)	Traffic Management System and Facilities
(a)	Preparation Works for Future Installation of ITS Equipment
In accordance with “Task 4.5: Review O&M Plan”, we will design the preparation works to ensure future installation of ITS equipment such as conduit pipe, cable rack, handhole and support for pole, etc.
The preparation works for future installation of ITS equipment (example) are shown below.
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Source: Da Nang - Quang Ngai Expressway Construction Project, Nippon Koei., Co. Ltd.
Figure   Preparation works for Future Installation of ITS Equipment (Example)
(b)	Road Lightings
We will conduct the following road lighting design both of HRR3 and the restoration works of Pham Van Dong Street in relation with EVN/Hanoi Power Company:
Plan the power receiving points along/near the Project road
Study on application of LED ramps to minimize CO2 emission and life cycle cost
Calculate the luminance to design the road lighting layout
Calculate the loading to design the required capacity of power receiving points and cables
(3)	Road Safety Facilities at Specific Locations
In accordance with “Task 4.6: Conduct Road Safety Audit”, we will design the necessary road safety facilities at existing Mai Dich IC (at grade) and the small horizontal curve radius near the end point.
The warning sign (example) is shown below.
	Color Pavement
	Electric Signboard/Traffic Sign
	Traffic Sign/Lane Marking

	
	
	(Guide Type)
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Source: Metropolitan Expressway Company Limited, Japan
Figure   Photo: Warning Sign (Example)
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3)List of Technical Reports/Discussion Papers will be updated with PMU Thang Long at the beginning of Consulting Services.

(EN:03,VN:03)

: Rainy Season (Summer Season, Monthly Rainfall > 200mm)



1)Including Right-of-Way Acquisition Situation

2)Including Updated Project Implementation Program, Contract Packaging, Work Schedule of Consulting Services and List of Applicable Technical Standards.



Draft Exisitng Utilities Relocation Plan 6 copies

(EN:03,VN:03)



Road Safety Audit 6 copies(EN:03,VN:03)



O&M Plan 6 copies

(EN:03,VN:03)



Landscape Design 6 copies(EN:03,VN:03)



Bridge Plan 6 copies

(EN:03,VN:03)



Bridge Design Criteria 6 copies(EN:03,VN:03)



Pavement Design 6 copies

(EN:03,VN:03)



Interchange Plan 6 copies(EN:03,VN:03)



Alignment Design 6 copies

(EN:03,VN:03)



Typical Cross Sections 6 copies(EN:03,VN:03)



Geometric Design Criteria 6 copies

(EN:03,VN:03)*4 surveys



Papers3)



Drainage Plan 6 copies(EN:03,VN:03)



Discussion



Survey Report (4 Surveys) 24 copies

(EN:03,VN:03)



Reports/



Work Plan (4 Surveys) 24 copies(EN:03,VN:03)*4 surveys



Technical Proposal



D/D Framework2) 6 copies

(EN:05,VN:05)*2 packages



Standard Forms and Reporting Format (C/S) 10 copies(EN:05,VN:05)



Draft Contract Documents 20 copies

(EN:05,VN:05)*2 packages



Draft Tender Evaluation Report 20 copies(EN:05,VN:05)*2 packages



Proposal



Draft P/Q Evaluation Report 20 copies

(EN:05,VN:05)*2 packages



TOR7.3.1(4)



Tender Documents and Evaluation Criteria 40 copies(EN:10,VN:10)*2 packages



Proposal



Draft Tender Documents and Evaluation Criteria 20 copies

(EN:05,VN:05)*2 packages



P/Q Documents and Evaluation Criteria 40 copies(EN:10,VN:10)*2 packages



Proposal



Draft P/Q Documents and Evaluation Criteria 20 copies

(EN:05,VN:05)*2 packages



TOR7.3.1(3)



Bill of Quantities and Cost Estimation 40 copies(EN:10,VN:10)*2 packages



Proposal



Draft Bill of Quantities and Cost Estimation 20 copies

(EN:10,VN:10)



TOR7.3.1(2)



Final Design Report 20 copies(EN:10,VN:10)



Draft Final Design Report 20 copies

(EN:05,VN:05)



Draft Updated EMP 10 copies(EN:05,VN:05)



Review Report1) 10 copies

(EN:05,VN:05)*14 months



Proposal



Project Completion Report 10 copies(EN:05,VN:05)



Documents TOR7.3.1(1)



Monthly Report 140 copies



Submission Schedule of Reports and Documents



Reports/ Proposal



Inception Report 10 copies(EN:05,VN:05)



Task 7.2 Provide general training to local experts 7 months



Task 7.1 Provide on-the-job training to local experts 1

４

 months



Technology Transfer 1

４

 months



Task Series 7 Provision of Technical Training 1

４

 months



Task 6.2 Assist in preparing standards forms to construction supervision 2 months



Task 6.1 Assist in tendering procedures 14 months



Step II: Tender Assistance Stage 14 months



Task Series 6 Assistance for Tendering Procedures and Awarding of the Contracts 14 months



Task 5.2 Prepare tender documents 4 months



Task 5.1 Estimate project cost 4 months



Step I-C: Preparation of Tender Documents and Project Cost Estimates 4 months



Task Series 5 Preparation of Tender Documents and Project Cost Estimates 4 months



Task 4.9 Assist in preparing existing utilities relocation plan 3 months



Task 4.8 Assist in reviewing and updating EMP 4 months



Task 4.7 Study construction plan 3 months



Task 4.6 Conduct road safety audit 1 months



Task 4.5 Review O&M plan 1 months



Task 4.4 Conduct traffic management system and facilities design 4 months



Task 4.3 Conduct landscape design 1 months



Task 4.2 Conduct bridge design 5 months



Task 4.1 Conduct highway design 5 months



Task Series 4 Execution of Detailed Engineering Design 5 months



Task 3.5 Conduct drainage analysis 3 months



Task 3.4 Conduct existing utilities survey 3 months



Task 3.3 Conduct material sources survey 3 months



Task 3.2 Conduct geological survey 4 months



Task 3.1 Conduct topographical survey and existing road surveys 3 months



Step I-B: Execution of Detailed Investigation and Detailed Engineering Design 6 months



Task Series 3 Execution of Additional/Supplemental Detailed Investigations 4 months



Task 2.2 Establish detailed engineering design framework 1 months



Task 2.1 Review preliminary design 1 months



Task Series 2 Review of Preliminary Design 1 months



Step I: Detailed Engineering Design Stage 7 months



Step I-A: Review of Preliminary Design 1 months



Task 1.1 Establish and control practical management system 14 months



Task Series 1 Project Management 14 months



Work Schedule



Common 14 months



Step II: Tender Assistance Stage



Cumulative Month



Stage



Step I: Detailed Engineering Design Stage



Calender Month J

1

A

2

S O N D J F

3 4



Calender



Calender Year 2015 2016

M A M J J A S

Step I: D/D Stage (7 months)

Step II: Tender Assistance Stage (14 months)
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Home Office Support

Consultant Team

Experts 

Project Management Unit Thang Long

(PMUTL)

Executing Agency

Management Team (MGT)

Team Leader

Deputy Team Leader

Design Group (DEG)

Core Team (COR)

Local Assistant Staff

Supporting Group 1 (SPG1)

Supporting Group 3 (SPG3)

Supporting Group 4 (SPG4)

Note: COR/KCS consist of 

representatives of each team

Ministry of Transport

(MOT)

Owner

SPG1

Road Design Team (DRD)

Bridge Design Team (DBR)

Survey and Analysis Group (SAG)

Geological Survey Team (SGE)

Topographical Survey Team (STP)

SPG2

Environmental Team (ENV)

Landscape Design Team (DLS)

Cost and Document Group (CDG)

Construction and Safety Plannning Team (CSP)

Cost Estimate Team (COS)

Document Team (DOC)

SPG4

Electrical and Utility Design Team (DEU)

Supporting Group 2 (SPG2)

SPG3

SPG2

Material Source Survey Team (SMS)

Exiting Utility Survey Team (SEU)

Japan International Cooperation Agency

(JICA)

Government of Vietnam

(GOV)

Hanoi People's Committee

(HPC)

Other Stakeholders

Department of Transport

(DOT)

O&M

Nippon Koei Co., Ltd.

(NK)

Nippon Engineerng Consultants Co., Ltd.

(NE)

Nippon Koei Vietnam International Co., Ltd.

(NKV)

QC Team (KCS)

LEGEND

: Project Owner

: Project Executing Agency

: Home Office Support

: Consultant Team

Bridge and Tunnel Engineering Consultants JSC

(BRITEC)

Traffic Management Group (TMG)

Road Safety Audit Team (RSA) 

O&M Planning Team (OAM)
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2)Including Updated Project Implementation Program, Contract Packaging, Work Schedule of Consulting Services and List of Applicable Technical Standards.



◎

: Management and Guidance   

●

: In-charge   Red: Accountability for the Services   Blue: Responsibility for the Team

1)Including Right-of-Way Acquisition Situation



●



● ●



Draft Exisitng Utilities Relocation Plan

◎ ◎



Road Safety Audit

◎ ◎

●



O&M Plan

◎ ◎



●



Landscape Design

◎ ◎



● ●



●



Bridge Plan

◎ ◎



Bridge Design Criteria

◎ ◎



● ●



Pavement Design



● ●



●



◎ ◎



● ●



Interchange Plan

◎ ◎



● ●



Alignment Design

◎ ◎



● ● ● ●



●



Typical Cross Sections

◎ ◎



● ●



Geometric Design Criteria

◎ ◎



● ● ● ●



●



Drainage Plan

◎ ◎



● ● ● ● ●



Survey Report (4 Surveys)

◎ ◎



● ● ● ● ●



Work Plan (4 Surveys)

◎ ◎



● ●



● ● ● ●



● ● ● ●



●



Technical Reports/Discussion Papers



D/D Framework2)

● ●



● ●



Standard Forms and Reporting Format (C/S)

● ●



● ● ●



Draft Contract Documents

● ●



●



● ●



Draft Tender Evaluation Report

● ●



● ● ●



Draft P/Q Evaluation Report

● ●



●



● ● ●



Tender Documents and Evaluation Criteria

◎ ◎



● ● ● ● ● ●



● ● ●



● ● ● ● ● ● ● ●



● ●



Draft Tender Documents and Evaluation Criteria

◎ ◎



P/Q Documents and Evaluation Criteria

◎ ◎



●



● ●



Draft P/Q Documents and Evaluation Criteria

◎ ◎



●



●



Bill of Quantities and Cost Estimation

◎ ◎



●



Draft Bill of Quantities and Cost Estimation

◎ ◎



Final Design Report

● ●



● ●



● ●



● ● ●



● ● ● ● ● ● ● ●



Draft Final Design Report

◎ ◎



● ●



Draft Updated EMP

◎ ◎



● ●



● ● ●



●



● ● ● ●



●



Review Report1)

◎ ◎



● ● ●



Project Completion Report

● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●



Monthly Report

● ●



● ●



● ● ●



●



● ● ● ●



●



Reports/Documents



Inception Report

● ●

●



Reports and Documents

●



●



●



●



● ●



Task 7.2 Provide general training to local experts

●



●



●



●



● ●



● ●



● ● ● ●



Task 7.1 Provide on-the-job training to local experts

●



●



Task Series 7 Provision of Technical Training



Technology Transfer



●



Task 6.2 Assist in preparing standards forms to construction supervision

● ●



● ● ●



Task 6.1 Assist in tendering procedures

● ●



Task Series 6 Assistance for Tendering Procedures and Awarding of the Contracts



● ● ●

Step II: Tender Assistance Stage



● ● ● ● ● ●



● ● ●



● ● ● ● ● ● ● ●



Task 5.2 Prepare tender documents

◎ ◎



● ●



Task 5.1 Estimate project cost

◎ ◎



Task Series 5 Preparation of Tender Documents and Project Cost Estimates



Step I-C: Preparation of Tender Documents and Project Cost Estimates



◎ ◎



● ● ●



Task 4.9 Assist in preparing existing utilities relocation plan



● ●



◎



Task 4.8 Assist in reviewing and updating EMP

◎

●



●



◎ ◎



Task 4.7 Study construction plan



◎



Task 4.6 Conduct road safety audit

◎



◎ ◎



●



Task 4.5 Review O&M plan



● ●



● ◎ ● ●



Task 4.4 Conduct traffic management system and facilities design

◎



● ◎ ◎



Task 4.3 Conduct landscape design



● ● ● ●



◎



● ● ●



Task 4.2 Conduct bridge design

◎



◎ ◎ ● ●



Task 4.1 Conduct highway design



Task Series 4 Execution of Detailed Engineering Design



◎ ● ●



Task 3.5 Conduct draiange analysis

◎



●



●



◎ ◎



Task 3.4 Conduct existing utilities survey



●



●



◎



Task 3.3 Conduct material sources survey

◎



●



●



Task 3.2 Conduct geological survey

◎ ◎



● ●



Task 3.1 Conduct topographical survey and existing road surveys

◎ ◎



Task Series 3 Execution of Additional/Supplemental Detailed Investigations



●



●



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



● ●



● ● ●



●



● ● ● ●



●



●



Task 2.2 Establish detailed engineering design framework

● ●

● ●



● ● ● ●



●



● ● ●



●



Task 2.1 Review preliminary design

◎ ◎ ●



Task Series 2 Review of Preliminary Design



Step I-A: Review of Preliminary Design



Step I: Detailed Engineering Design Stage



Task 1.1 Establish and control practical management system

● ●



CP/SE

C/S

EE

U

ME

T



Task Series 1 Project Management



Symbol

TL



Tasks



Common



CE

C1-2

CS

D1-2



(U)

EE/OME

ES

E1-2

Bridge Superstructure Engineer 3-4 (Steel)

Bridge Substructure Engineer 1-4

Bridge Foundation Engineer 1-2

Landscape Engineer

Utility Engineer

Electrical Engineer

G1-2

M

B1(1)-(2) B1(3)-(4) B2(1)-(4)

F1-2

LD UE

DTL

HE

H1-2

BE1 BE2

FE

CDG

Team MGT DRD DBR DLS DEU



STPSGE

Group



DEG SAG



Cost Estimator 1-2

Contract Specialist

Document Specialist 1-2



Expressway Engineer/O&M Engineer

Environmental Specialist

Environmental Specialist 1-2

Construction Planner/Safety Engineer Construction Planner/Safety Engineer

Cost Estimator

Utility Engineer



●



DOC

Position

Team Leader

Deputy Team Leader

Highway/Pavement Engineer

Highway/Pavement Engineer 1-2

Bridge Engineer 1 (PC)

Bridge Engineer 2 (Steel)

Bridge Foundation Engineer (Rotation Pile)

Bridge Superstructure Engineer 1-2 (PC)

SMSSEUOAM ENV CSP COS

Material Engineer

Topographical Engineer

Geological Engineer 1-2

Material Engineer

(Utility Engineer)

TMG

RSA

Road Safety Specialist

RSS



●

●



●



●
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