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1. Introduction 

1.1 The Project  

The Central Mekong Delta Connectivity Project (CMDCP) will construct the portion of Viet 

Nam’s proposed Second Southern Highway that traverses the Mekong Delta region to the 

west of Ho Chi Minh City. 

The components of the CMDCP in the current implementation program of Cuu Long 

Corporation for Investment, Development and Project Management of Infrastructure (Cuu 

Long CIPM) are as follows. 

 Component 1, Km 0 to Km 7.800: Comprises the Cao Lanh Cable-Stayed Bridge over 

Tien River including the approach bridge and the approach roads. 

 Component 2, Km 7.800 to Km 23.450: Comprises the connecting road between 

Components 1 and 3. 

 Component 3, Km 23.450 to Km 28.844: Comprises the Vam Cong Cable-Stayed 

Bridge over Hau River including the approach bridge and the approach roads. 

Component 3 is divided into two parts. These are 3A, the Vam Cong Cable-Stayed 

Bridge and the approach bridges, and 3B, the approach roads. 

The implementation is in two stages. Stage 1 is the construction of a 4-lane dual 

carriageway arterial while Stage 2 is the upgrading to 6-lane Class A expressway standard 

with a design speed of 80kph. The Cao Lanh Bridge and the Vam Cong Bridge are 

constructed to the full 6-lane width at the outset. Lap Vo River Bridge is also constructed to 

full 6-lane width at the outset. 

The Project will be financed by ADB, Australian Agency for International Development 

(AusAID), and the Government of Korea (GOK). 

As part of the overall project financing, the Government requested ADB to provide support 

for the detailed design and implementation support (DDIS) for Components 1 and 2 and 

Component 3B, the road approaches to the Vam Cong Bridge, as a package. The 

Government of Australia through the Australian Agency for International Development 

(AusAID), provided financing for these activities.  

The DDIS services cover Components 1, 2 and 3B in full and the alignment of 3A. This report 

presents the road safety audit (RSA) of the detailed design undertaken by the DDIS 

Consultant. In this RSA Report, the DDIS portion is hereinafter referred to as ‘The Project’. 

The RSA is carried out along the lines recommended by ADB in its document ‘Road Safety 

Audit for Road Projects –An Operational Toolkit’. It is commented that formal RSAs have 

not been undertaken in earlier (project preparatory and preliminary design) project stages. 
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1.2 Roadworks Codes and Standards 

The Project’s detailed design for roadworks was undertaken generally in accordance with 

Vietnamese standards, with pavement designs checked against relevant international 

pavement design standards. Appendix 1 provides a list of key Vietnamese standards 

relevant to the design of projects of this nature. This list was not exhaustive, and the 

Consultant has made reference to other standards as required. 

1.3 Roadworks Design 

To appreciate the constraints within which the Highway design team worked, it is 

important to have an appreciation of the design considerations. 

The detailed design and procurement support scope of work covered Components 1, 2 and 

3B of the full project – “the Project”. It required the review of all aspects of the Feasibility 

Study (FS) designs and Project Preparation Technical Assistance (PPTA) reports to 

determine the optimal solutions for detailed design. This task was to include reviewing Cuu 

Long CIPM’s feasibility study, on the basis of which the Government approved the project. 

Specifically, the review was to take into account aspects of the FS design and other work 

that were identified as requiring further attention during the detailed design. 

Horizontal and vertical alignments have generally been as determined during the FS, unless 

site conditions indicated that changes were required or that alternative alignments, for 

example vertical alignments for bridges, could produce improved safety in a cost effective 

manner. The exception to this has been the modifications to the vertical profile taking into 

consideration climate change effects. 

Bridges and culverts, excluding the Cao Lanh, Lap Vo, and Vam Cong Bridges, have been 

designed to allow initial construction to 4-lanes, with provision for subsequent widening 

when the road is expanded to its ultimate width. The bridge designs have clearly been 

based on a minimum number of structural types and span lengths, to simplify construction 

and reduce cost. 

Since the project road traverses soft ground, the road designs have incorporated 

appropriate means to manage settlement so that the completed road surface remains true 

to line and level to the extent possible. In particular, the transitions between roads and 

structures have been designed to minimize differential settlement and maintain riding 

quality across the transition. 

Pavement design has been carried out in accordance with relevant Vietnamese standards 

and procedures and has been confirmed against an appropriate international pavement 

design procedure. The Project’s pavement structures will consist of asphaltic concrete 

placed over granular base layers. The Designers have also considered staged construction 

for the flexible pavement, with the use of asphalt concrete overlays, typically after about 8 

years as determined through road condition surveys, to meet both traffic requirements, 

and also periodic maintenance requirements, at that time. 

During the highway design process itself, and by taking account of the related factors and 

elements of the Project design, the Highway Design Team has aimed to ensure that all 
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aspects of the Project’s designs reflect current international and Vietnamese standards and 

practices for road safety. 

This road safety audit of the completed detailed design therefore serves as an audit of the 

success of the Highway Design team in meeting this road safety objective. 

1.4 Scope of Works for Road Safety Audit  

The Scope of Work contained within the Consultancy Services Contract sets out the 

following requirements with regard to the road safety audit: 

“31. The consultant will ensure that all aspects of the project’s designs reflect current 

international and Vietnamese standards and practice for road safety. The consultant will 

undertake a road safety audit of the completed design and include the outcome of this in 

the project’s final design report.” 

In meeting these requirements, reference is made to the document “Road Safety Audit for 

Road Projects – An Operational Toolkit” published by ADB in June 2003. 

1.5 Approach to Improving Road Safety  

Prior to embarking on the RSA for this Project it is worth reiterating the objectives and 

modus operandi of road safety auditing, as outlined in the above document. 

Road safety can be improved through two main approaches: 

 Traffic Crash Reduction - Existing hazardous locations can be systematically identified 

and analysed and appropriate remedial measures implemented to eliminate or 

reduce the crash risk at such locations. 

 Traffic Crash Prevention - Specific efforts can be adopted to prevent the 

development of hazardous locations by systematically analysing of potential risks 

and eliminating those that might make the road unsafe. 

As the Project is a new road, this RSA focuses on traffic crash prevention. The audit has 

been carried out along the lines suggested of the formal systematic checking procedure 

provided in the ADB’s Operational Toolkit.  

The document explains that experience around the world has demonstrated that it is 

possible to substantially reduce potential safety problems by implementing systematic 

safety checks of proposed road projects at various stages in the planning, design, and 

construction process. These systematic safety checks known, when formalized, as road 

safety audits (RSAs) enable many obvious potential hazards to be identified and eliminated 

before construction. This makes it more likely that the road will operate safely in the 

environment in which it has to operate. 

The document also notes that a “high” design standard does not necessarily eliminate the 

need for such RSAs. It is important to view the road within the operational environment 

where it will function and to ensure that, where necessary, mitigating measures are taken 

to ensure safe operation under the particular mix of traffic, road user behaviour, and 

general environment. 
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The Toolkit is therefore intended primarily to assist road authorities and their consultants 

involved in road and highway projects, and has been prepared to provide general advice, a 

source of reference on the RSAs, and a Toolkit of information and checklists to facilitate the 

application of RSAs on all ADB road and highway projects. The use of the Toolkit and the 

introduction of formal RSA systems are strongly recommended. 

Within the limitations of the Scope of Works, this road safety audit has been carried out in 

accordance with the principles of this recommendation. 

1.6 Road Safety Audit Approach for this Project 

This RSA, in terms of its content, has been based in accordance with the principles 

recommended in the Operational Toolkit. However as previous planning and design work, 

prior to the DDIS Consultant’s involvement as Detailed Designer, has not followed the audit 

stages recommended, this RSA will cover the main items under a Stage 3 (Detailed Design 

Phase) audit but without the benefit of reference to previous audits at Stage 1 (Planning) 

and Stage 2 (Preliminary Design). 

A Stage 1 RSA deals with traffic safety aspects of the initial design. This primarily addresses 

choice of route alignment, number and types of junctions, service to local communities and 

facilities. The Project, having passed through various approval stages of the GOV, ADB and 

the GOA, can reliably be assumed to have met such requirements. 

A Stage 2 RSA is normally carried out when design of the scheme has been developed but 

can still be adjusted without too much difficulty. The RSA, in this phase, examines the 

general alignment, cross-section, and proposed layout of junctions. This audit of the outline 

design should ideally be conducted before the design has been approved by government 

and budget allocations made for design and construction. As the alignment, configuration 

and layouts of this Project are relatively simple, and to meet the tight project schedule, it 

has been prudent to proceed with Detailed Design cognizant of the RSA needs but without 

a formal audit procedure at either Concept or Preliminary Design Stages. The project design 

was developed by a team of highly experienced highway engineers with extensive previous 

experience of international standard road safety audits. At no time during the preliminary 

design phase was it considered that a radical change would be necessary to meet the needs 

of the RSA. 

The focus of a Stage 3 RSA, as stated in the Operational Toolkit, “is on examining the 

detailed design of junctions, proposed road markings, roadside equipment, and proposed 

alignment to identify potential hazards resulting from adverse combinations of design 

elements (e.g., vertical and horizontal alignment). Implications arising from drainage 

choice, traffic signing, etc. should also be examined”.  

The following sections address the RSA of the detailed design carried out for this Project. 

This Report is intended to investigate a similar range of design elements and address any 

major road safety issues in a similar manner. 
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2. Road Safety Audit 

2.1 Background Information 

The RSA was carried out in September 2012, following the issue of Detailed Design 

Drawings. Ensuing comments and feedback were incorporated during January 2013.  

The auditor is an experienced international highway engineer with a total of 37 years 

experience, of which some 30 years have been spent overseas on infrastructure projects, 

primarily major highways, mainly in developing or newly industrialized countries. He has 

been permanently based in S.E. Asia over the past 23 years. The audit included interviews 

with the Project’s highway design team where necessary to clarify design intent or detail. 

The materials reviewed under the RSA are given in Appendix 1.  

2.2 Objectives of Road Safety Audit 

The main objective of this RSA Report was to succinctly address the highway designs for the 

Project in order to identify any elements or features that may contribute to creating unsafe 

conditions, and to recommend corrective actions.  

The recommendations contained herein indicated the nature or direction of solutions to 

any major safety concerns identified during the audit, but did not specify in exact detail 

how to solve the problem. This task, if found to be necessary, was left to the original 

designer. 

The outcome of this latter task is now commented on in this Final Report. 

2.3 Audit Checklist 

The original audit checklist, as prepared during the late stages of the Detailed design 

process, has been included in Appendix 2. The road safety issues that were considered of 

sufficient hazard to warrant attention are noted in the Checklist and have summarized 

below under Findings and Recommendations. The original recommendations to the 

Highway Designers are tabulated, together with updated comments as to the action taken 

prior to finalization of the Detailed Design packages. 

2.4 Findings and Recommendations 

The key findings are summarized below. Each safety issue (as originally identified during 

the late stage of the Detailed Design process) is firstly described, then followed by a 

recommendation for its resolution. A concluding remark is included in the same column to 

confirm that satisfactory action was taken prior to completion of the Final Designs. 
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 Description Recommendation/ Remarks 

1.  The mainline, comprising approximately 
28.8km in length, is generally straight or of 
very generous horizontal curvature not even 
requiring the removal of adverse camber. The 
exception is between Km 6+400 and Km 
7+350 where the horizontal radius reduces to 
700m with 4% superelevation. While well 
within the minimum standards (450m radius 
with 5% superelevation), the introduction of a 
single horizontal curve with superelevation 
will warrant consideration of curve warning 
signs on its approach side. The flat vertical 
curvature and extensive sightline mitigates 
the hazard to some extent. 

It is commented that the entire road adopts 
alignment criteria above absolute minimum. It 
is considered that no accident black spots 
have been created due to geometry. 

 Recommendation: Consider horizontal curve 
warning signs in advance of the 700m radius 
curve. 

Remarks:     This is acceptable 

The Designers have made the following 
provisions: 

- Warning signs provided in advance of 
the 700m curve. 

- Because of the Interchange Exit (Vam 
Cong to Cao Lanh direction) at Km 
7+400, rumble strips are provided at Km 
7+600 in the Vam Cong to Cao Lanh 
direction to provide an audible warning 
to drivers of their speed with the 
intention of raising their awareness of a 
potential hazard. 

- Lighting is provided over the entire 
stretch of road containing the 700m 
curve. 

2.  The mainline crosses numerous roads and 
waterways requiring a number of grade 
changes. These are generally moderate and 
short lengths of 2% to 3.5% grade have been 
adopted. Typically these approach grade 
lengths are 120-200m long and are unlikely to 
cause significant operating speed problems, 
and thus a road hazard, even to commercial 
vehicle traffic. Smaller roads and waterways 
are crossed using short lengths of 1.0 – 1.5% 
grades and are likely to have insignificant 
effect on mainline operating speeds. 

The approach to Lap Vo Bridge contains a 
200m length of 4% grade. This is not 
considered to present a significant hazard. 

The approaches to Cao Lanh and Vam Cong 
Bridges contain significant lengths of 4% and 
3% grades respectively. In the case of Cao 
Lanh Bridge the 4% approach grade extends 
for approximately 700m. In the case of Vam 
Cong Bridge the 3% approach grade extends 
for approximately 400m followed by a 2.5% 
grade over 500m. These lengths of grades are 
not likely to cause such significant operating 
speed reductions for commercial vehicles as 
to present a hazard to other road users. 
Vietnamese code TCVN 4054:2005 sets out a 
grade in excess of 4% before auxiliary climbing 
lanes must be considered. 

 

 

 Recommendation: Consider slow vehicle 
warning signs on the approach gradients at 
Cao Lanh and Vam Cong Bridges. 

Remarks:  This is acceptable 

The Designers have provided slow vehicle 
warning signs on the approach gradients at 
Cao Lanh and Vam Cong Bridges. 
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 Description Recommendation/ Remarks 

3.  Steel guardrails are provided along the outer 
edges of main carriageways only at bridge 
approaches or where embankment heights 
are greater than 4m. Central concrete median 
barriers or 3m wide median with kerbs are 
provided throughout mainline carriageways. 
Steel guardrails are also provided on the 
interchange ramps. 

In accordance with Vietnamese Standards and 
practice, concrete guideposts are provided 
where embankment heights are between 2m 
and 4m. These can be considered a safety 
hazard as opposed to a positive safety feature. 

 Recommendation: The provision of concrete 
guideposts should be reconsidered with a 
view to replacing with steel guard rails or, 
where the hazard does not justify this, with 
flexible guideposts. 

Remarks:  This is acceptable; complies with 
VN standards. Would be difficult to change 
these to introduce plastic posts, without the 
trial installations that MOT would require 

The DDIS Consultant had recommended the 
use of guardrails throughout for road on 
embankment. However as decided at PCC-2, 
this was ruled out for Stage 1 for reasons of 
cost, and a decision made for provisions as 
per Vietnamese Standards. The matter of 
providing guardrails throughout would be 
addressed when upgraded to full expressway 
standard in Stage 2. 

Therefore, the Designers have made Stage 1 
provisions as per Vietnam Standards and 
practice. Flexible guideposts cost 
considerably more and could be prone to 
pilferage. 

4.  The Project runs through agricultural and 
semi-urban area where previously no 
restrictions on crossing roads existed. This 
Project as a high speed facility requires ROW 
fencing to ensure that no encroachment 
occurs by pedestrians or farm animals. 

 Recommendation: Provide secure fencing 
along full length of the ROW on both sides of 
mainline. 

Remarks: This is acceptable; MOT decided 
this at PCC-2. Costly and not required on a 
non-expressway road 

Secure fencing was considered but ruled out 
(at PCC-2) for Stage 1 on cost grounds. The 
matter of ROW fencing will be addressed 
when upgraded to full expressway standards 
in Stage 2. 

5.  Road lighting at traffic conflict points, as 
necessary from safety considerations, has 
been provided at all interchanges and 
intersections.  

 Recommendation: No further action 
necessary. 

Remarks:  This is acceptable. The entire 
length of the highway, which is a rural 
highway away from the interchanges, does 
not require lighting 

The full length of the road could be 
considered for lighting if the presently unlit 
length is not very significant. 

The Designers have since further reviewed 
and consider that intermittent lighting 
(approximately 50% of the road length) has 
been satisfactorily incorporated, is 
acceptable on safety grounds, and is cost 
effective. 
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 Description Recommendation/ Remarks 

6.  In Stage 1 operation, there are no restrictions 
on use of the road by motorcycles and slow-
moving traffic including non-motorized 
vehicles. Use of the road by pedestrians is 
however discouraged. In the future Stage 2 
operation as an expressway, it is expected 
that use of the Project road will be restricted 
to motorized vehicles (cars and above) only. 

 Recommendation: Provide appropriate 
regulatory signs prohibiting entry of 
unauthorized vehicle categories and 
pedestrians at all interchanges and 
intersections, and enforce. 

Remarks:  This is acceptable. Bus stops 
would not have been a problem for a 
highway of this nature, but buses can be 
provided for by off-alignment facilities 

This issue has been given further 
consideration. As there are no settlements 
directly on the Project Road itself and 
settlements are generally found along the 
main roads served by the interchanges, the 
vast majority of road users/ passengers 
would want to go to these locations and 
would have no specific need to be dropped 
off on the Project Road. This approach should 
be positively encouraged by the non-
provision of stopping points along the main 
highway and the strict enforcement of no-
stopping regulations. 

The provision of any bus stops, now or in the 
future, should only be on the main roads 
served by the interchanges. 

 

As stated in the introductory paragraph, the initial audit was completed, the findings 

handed over to the Project’s Highway Design Team for their information and any necessary 

action, and the inclusion of necessary mitigatory or corrective measures in the Final Design 

was confirmed. 

Table could also have indicated positive road safety impacts of not having any at-grade 

intersections – all intersections are grade separated. Also, provision of pedestrian facilities 

under the road at frequent intervals, through roads on canal banks, and through box 

culverts. 
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Appendix 1 – Background Information 

 
A) Detailed Design Information 

The following detailed design information was reviewed: 

 Locality plan showing road network and general topographic details in the region of 

the project 

 Statement of the design criteria 

 Relevant traffic demand information 

 Horizontal and vertical alignment plans 

 Cross-sections 

 Grading and drainage plans showing the location and general details of drainage 

structures 

 Bridge layout plans including cross-sections and details of barrier systems 

 Interchange and intersection layouts 

 Traffic signing and road marking plans 

 Street lighting layouts and design information 

 Landscaping and beautification plans 

 Plans showing relevant overhead services/utilities 

 Other documents 

 

B) List of Key Vietnamese Highway Design Standards 

 High speed expressway – Design requirements TCVN 5729-1997. 

 Automobile road design standards 22TCN 273-2001. 

 Automobile road – Design requirements TCVN 4054-2005. 

 Specification for investigation and design of automobile road-bed on the soft soil 22 

TCN 262-2000. 

 Specification for flexible pavement design 22TCN 211-2006. 

 Specification for rigid pavement design 22TCN 223-95. 

 Bridge design standard 22TCN 272-05 (available in English). 

 Drainage network design standards 22 TCN 51-84. 

 Public lighting, roadway lighting and square lighting design standard 

TCXDVN259:2001. 

 Rules of road signs and signals 22TCN 237- 01. 
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Appendix 2 – Road Safety Audit Checklist 

ITEM CHECKLIST COMMENT 

 A) INFORMATION REQUIRED (IR) FOR THE AUDIT 

IR1 Audit report and decisions on earlier stage audit No formal road safety audits have been carried out at earlier Project stages. 

IR2 Locality plan showing road network and general topographic details in the 
region of the project 

Received and reviewed. Project area is virtually flat, being located entirely in the Mekong Delta area. 

IR3 Statement of the design criteria Received and reviewed. 

IR4 Relevant traffic demand information Received and reviewed. 

IR5 Horizontal and vertical alignment plans Received and reviewed. 

IR6 Cross-sections Received and reviewed. 

IR7 Grading and drainage plans showing the location and general details of 
drainage structures 

Received and reviewed. 

IR8 Bridge layout plans including cross-sections and details of barrier systems Received and reviewed. 

IR9 Interchange and/or intersection layouts Received and reviewed 

IR10 Traffic signal layouts and design information No traffic signals on Project. 

IR11 Traffic signing and road marking plans Received and reviewed. 

IR12 Street lighting layouts and design information No street lighting on Project, other than on long bridges, intersections. 

IR13 Landscaping and beautification plans and tree planting details Received and reviewed. No trees, only grass, shrubs and flowers in median and islands 

IR14 Plans showing relevant overhead services/utilities Plans and schedule seen of overhead utilities prepared by DDIS Consultant as submitted to the Client for 
action with respect to relocation. 

 B) AUDIT ITEMS 

 General Items to be Checked:  

1 Design criteria Design criteria are in accordance with National Standards and other international 
recommendations/guidelines 

2 Consistency among the items relevant to road safety A consistent approach to road safety is generally demonstrated by the highway designers. 

3 Route planning and location Project route has undergone a thorough assessment and selection process during the project preparation 
stage, under the auspices of international lenders and government agencies. 

The primary safety issue (as noted in the TA report) is the introduction of a relatively high speed road into a 
previously semi-urbanized or rural area where no such class of road, with its associated higher speeds, 
previously existed. 
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ITEM CHECKLIST COMMENT 

4 Aspects that have adverse safety implications, or previous decisions that 
have "locked in" constraints to the detailed design that may lead to 
unsatisfactory safety performance 

No significant aspects. The route alignment is generally unimpeded by topography or urban developments. 
Mainline geometry is within absolute minimum standards throughout, and generally far in excess of 
desirable minimum due to its largely straight horizontal alignment. Grades are typically generous, and even 
at cable-stayed bridges, only increase to 4% at Cao Lanh and 3% at Vam Cong respectively. 

5 Adequacy of reservation width to achieve a safe cross-section, considering 
the needs of all road users 

Mainline reservation width is adequate for kerbed medians (from start of Project to Cao Lanh Bridge, and 
from Vam Cong Bridge to end of Project) with adequate space between kerbs for steel guardrails where 
required to protect hazards; and central concrete barriers between the two major bridges. 

At-grade roads are 2-lane single carriageways and are only modified by the addition of speed change lanes 
into the main carriageway ramps.  

6 Appropriateness of the proposed access control Access to the mainline is through four grade-separated interchanges. At the mainline end point access is via 
an at-grade intersection. 

ROW fencing throughout is desirable to prevent people and farm animals from entering the roadway. 

Pedestrian traffic is actively discouraged. This policy needs to be strongly reinforced by highway operators 
and the relevant authorities. 

Note: The detailed design team had proposed that ROW fencing be implemented in Stage 1. However, a 
decision had been made at the Project Coordination Committee (PCC) Meeting 2 to address the matter of 
ROW fencing in Stage 2 when the road will be dual 3-lane expressway standard, and not in Stage 1 when the 
road is dual 2-lane arterial.  

 Management Strategy Proposed, considering such aspects as the 
following: 

 

7 Proposed speed limit Design Speed is 80 km/hr (non-Expressway arterial); The speed Limit is 80 km/hr; For Cao Lanh and Vam 
Cong Bridges, the posted speed is 60kph. The largely straight alignment will tend to encourage operating 
speeds in excess of speed limits leading to potential problems with sight distances, with superelevation, and 
at speed change areas such as at inline toll plazas. These risks can be mitigated by appropriate warning signs 
and audible pavement markings. 

8 Vehicle type restrictions No restrictions in Stage 1. Restricted to motorized vehicles in Stage 2. 

9 Proposed segregation of vulnerable road users Generally, no segregation, except by highway use regulations and enforcement. 

On the two main bridges (Cao Lanh and Vam Cong), in Stage 1 the outer lanes will be for motorcycles and 
other traffic. Separated by a barrier. 

10 On-road parking provisions/restrictions No on-road parking provisions. 

Any necessary restrictions will be imposed by signage / road markings. 

11 Turn restrictions Turn restrictions are clearly signposted. 

12 Special provisions for pedestrians and/or bicyclists Dedicated bicycle lanes are not provided. 
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ITEM CHECKLIST COMMENT 

Footpaths are not provided. However, the road section does include wide (3m) shoulders for pedestrian use 
in the event of vehicle breakdown, or emergency access. 

13 Special provisions for motorcyclists Motorcycle lanes are provided including over the main bridges (Cao Lanh and Vam Cong).  

14 Special provisions for trucks and/or buses No special provisions for trucks.  

Bus lanes and bus stopping areas are not provided. 

15 Provision of "motorist facilities" such as rest and service areas, laybys, etc. No “motorist facilities” are provided throughout the Project. Road is relatively short, and facilities are 
available off the main alignment, in existing urban areas. 

 Check that climatic & weather implications have been taken into account, 
e.g.: 

 

16 Wet weather and flooding effects Vertical alignment accommodates ‘flooding level increase’ of 300mm due to climate change. 

Non-positive drainage directly to watercourse aids drainage. 

17 High winds Project area is not susceptible to winds high enough to impact on traffic flow. 

18 Fog-prone areas Project area is not susceptible to poor visibility due to fog/mist. 

 Geometric Design Elements  

 Check the horizontal alignment in respect to:  

19 Correct choice and application of design speed See Item 7 ----80 km/hr design speed is appropriate for urban location but straight horizontal alignment will 
encourage and facilitate speeds in excess of speed limit when traffic volume permits. Additional mitigation 
measures, such as enforcement, are appropriate. 

20 Consistency of horizontal alignment along the route Horizontal alignment is consistent throughout. No sudden or unusual curvature. The 700m horizontal curve 
from Km 6+400 to Km 7+350 is towards the low end of its permissible radius with a superelevation of 4% 
(but still well above the 450m minimum radius). The remainder of the mainline alignment is mainly straight 
with some curves down to 2,000m but these still maintain normal crossfall. 

It has been accepted during the audit that, during the planning and preliminary design stages, other more 
significant factors have led to the horizontal alignment design as currently developed. Effectively designed 
highway lighting will contribute to the reduction of the perceived hazard. 

21 "Substandard"curves None. 

22 Provision of transition curves (spirals) where appropriate Mainline – provided for R less or equal to 15,000m. 

Ramps – correctly provided.  

At-grade roads – not applicable. 

23 Horizontal alignment at the "interface" between the proposed construction 
and the existing road network  

Project and adjacent road sections are entirely new works so no interface issues to be considered. Future 
extensions at each extremity of this Project will continue on straight alignment and due consideration will 
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ITEM CHECKLIST COMMENT 

be given to ensuring that alignments are compatible with prevailing design speeds with no abrupt changes 
of highway design standard between existing and new works. 

 Check the vertical alignment in respect to:  

24 Consistency along the route Vertical alignment is consistent throughout.  

25 Sight distance. See Item 7. Sight distances are appropriate for 80 km/hr design speed but actual running speeds may 
compromise this. Road speed limit signs will be provided. 

 Check combination of horizontal and vertical alignment for:  

26 Adequacy of stopping sight distance Compliant with design standards and criteria 

27 The achievement of overtaking sight distance Mainline is wholly on separated carriageway so consideration is not applicable. 

For at-grade roads sight distances are within the limit dictated by existing geometry. 

28 The achievement of approach sight distance at intersections Compliant with design standards and criteria subject to detailed checks on street furniture, landscaping etc. 
in as-built condition to ensure maintenance of sightlines. These checks are advisable at that stage to ensure 
that any adjustments in street furniture locations due to obstructions, or other unforeseen issues during 
construction, are adequately accommodated. 

29 Adequacy of sight distance at locations where there is a discontinuity in the 
cross-section standard 

No discontinuities exist. 

30 Combination of horizontal and vertical alignment that results in 
unexpected areas of "hidden" pavement or areas 

No ‘blind summits’ can be identified. 

Horizontal and vertical alignments are coordinated wherever possible.  

Coordination of horizontal and vertical alignment, relates to best highway alignment engineering practice, 
where ‘phasing’ of horizontal and vertical alignments to ensure the closest possible coincidence of 
horizontal and vertical intersection points is considered the most practical means by which to present a 
pleasing and smoothly flowing alignment. This avoids the unnecessary introduction of any optical 
distortions to the driver and enhances driver comfort and convenience.  Areas where alignments are not 
entirely coordinated are not considered a positive safety hazard, merely that attention to the coordination 
of alignments, wherever possible, demonstrates and reflects a high standard on the part of the highway 
designer that can thus be anticipated in his approach to other elements of the highway design.   

 Grades  

 Check for:  

31 Sections with steep downgrades No particularly steep downgrades – max downgrade on mainline is 4% 

32 Sharp curves on steep downgrades, check adequacy of superelevation rate 
to achieve appropriate design speed 

No sharp curves on steep down grades. Downgrades combine with horizontal radii largely in excess of 
minimum permissible, superelevation of 2%, and design speed of 80 km/hr.   
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33 Sections with steep upgrades and the need for "slow vehicle" provisions No steep up grades. Maximum upgrade is 4% for length of 1,000m and 3% for 1,500m. No justification for 
additional ‘climbing’ lanes, due to cost considerations of cable-stayed bridges. Such lanes are also not 
mandatory under Vietnamese design standards. 

 Cross-Section  

 Check for:  

34 Number and width of traffic lanes, width of shoulders or emergency 
stopping lanes 

Road capacity is considered adequate to provide Level of Service  C throughout Stage 1. 

Dual 2-lane with future provision for Dual 3-lane. Main bridges Cao Lanh, Lap Vo and Vam Cong are to be 
constructed to Dual 3-lane in Stage 1. 

Mainline lane width = 3.5m (3.75m in Stage 2); Ramp lane width = 3.5m; At-grade road lane width = 3.5m. 

Shoulder width is compliant with standards and criteria. 

Emergency stopping lanes are not required and not provided. 

35 Median and separator width (where applicable) Mainline median width = 3.0m with kerbs, or 0.6m with conc. median barriers. 

Ramp median width = 0.5m 

At-grade roads are single carriageway throughout. 

36 Batter heights and slopes and guardrail requirement Batter heights (embankment) vary up to approx 5m 

Side slopes = 2H : 1V 

Guardrails provided at all embankment locations above 4m height. Only guide posts are provided at all 
embankment locations between 2m and 4m height. Guide posts are not favoured, especially the rigid type, 
and guardrails should be considered instead. 

Note: The detailed design team had proposed that guardrails be implemented throughout in Stage 1. 
However, a decision had been made at the Project Coordination Committee (PCC) Meeting 2 to provide 
guardrails in Stage 1 only at the higher sections of embankment and other locations as required by 
Vietnamese standards. The matter of guardrails throughout will be addressed in Stage 2 when the road will 
become dual 3-lane expressway standard. 

37 Use of correct types of kerbs (avoid barrier kerbs) Half-batter kerbs on mainline (positive drainage) from start of Project to Cao Lanh Bridge and Vam Cong 
Bridge to end of Project. 

Ramps – half-battered kerb on ‘high’ side only (positive drainage). 

At-grade roads – half-batter kerbs on outer edges (positive drainage). 

38 The provision of footpaths Mainline – none 

Ramps – none 

At-grade roads – none 
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39 Clearances to barriers and barrier types Clearance to mainline concrete median barriers = 0.5m (provided by hardstrip) 

Clearance to steel barriers on at-grade roads or ramps = 0.5m min. 

40 Appropriate transitions at locations where the cross-section changes 
significantly 

No significant changes on cross-section.  

41 Special provisions needed for vulnerable road users such as pedestrians, 
bicyclists, motorcyclists 

Separate lanes provided for motorcycles and bicyclists only on Cao Lanh and Vam Cong bridges. 

Pedestrians are actively discouraged from using the road. This policy needs to be strongly reinforced by 
highway operators and the relevant authorities. 

42 Differences in level between the roadways of divided roads at intersections 
or access driveways 

No such locations can be identified. 

43 Sight line obstruction by batter slopes through cuttings on curves Not applicable - no cuttings exist on the Project. 

 Interchanges and Intersections  

 
Check:  

44 General layout logic The semi-clover leaf interchange layout is logical, appropriate and consistent. 

45 Visibility and sight distance Compliant with standards and criteria subject to detailed checks on as-built condition as mentioned in Item 
28 above. 

 Check the following sight distance criteria applicable at intersections, and 
identify any situation where a deficiency is evident: 

 

46 Approach sight distance Adequate but to be rechecked in as-built condition. 

47 Entering or crossing sight distance Adequate but to be rechecked in as-built condition. 

48 Safe intersection sight distance Adequate but to be rechecked in as-built condition. 

49 Sight distance to queued vehicles Adequate but to be rechecked in as-built condition. 

50 Sight lines and visibility to traffic signals and signs No traffic signals. Signs to be checked in as-built condition. 

 At interchanges, check the following additional sight distance criteria:  

51 Sight distance to exit nose and "gore" area Adequate but to be rechecked in as-built condition. 

52 Sight distance to the entry and merge area Adequate but to be rechecked in as-built condition. 

53 Auxiliary lanes and lane continuity Adequate. 

54 Protection for "turning" vehicles at important intersections Adequate. 

55 Avoidance of "trap" lane arrangements Adequate. 

56 Island size and shape Generally compliant with standards and criteria – see following items for detailed observations. 
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57 Traffic islands should be large enough to be easily visible; cater adequately 
for any traffic signs, signals, street lights; and provide adequate refuge for 
pedestrians. 

Compliant with standards and criteria. 

58 Shape of the islands should guide vehicles into the correct travel path. Compliant with standards and criteria. 

59 Approach noses should be properly offset from the edge of traffic lanes. Compliant with standards and criteria 

60 At roundabouts, check the shape and positioning of the approach 
"deflection/splitter islands" to ensure control of entry speed. 

No roundabouts used. 

61 Land and turning roadway widths to provide adequately for large/ heavy 
vehicles turning at low speed 

Compliant with standards and criteria, and good practices. 

62 Kerbs type 

(Incorrect kerb usage may constitute a hazard to road users, particularly 
motorcyclists) 

See item 37 

 Provisions for Pedestrians:  

63 Lack of provision of footpaths and kerb ramps at crossing points No at-grade crossing points are provided in this Project, consistent with a grade-separated facility. 

64 Adequate area/width for medians and roadway separators, including 
pedestrian refuge islands 

At-grade roads are single carriageways. No refuges provided. Use of Project’s highways by pedestrians is 
discouraged. 

65 Signals, signs, lighting, and other road furniture  

(Not to be placed in vulnerable locations such as at the nose of traffic 
islands and should not obstruct normal pedestrian movements) 

Adequate but to be rechecked in as-built condition. 

 Vehicle parking and bus stops:  

66 Identify the need for parking restrictions and check that proposed bus 
shelters and "waiting" buses will not obstruct sight lines important for the 
safe and efficient operation of the intersection. 

No vehicle parking or bus stops are provided within Project. 

67 Check that where on-street parking is to be provided, parking maneuvers 
will not interfere with traffic moving through the intersection. 

No on-street parking is provided within Project. 

68 Identify sites where stationary buses at bus stops will interfere with the 
movement of other traffic. 

No bus stops are provided within Project. 

69 Property access points 

(Are they likely to create unexpected traffic conflicts or otherwise 
hazardous traffic conflicts?) 

Property access points are limited to at-grade roads. No increased conflict is anticipated. 

 Audit of Traffic Signal Installations  
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Check that:  

70 Traffic signals proposed only where they are warranted. No traffic signals are provided in this Project. 

71 Proposed signal phasing provides adequately for the required traffic (and 
pedestrian) movements. 

No traffic signals are provided in this Project. 

72 No unexpected conflict situations arise in the signal phasing, and that 
special phases for right turn movements are provided where justified. 

No traffic signals are provided in this Project. 

73 Required "intergreen time" for each phase change is sufficient to allow safe 
operation. 

No traffic signals are provided in this Project. 

74 The number and location of signal heads and posts ensure that each 
separately controlled vehicle movement has at least two (and preferably 
three or four) signal heads controlling it and that minimum visibility 
requirements are met. 

No traffic signals are provided in this Project. 

75 Adequate clearances are provided between the face of kerb and the signal 
head not located in islands and medians too small or narrow to afford the 
equipment adequate protection from vehicle impacts. 

No traffic signals are provided in this Project. 

76 The correct signal size and brightness are provided and that back plates are 
provided. 

No traffic signals are provided in this Project. 

77 Pedestrian signal displays and associated "call buttons" are provided at 
sites where it is expected that pedestrians will cross signal-controlled 
roadways. 

No traffic signals are provided in this Project. 

 Audit of Traffic Signing and Road Marking  

 Traffic Signs  

 
Check that:  

78 Traffic signing provides "positive" guidance rather than abstract and 
indefinite information. 

Acceptable 

79 Necessary regulatory signs are provided and properly positioned to control, 
both legally and practically, the movement of traffic along or across the 
roadway. 

Acceptable 

80 Appropriate warning signs are shown on the traffic signing plans. Acceptable 

81 Any unnecessary warning signs are identified and removed. Actioned 

82 Proposed direction and guide signing (consider "unfamiliar drivers"). Acceptable 
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83 Letter/legend size is adequate to enable drivers to read the information 
displayed in the time available. 

Acceptable 

84 Positioning of proposed direction signs will enable drivers to take any 
necessary action safely. 

Acceptable 

85 Appropriate reflectorization is specified or that internal or external lighting 
of the signs is required. 

Acceptable 

86 Provision of overhead (e.g. gantry-mounted) signs where complex 
multilane roadway layouts require vehicles to get into specific lanes to 
reach particular destinations. 

Not applicable 

87 Positioning of signs does not obstruct sight lines at intersections and on the 
inside of curves. 

Acceptable 

88 Positioning of signs and selection of the type of signposts prevent these 
structures themselves from being a significant roadside hazard. 

Standard signposts are mandated by the Client. The adoption of breakaway posts may be considered in the 
future when such become available to the Project at reasonable cost. 

 Road Marking and Delineation  

 Check:  

88 That the correct type of longitudinal line markings, in terms of line pattern 
and width, is shown on the relevant plans. 

Yes 

89 That lines are properly positioned to guide vehicles in respect to the 
correct use of various traffic lanes and to effectively designate locations of 
merge and diverge situations, shoulders, and emergency stopping lanes 

Yes 

90 For any case of discontinuity in "through" traffic lanes and any unavoidable 
and inadequately signed "trap" lanes or other illogical lane marking 
arrangement. 

Checked – none exist. 

91 That all horizontal and/or vertical curves on two-lane two-way roadways, 
at which overtaking sight distance is not achieved, are shown to be 
properly marked with double (barrier) lines and identify lane marking 
arrangements that may confuse or be unexpected by drivers. 

Appropriate markings included. 

92 That double (barrier) lines are shown to be marked at any horizontal 
and/or vertical curves on two-lane two-way roadways at which overtaking 
sight distance is restricted, in accordance with appropriate guidelines. 

Appropriate markings included. 

93 Closely spaced short lengths of barrier lining, which may lead drivers into 
unsafe overtaking maneuvers, are identified. 

Checked – none exist 
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94 That approach hazard markings are shown on plans at the approach end of 
traffic islands, medians, and separating islands and in the exit ramp "gore" 
areas at expressways and other interchanges. 

Appropriate markings included. 

95 The correct positioning of all transverse lines such as "stop" lines, holding 
(or "give way") lines, and pedestrian crossing lines. 

Appropriate markings included. 

96 That reflectorized road markings are specified to enhance nighttime 
Visibility. 

Specified 

97 That retro-reflective pavement markers or road studs are specified to 
supplement surface markings where there is a need for longer distance 
visibility at night and more effective pavement delineation. 

Specified 

 Audit of Road Lighting Design  

 
Check that:  

98 The extent of road lighting is appropriate to traffic safety needs of road 
users and identify situations where unlit short lengths of roadway are 
mixed with lit sections. 

Road lighting is provided for all interchanges and intersections, toll plazas, bridges greater than 100m 
length. These provisions are appropriate to traffic safety. There are no unlit short lengths of road mixed 
with lit sections to an extent that is considered a safety issue. 

99 The standard of lighting including uniformity and possible "glare" effects is 
appropriate to the needs of the traffic situation. 

Lighting levels and uniformity are appropriate. 

100 Lighting transitions are provided where road lighting ends Adequate. 

101 Lighting poles themselves do not constitute a roadside hazard Lighting poles are located on the median and hence do not constitute a hazard.  

102 Lighting poles do not significantly obstruct driver sight lines No obstructions identified. 

 Audit of Roadside Safety Provisions  

 Check:  

103 The provision of a "clear zone" The clear zone is limited to the hard (surfaced) shoulder. The side slopes are not recoverable and hence do 
not constitute part of the clear zone. 

See Item 36 with respect to guardrail provision. 

104 The use of frangible types of road furniture Not readily available and thus not adopted for Stage 1. Should be considered for Stage 2. 

105 Guardrail provisions and design details Guardrail design details are adequate. See Item 36 re guardrail provision. 

106 Minimum length of guardrail required to ensure that it functions properly Adequate but to be rechecked in as-built condition. 

107 Guardrail positioning relative to kerbs and objects being protected Adequate. 

108 Bridge ends and guardrail to bridge rail transitions Adequate. 
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109 Barriers and railings on bridges and elevated roadways Adequate. 

110 Landscaping and beautification No safety hazards, but to be rechecked in as-built condition. 

111 Other roadside hazards No other hazards identified but to be rechecked in as-built condition. 

112 Safety treatment of uneven rock cut batters Not applicable to this Project. 

113 Roadways close to permanent deep water such as rivers The Project road does not run parallel and adjacent to rivers. It crosses numerous rivers with bridges where 
adequate barriers/parapets are provided. 

114 Lakes or seashore slopes close to the traffic lanes Not applicable. 

115 Horizontal rails in pedestrian fencing close to roadways Not applicable. 

 Audit of Provisions for Special Road Users  

 Pedestrians  

 Check:  

116 Lack of footpaths or locations where footpaths are obstructed by posts and 
other road furniture 

No footpaths are provided. Pedestrian traffic is actively discouraged. This policy needs to be strongly 
reinforced by highway operators and the relevant authorities. See Item 6 above.

117 Lack of kerb ramps or "dropped kerbs" at crossing points particularly at 
signalized intersections 

Not applicable - No signalized intersections on this Project. 

118 Lack of specific crossing facilities such as signalized crossings, refuge island, 
zebra crossings, or grade separations where warranted 

No at-grade pedestrian crossings. There are numerous pedestrian crossing facilities that are provided under 
the bridges where provision for the crossing roads are made. Also see Items 6 and 116 above.

119 Lack of specific pedestrian signal heads and signal phasing at locations 
where there is significant nighttime pedestrian activity; 

Insufficient space for pedestrian refuge on traffic islands, medians, etc. 

Not applicable - No signalized intersections on this Project. 

Pedestrian use of the Project road is discouraged and no specific crossing provisions are made, whether at 
traffic islands or elsewhere. Also see Items 6 and 116 above. 

120 Traffic management and devices to enable pedestrians to cross wide 
roadways with continuous uninterrupted traffic flows 

No at-grade pedestrian crossings are provided. Also see Items 6 and 116 above. 

 Motorcycles  

 Check:  

121 Horizontal and vertical alignment and sight distances, appropriate to the 
expected operating speed 

Adequate. 

122 Cross-section standards, which provide adequate width of lanes or 
roadway for motorcyclists 

Dedicated motorcycle lanes are not provided, except over Cao Lanh and Vam Cong Bridges. 

123 Appropriate clearances to roadside objects, merge and diverge Areas Adequate. 
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124 Clear designation of priority between conflicting streams of traffic at 
junctions 

Adequate, within the constraints of motorcycle driver behaviour. 

125 Adequate line and pavement marking to ensure an orderly flow of vehicles 
and good delineation of the route ahead 

Adequate, within the constraints of motorcycle driver behaviour. 

126 Appropriate regulatory, warning, and direction signing with legibility and 
sign positioning 

Adequate. 

127 Appropriate types of guardrails or barriers Provided – concrete median barriers and steel guardrails. No ‘wire rope’ type barriers that could be 
considered hazardous to motorcycles. 

128 Provisions such as fully paved shoulders or special treatments at signalized 
intersections 

Not applicable – no signalized intersections. 

 

Completed by DDIS Consultant 

28 September 2012 




