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[bookmark: _Toc307047936]1. Background
Based on the Notice No.346/TB0UBND dated 13 September 2011 by Quang Nam province, letter No. 1855/VEC-KTCNMT dated 30 September 2011 by VEC, and letter No. 50/BQL-DNQN dated 4 October 2011 by PMU85, the Consultant carried out alternative study on the location of My Son interchange connecting to Provincial Road 609 or 610. 


Figure 1-1 Location of Interchanges in F/S

[bookmark: _Toc307047937]2. Evaluation Criteria to Select Interchange Location
In the selection of interchange location, traffic conditions, social conditions, and natural conditions shall be taken into account. The evaluation criteria to select interchange are prepared based on practice in Japan.

[bookmark: _Toc307047938]2.1 Location of Interchange
Since interchange itself needs large space of 30,000m2 to 100,000m2 and the neighboring space would be developed quickly, it is desirable that an interchange should be located on spacious area without serious obstacles for development.  
Following evaluation criteria is applied to select interchange location:
· Spacious land area 
· Less obstacles as design control 

[bookmark: _Toc307047939]2.2 Traffic Network
Interchange should be connected to major arterial roads with consideration of followings:
· Connecting road shall be able to accommodate access traffic to/from interchange
· Connecting road shall provide efficient access to major traffic generation points such as city center, industrial zone, tourist place 
· Connecting road shall be network to arterial road network formulating appropriate road density to disperse access traffic to/from interchange efficiently

Following evaluation criteria is applied to select interchange location:
· Distance to major arterial roads

[bookmark: _Toc307047940]2.3 Accessibility to Populated Area, Industrial Area, and Tourist Area
Interchange should be located nearby cities of 30,000 populations or more. Alternatively, coverage area of interchange (within 10km radius) shall cover about 50,000 to 100,000 total population in the coverage area. Furthermore, interchange shall be connected to access roads which provide efficient access to industrial area and tourist area.

Following evaluation criteria is applied to select interchange location:
· Population number and population growth 
· Distance to major industrial area and tourist area

[bookmark: _Toc307047941]2.4 Interval of Interchanges
The interval of the interchanges is practically from 4 km to 30 km. Typical condition of the intervals for the Interchanges is as follows:
· Near Capital, Big City or Major Industrial area : 5Km ~ 10Km
· The plain area dotted with a small city         :15Km ~ 25Km
· The district villages and the mountain area     :20Km ~ 30Km

Following evaluation criteria is applied to select interchange location:
· Interval of neighboring interchange

[bookmark: _Toc307047942]2.5 Geometrical Requirement
Thruway geometrical condition nearby the interchange shall be designed with consideration of visibility and safety. Table 2-1 shows thruway geometrical standard at IC section.

Table 2-1 Thruway Geometrical Standard at Interchange Section (TCVN5729-2007)
	The grades of freeway/expressway (km/h)
	120
	100
	80
	60

	The minimum radius of the horizontal curve (m)
	Normal
	2,000
	1,500
	1,100
	500

	
	Limited
	1,500
	1,000
	700
	350

	The minimum radius of the vertical curve (m)
	Convex
	Normal
	45,000
	25,000
	12,000
	6,000

	
	
	Limited
	23,000
	15,000
	6,000
	3,000

	
	Concave
	Normal
	16,000
	12,000
	8,000
	4,000

	
	
	Limited
	12,000
	8,000
	4,000
	2,000

	The biggest longitudinal gradient (%)
	Normal
	2
	2
	3
	4.5

	
	Limited
	2
	2
	4
	5.5



Following evaluation criteria is applied to select interchange location:
· Thruway horizontal curve at interchange section
· Applicable regulation speed

[bookmark: _Toc307047943]2.6 Construction Cost
Since the greatest impact on construction cost of interchange is earth work, location of interchange shall not be selected at high mountain area and soft ground. 

Following evaluation criteria is applied to select interchange location:
· Terrain on interchange planning area

[bookmark: _Toc307047944]2.7 Environmental Impact
Land use condition should be taken into account on selection of interchange location to protect living environment. 

Following evaluation criteria is applied to select interchange location:
· Residential area on interchange planning area

[bookmark: _Toc307047945]2.8 Traffic Safety
Appropriate distance between interchange and expressway facilities shall be secured to accommodate weaving section and pre-caution traffic sign for ensuring traffic safety. Table 2-2 shows minimum distance between interchange and expressway facilities.

Table 2-2 Minimum Distance between Interchange and Expressway Facilities in Japan
	Name of Facilities
	1) Minimum Distance

	
	Normal
	Limited

	Interchange – Interchange
Interchange – Service Area
Interchange – Parking Area
	5km
	3km

	Interchange – Bus Stop
Interchange –Tunnel
	2) 4km
	2km


Note: 1) Distance between facility center and facility center
2) Distance between facility center and portal

Following evaluation criteria is applied to select interchange location:
· Distance between Interchange and expressway facilities

[bookmark: _Toc307047946]3. Evaluation Results
[bookmark: _Toc307047947]3.1 Location of Interchange
a) Spacious land area
· TL609: Located wide flat area
· TL610: Located between mountain and river
b) Less obstacles as design control 
· TL609: No outstanding design control point
· TL610: Near to tunnel portal

[bookmark: _Toc307047948]3.2 Traffic Network
a) Distance to major arterial roads
· TL609: Connecting to NH 1 and NH 14B and networking with main arterial roads (See Appendix-1)
· TL610: Connecting only NH 1 (See Appendix-1)

[bookmark: _Toc307047949]3.3 Accessibility to Populated Area, Industrial Area, and Tourist Area
a) Number of population and population growth 
· TL609: Main district in the coverage area is Dien Ban District (198,822 person in 2009, growth rate 104.27% (2009/2005))
· TL610: Main district in the coverage area is Duy Xuyen District (120,948 person in 2009, growth rate 99.11% (2009/2005))
b) Distance to major industrial area and tourist area
· TL609: Hoa Khuong IZ (400ha, 5km), Hoa Minh IZ (200ha, 5 km), Hoi An (22km), My Son (42km) (See Appendix-1)
· TL610: Dien Nam-Dien Ngoc IZ (418ha, 15 km), My Son (15km), Hoi An (30km) (See Appendix-1)

[bookmark: _Toc307047950]3.4 Interval of Interchanges
a) Interval of neighboring interchange
· TL609: Tuy Loan Interchange 13.6km, Ha Lam Interchange 27.5km
· TL610: Tuy Loan Interchange 20.2km, Ha Lam Interchange 20.9km

[bookmark: _Toc307047951]3.5 Geometrical Requirement
a) Thruway horizontal curve at interchange section
· TL609: Horizontal curve radius is 4,000m
· TL610: Horizontal curve radius is 1,200m. Therefore, operation speed shall be less than 80km/h in accordance with TCVN5729-2007
b) Applicable regulation speed
· TL609: Speed limit regulation is not necessary. 120km/h regulation is available
· TL610: Speed limit regulation is necessary. 120km/h regulation is not available

[bookmark: _Toc307047952]3.6 Construction Cost
a) Terrain on interchange planning area
· TL609: Terrain is flat  
· TL610: Terrain is partially hilly

[bookmark: _Toc307047953]3.7 Environmental Impact
a) Residential area on interchange planning area
· TL609: Little resettlement is required for residential area along TL609  
· TL610: Smaller number of resettlement than TL609

[bookmark: _Toc307047954]3.8 Traffic Safety
a) Distance between Interchange and expressway facilities
· TL609: There is no neighboring interchange and expressway facilities  
· TL610: Distance between interchange center and portal of tunnel is about 1.6km



[bookmark: _Toc307047955]4. Summary and Conclusion
[bookmark: _Toc307047956]4.1 Summary
Evaluation result is summarized in Table 4-1.

Table 4-1 Summary of Alternative Interchanges Evaluation
	[bookmark: _GoBack]Items
	Provincial Road 609
	Provincial Road 610

	
	Alternative Plan
	F/S Plan

	Location of Interchange
	Spacious land area
	Value
	Wide and flat (at IC area) 

Residential / Farmland: 95%  
Hilly area / River: 5% (within 10km area) 
	Limited flat (at IC area) 

Residential / Farmland: 65%
Hilly area / River / Dam: 35% (within 10km area)

	
	
	Evaluation
	Excellent
	Fair

	
	Less obstacles as design control
	Value
	No outstanding design control
	Near to tunnel portal

	
	
	Evaluation
	Good
	Fair

	Traffic Network
	Distance to major arterial roads
	Value
	NH1 (9 km)
NH14B (7.5km)
	NH1 (11 km)


	
	
	Evaluation
	Excellent
	Fair

	Accessibility 
	Number of population and population growth
(Main District)
	Value
	Dien Ban District
198,822 person (2009)
926 person/km2 (2009)
104.27 % (2009/2005)
	Duy Xuyen District
120,948 person (2009)
404 person/km2 (2009)
99.11 % (2009/2005)

	
	
	Evaluation
	Excellent
	Fair

	
	Distance to major industrial and tourist area
	Value
	Hoa Khuong IZ (400ha, 5km)
Hoa Minh IZ (200ha, 5 km)
Hoi An (22km)
My Son (42km)
	Dien Nam-Dien Ngoc IZ (418ha, 15 km)
My Son (15km)
Hoi An (30km)

	
	
	Evaluation
	Excellent
	Fair

	Interval of Interchange
	Interval of neighboring interchange
	Value
	13.6km
27.5 km
	20.2 km
20.9 km

	
	
	Evaluation
	Excellent
	Excellent

	Geometrical Requirement
	Thruway horizontal curve at interchange section
	Value
	R=4,000m
	R=1,200m
(Operation speed shall be less than 80km/h)

	
	
	Evaluation
	Excellent
	Poor

	
	Applicable regulation speed
	Value
	120 km/h
	80 km/h
(Speed limit regulation is necessary)

	
	
	Evaluation
	Excellent
	Poor

	Construction Cost
	Terrain on interchange planning area
	Value
	Flat
	Partially hilly

	
	
	Evaluation
	Fair
	Good

	Environmental Impact
	Residential area on interchange planning area
	Value
	Little 
	Little or nothing

	
	
	Evaluation
	Fair
	Good

	Traffic Safety
	Distance between Interchange and expressway facilities
	Value
	Nothing within 5km
	1.6km (Tunnel)

	
	
	Evaluation
	Excellent
	Poor



[bookmark: _Toc307047957]4.2 Conclusion
Interchange at provincial road 609 is recommended based on alternative comparison and advantages as follows:
· Spacious area for future development of neighboring area
· Locating at potential area of population growth  
· Good access to district center, major highways, industrial parks
· Wider potential development area than the My Son IC
· Smooth and safety thruway geometry

[bookmark: _Toc307047958]4.3 Remarks
Following additional work and cost are necessary in case TL609 is selected.
· Revision of the ROW is required 
· Additional survey and design cost



[bookmark: _Toc307047959]APPENDIX-1 : Map of Impact Area of Interchange

Following figure shows commune populations, planned industrial parks, tourist places, major highways, and impacts area of interchanges (10km radius). Almost one third of the impact area of the My Son interchange is hilly and water reservoir area.  

[image: ]
1

image2.emf

image1.wmf

