
Engineering Aspect ,Design for Local Road 
Network in Nepal



Let’s analyses few photos of roads 
with 

water and landslides
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Road blockage and environmental issues
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SRN not only LRN, cut and fill slope mentained?
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Rock fall. Dip and Strike ?? Fractured or hanging rock











Expected Road Photos
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United State Forest Services, TRL Transportation Research laboratory . Road Notes. GW- well graded GP-poorly graded gravel,SW- well graded sandGM-Silty Gravel,SM- silty sand





BASIC REQUIREMENTS TO MAKE 
ROAD NETWORK ALL WEATHER

 ROADS UPGRADING
 ROADS AND BRIDGES MAINTENANCE
 NEW BRIDGES CONSTRUCTION
 MANAGEMENT OF ROADS AND 

BRIDGES

Presenter
Presentation Notes
Regolith- covered stone
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Geometric  Design of Roads 

• Design standards
• Design criteria
• Engineering designing includes the 

elements of:  
–Highway alignment
–Highway cross-section
–Adjacent roadside environment 

Presenter
Presentation Notes
Best alternative alignment, follow existing trail routes, cut or fill section, no  open up yet
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Road Standards

• Geometric design practices of roads & streets are 
not entirely uniform for different roads. Each 
country/roads has their own standards for 
geometric design.

• Reasons behind this is:
– Regional factor such as terrain, weather conditions, 

availability of construction materials, financial abilities 
etc.

• Nepal Rural/Road Standards, IRC series, AASHTO
British codes/TRL Road Notes 

Presenter
Presentation Notes
The American Association of state Highway and Transportation officials (AASHTO)
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Design Controls & Criteria
• Traffic safety considerations
• Functional classification of roadway
• Projected traffic volume and composition
• Required Design Speed
• Multimodal needs of the community
• Topography of the surrounding land
• Capital costs for construction
• Agency funding mechanism
• Human sensory capabilities
• Vehicle size & performance characteristics
• Public involvement, review and comment
• Environmental considerations
• Right of way impact and costs

Presenter
Presentation Notes
Sensory-sambedana
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Design speeds (km/h)
• National roads:

– Level terrain 120
– Rolling Terrain 80
– Mountainous 50
– Steep 40

• Feeder roads:
– Level terrain 100
– Rolling Terrain 60
– Mountainous 40
– Steep 30

• District roads:
– Level terrain 60
– Rolling Terrain 40
– mountainous 30
– Steep 25
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Cross Section Elements

• Traffic/travel lane
– Single lane, two lane, three lane, four lane or 

wider, divided highways.

• Limited Access highway:
– Multi-lane, access control improve capacity, 

increase safety, high speed.
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Cross slope/Camber/Pavement Crown

• Slope provided in the transverse direction  to pavement.
• It depends on: 

– Type of the surface
– Amount of the rainfall  1600mm avg,3345 Pokhara 300 Mustang

• Importance:
– Prevent the entry of water from pavement 
– To remove water from the pavement surface quickly. 
– NRS Recommended values: Pavement type and Camber %

• Bituminous pavement: 2% - 1.7%        2.5
• Water bound Macadam: 2.5 – 2.0%        -
• Earth pavement: 4.0% - 3.0%      5.0
• Gravel                                                                                   4.0
• Cement concrete                                                                  1.5-2.0

Presenter
Presentation Notes
Who actually provide camber and how?
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Width of the pavement

0.5 0.51.0

2.5 2.5

7.0 m

Double lane pavement

3.75m

2.5 m

0.625m0.625m

Single pavement

Presenter
Presentation Notes
Lay byes, overtaking zones
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Kerb & Footpath 

Kerb
Foot path

Guardrail

• Kerb & Footpath are provided for urban roads
They may be of different shpae and size.
They separate physically the carriageway and
footpath or may be provided for separating
directional traffic flow.



29

Drainage Ditches

• Depending upon the site drainage ditches may be  
provided on one or both side of the road.

• Shape and location should not create hazardous to 
traffic.

• In urban areas they are generally covered.   
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Right-of-way 

• Area of land acquired for the road along its 
alignment.

• Nepal Road standard: 
– National highway 25 m on either side of the road 

center line. 
– Feeder roads: 15 m on either side of the road 

center line.
– District roads: 10 m on either side of the road 

center line. 
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Superelevation

• To encounter the effect of centrifugal force and to 
reduce the tendency of the overturn or skid the 
outer edge of the pavement is raised with respect 
to the inner edge.

• Superelevation/cant/banking is the transverse slope 
at the horizontal curve.
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Transition Curve

Circular Curve

Transiti
on Curve

Transition CurveExtra Widening
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Gradient Standard

• Maximum gradient for trunk road:
– Mountainous 8%
– Rolling 6%
– Plain 5%

• Maximum gradient for feeder roads
– Mountainous 10%
– Rolling 8%
– Plain 7%

• Maximum gradient for District roads
– Mountainous 12%
– Rolling 10%
– Plain 7%
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Typical slope failures 

Common slump and slide failures 
in irrigated lands

Presenter
Presentation Notes
Land-take constraints limits interventionRAP interventions – provision of side drains - stone soleing of road 



Slope Management  on  roads
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• Toe wall slope retention at cut face
• Minimise cut in steep / weathered rock cliffs –

instead opt for road-side structure 
• Allow nature to work on unstable or unsafe-to-

work slopes ( site dependent)
• Provide sub-surface drains in slopes
• Use check walls for safe spoil disposal
• Maximise bio-engineering treatment on select 

cut faces and downslopes

Presenter
Presentation Notes
Stability of Cut slopes maintained thru provision of Toe walls at selected locations –  depends on soil type, cut height etc.Need for structures re-assessed after track opening – depending on material type in slopes – avoid hard rock cut, water springsThis is mainly on slopes that are unsafe to work or in places where land constraint restricts safe benching of cut slopesSub-surface drains in select locations where slope material is permeable Explain why downslope check walls – environmental and added passive resistance to roadside structures Following slides show typical EXAMPLES of slope management interventions
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Toe protection wall 
To maintain original slope angles (slope 
material and terrain dependent)
Constraint: Land-take and budgets

Slope treatment measures -

Presenter
Presentation Notes
Slopes with poor material and between 1-3 m



o Lined side drains more effective in loops and 
on high gradient

o Stone soling of road in ‘khets lands’ and side 
drains

o Subsurface and catchment drains to divert 
run-off from slide prone slopes

o Rigid structure in unstable  plane?
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Water management





Presenter
Presentation Notes
Beautiful appearances but less engineering



A take home message 
Development, Climate Change Adaptation and 

Environment Management MUST GO TOGETHER40
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