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Definition of
Sustainable 
Infrastructure

Designing, Constructing and Operating of 

Infrastructure without damaging social, 

economic and ecological processes

required to maintain human equity, diversity

and the functionality of natural systems
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bear!
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Modern Survey
Techniques

LiDAR – Light Detection and
Ranging

Terrestrial Air-borne



Railway or Highway
Design



Conventional Geotech investigation

Pollution, accuracy



Non-intrusive Geotech investigation

Seismic Wave
Testing



Forth Replacement bridge,
Scotland

Options  

Study



Existing steel bridge outlived its
life

2nd bridge has reached

saturation Increasing road traffic 

Connectivity to more regions

Need for additional
bridge



General Tendency: New
bridge adjacent to
existing



Five options
identified

Forth Replacement bridge,
Scotland



Multi-aspect studies



Comparison of
alternatives



Sustainable!

Finally selected alternative



Sea-Cliff bridge,
Australia

Respecting  

Nature



Linn Cove Viaduct,
USA



If Nature is not  

respected
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3 6 0 0    S A F E
T Y

SPAN

 Hydrological requirement

 Navigational requirement

 Deep gorge

 Poor geology

 Economy



Navigational requirement



 Sustainable

 Representative

 Maintainable

PYLON 
MATERIAL



Stonecutters’ bridge, 
Hong Kong



International Design
Competition



Winning Design



- Top 5m Glazed steel

- Upper part- Steel tower

- Bottom part- Concrete

Composite material



For ‘HOV’
Other Modes

Pedestrians

Cycling

Lanes

LANES



Cooper Bridge,
USA



Lanes for
‘HOV’ (Metro/
Tram)



Golden Gate bridge,
USA



Shape 

Material  

Stability

DECK



SHAPE

Conventional



Aerodynamic

No vortex shedding



Lesser weight



LCA of 
CO2 emissions

CO2 released
during:

 Material extraction

 Transportation

 Consumption

 Service/ Maintenance

 Dismantling



CONCRETE

 Bacterial

 Internally cured

 Polymer Modified

 Self Compacting

 Recycled aggregate

STEEL

 Weathering

 Stainless

 High Strength

 Orthotropic

OTHERS

 Composite

 Recycled Plastic

 FRP Deck

 Aluminium alloy

 Corrugated Web

Some
more 
examples..



BACTERIAL  
CONCRETE

INTERNALLY  
CURED

Self-
Healing Concrete

Pre- Wetted  LWA,  
Absorbent Polymers,  

Natural Fibres

CONCRETE



SELF COMPACTING 
CONCRETE

NO Sound 
NO Vibration

Max 
Slump



RECYCLED  
PLASTIC

RECYCLED 
AGGREGATE

LIGHT 
WEIGHT

BRIDGE 
ABUTMENT

RECYCLED



 Fast Track
Construction

 Precast/ Pre-fabricate

 Mechanization

 Material & techniques



 Delicate marine
life

 Sub-zero 

temperatures

 12.9km long

 Navigation

CONFEDERATION 
BRIDGE, CANADA



TOTAL PRE-CASTING



Precast Yard



Launching of
elements

Heaviest Unit: 
7500t



BRIDGE IS A LIVING
ENTITY!

Instruments  
based



SHM by 
instruments

REMOTE STRUCTURAL HEALTH MONITORING



Entrance Plaza



Swing bridge

Hull bridge,
UK



Mall
inside!



Butterfly valley

Xinvei valley,
Vietnam



Adopt Sustainability
!



NORA is
happy!
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Qutab Minar

New Tallest Bridge at 

Imphal, India: 141m
high!



WASTE RECYCLING
&

GREEN CONSTRUCTION

EXCESS SOIL 

CONVERTED  INTO 

SOIL CEMENT

BLOCKS RE-USED

FOR SLOPE 

PROTECTION



Waste soil



Water contamination



Solution Developed

 SOIL-CEMENT BLOCKS

 Only 5% cement

 Strength: 15MPa

 IS:1725-1982

 Reused in place of
bricks

Reduction in CO2:

74,700t (LCA

Analysis)

Cost Savings:

Rs.110cr (LCC

Costing)



Soil- Cement
Blocks

Only 5%
cement



Machine to convert Soil into
Bricks
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Economical 
Environment friendly 
Employment to Locals 
Aesthetics



Promoting local
heritage

Stations depicting local
architecture



C S
R

Free Medical Camp for
locals



C S
R

Free Food during medical
camp



My team- my
family!



Completed section



NATIONAL AWARD (JAN,
2020)


