




New materials and energy, design approaches, as  

well as advances in digital technology and big  

data, are creating a wave of innovation within the  

construction industry.construction industry.

With the introduction of smart roads and more  

energy-efficient housing, the need is there for  

construction to get smarter and more efficient too.  

With more innovative tools and techniques appearing  

all the time, here are ten industry-changing examples  

of the new technology used in civil engineering today.



1. Self-healing concrete

2. Plastic Roads

3. Photovoltaic glaze

4. Kinetic Footfall

5. Kinetic Roads5. Kinetic Roads

6. Predictive Software

7. 3D Modelling

8. Modular Construction

9. Cloud Collaboration

10.Asset mapping



• Cracks in concrete are a common phenomenon due to the  

relatively low tensile strength. Durability of concrete is  

impaired by these cracks since they provide an easy path for  

the transportation of liquids and gasses that potentially  

contain harmful substances. If micro-cracks grow and reach  

the reinforcement, not only the concrete itself may be  

attacked, but also the reinforcement will be corroded.  attacked, but also the reinforcement will be corroded.  

Therefore, it is important to control the crack width and to  

heal the cracks as soon as possible. Since the costs involved  

for maintenance and repair of concrete structures are usually  

high, this research focuses on the development of self-

healing concrete. Self-healing of cracks in concrete would  

contribute to a longer service life of concrete structures and  

would make the material not only more durable but also  

more sustainable.



• Self healing concrete is a concrete which heals itself when it  

comes in contact with air and water, it produces lime on  

outer layer of concrete.

• In most of the traditional concrete

mixtures 20-30% of the cement is

left unhydrated.left unhydrated.

• If cracks of the traditional occurs,  

unreacted cement grains may  

become exposed to moisture  

penetrating the cracks.

• In that case hydration process may  

start again and hydration product  

may fill up and heal the crack.



• Plastic roads are made entirely of plastic or

of composites of plastic with other materials. Plastic  

roads are different from standard roads in the respect  

that standard roads are made from asphalt concrete,  

which consists of mineral aggregates and asphalt.

Currently, there are no records of regular roads made  
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Currently, there are no records of regular roads made  

purely of plastic. Plastic composite roads, however,  

have existed and demonstrate characteristics  

superior to regular asphalt concrete roads;  

specifically, they show better wear resistance. The

implementation of plastics in roads also opens a new  

option for recycling post consumer plastics.



• Australia, Indonesia, India, the United Kingdom,  

the United States, and many other countries have

used technology which can incorporate plastic waste  

into an asphalt mix.

• Since plastic roads are a relatively new idea,  

construction processes vary. In Jamshedpur, India,  

roads are created from a mix of plastic

and bitumen. In Indonesia roads are also being built  and bitumen. In Indonesia roads are also being built  

using a plastic-asphalt mix in many areas

including Bali, Surabaya, Bekasi, Makassar, Solo,  

and Tangerang.





• One of the most exciting new technologies used in  
civil engineering is building integrated photovoltaic  
(BIPV) glazing, which can help buildings generate  
their own electricity, by turning the whole building  
envelope into a solar panel. Companies such as  
Polysolar provide transparent photovoltaic glass as  
a structural building material, forming windows,  
façades and roofs. Polysolar’s technology is efficient  façades and roofs. Polysolar’s technology is efficient  
at producing energy even on north-facing, vertical  
walls and its high performance at raised  
temperatures means it can be double glazed or  
insulated directly. As well as saving on energy bills  
and earning feed-in tariff revenues, its cost is only  
marginal over traditional glass, since construction  
and framework costs remain, while cladding and  
shading system costs are replaced.

•





• One of the latest civil engineering technologies under  

development is kinetic energy. Pavegen provides a  

technology that enables flooring to harness the energy  

of footsteps. It can be used indoors or outdoors in high  

traffic areas, and generates electricity from pedestrian  

footfall using an electromagnetic induction process and footfall using an electromagnetic induction process and 

flywheel energy storage. The technology is best suited  

to transport hubs where a large flow of people will pass  

over it. The largest deployment the company has done  

so far is in a football pitch in Rio de Janeiro to help  

power the floodlights around the pitch. It also currently  

has a temporary installation outside London’s Canary  

Wharf station powering street lights.





• Italian startup Underground Power is exploring the  
potential of kinetic energy in roadways. It has  
developed a technology called Lybra, a tyre-like  
rubber paving that converts the kinetic energy  
produced by moving vehicles into electrical energy.

• Developed in co-operation with the Polytechnic  
University of Milan, Lybra operates on the principle  
that a braking car dissipates kinetic energy.
University of Milan, Lybra operates on the principle  
that a braking car dissipates kinetic energy.
The cutting-edge technology is able to collect and  
convert this energy into electricity before passing it  
on to the electricity grid. In addition to improving  
road safety, the device upgrades and promotes  
sustainability of road traffic.

•





• The structural integrity of any building is only  
as good as its individual parts. The way those  
parts fit together, along with the choice of  
materials and its specific site, all contribute to  
how the building will perform under normal, or  
extreme, conditions. Civil engineers need to  
integrate a vast number of pieces into building  integrate a vast number of pieces into building  
designs, while complying with increasingly  
demanding safety and government  
regulations. Predictive software can help  
ensure even the most innovative structures in  
civil engineering are safe and efficient, by  
simulating how they will behave.



• An example of this was work on the structural  

integrity of the arch rotation brackets at Wembley  

Stadium, undertaken by Bennett Associates, using  

ANSYS software, which simulated the stresses on the  

brackets that hold and move the distinctive arches  

above the stadium.



• Planning and building innovation has been driven by  
the growth of smart cities. CyberCity3D (CC3D) is a  
geospatial-modelling innovator specialising in the  
production of smart 3D building models. It creates  
smart digital 3D buildings to help the architectural,  
engineering and construction sector visualise and  
communicate design and data with CC3D  communicate design and data with CC3D  
proprietary software. The models integrate with 3D  
geographic information system platforms, such as  
Autodesk and ESRI, and can stream 3D urban  
building data to Cesium’s open architecture virtual  
3D globe. It provides data for urban, energy,  
sustainability and design planning, and works in  
conjunction with many smart city SaaS platforms  
such as Cityzenith.

•





• Modular construction is one of the most popular  
developments in civil engineering where a building  
is constructed off-site using the same materials and  
designed to the same standards as conventional on-
site construction. This innovative building technique  
limits environmental disruption, delivering  
components as and when needed, and turning  components as and when needed, and turning  
construction into a logistics exercise. It also has  
strong sustainability benefits, from fewer vehicle  
movements to less waste. With up to 70 per cent of  
a building produced as components, it allows a  
move towards “just in time” manufacturing and  
delivery.



• In use in the United States and UK, Chinese  

developer Broad Sustainable Building recently  

completed a 57-storey skyscraper in 19 working days  

using this method.



• Another new technology used in civil engineering is  

a cloud collaboration tool called basestone.  

basestone is a system allowing the remote sharing  

of data on a construction site in real time. It is  

predominantly a review tool for civil engineers and  

architects which digitises the drawing review  architects which digitises the drawing review  

process on construction projects, and allows for  

better collaboration. The cloud-based collaboration  

tool is focused on the installation of everything from  

steel beams to light fittings. The system is used to  

add “snags”, issues that happen during construction,  

on to pdfs, then users can mark or add notes  

through basestone.



• Trials have revealed possible cost-savings of around

60 per cent compared with traditional paper-based

review methods.



• Not all of the latest civil engineering developments  

are new construction materials or flashy  

technological tools. Asset mapping focuses on  

operational equipment, including heating and air  

conditioning, lighting and security systems. The  

process includes collecting data from serial numbers,  process includes collecting data from serial numbers,  

firmware, engineering notes of when it was installed  

and by whom, and combines all the data in one place.  

This system can show engineers in real time where  

the equipment needs to be installed on a map and,  

once the assets are connected to the real-time  

system using the internet of things, these can be  

monitored via the web, app, and other remote



• Devices and systems. It helps customers build  

databases of asset performance, which can assist in  

proactive building maintenance, and also reduce  

building procurement and insurance costs.




