
Research works  

1. Performance of concrete and alternative materials for structures 

2. Performance of aging buildings and structural health monitoring 

3. Resilience of structures under natural forces and hazards  

4. Soil mechanics and foundation engineering 

5. Sustainable built environment and tools 

6. Climate variability and impacts 

7. Hydraulics and ecohydrology of rivers 

8. Environmental pollution assessment and mitigation  

9. Construction project management and engineering economics 

10. Planning, design and operations of transportation systems 

11. Pavement technology and developments 

12. Remote sensing, and geographical information systems and applications 

13. Research with the industry  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Performance of concrete and alternative materials for structures 
Key Researcher (s): Dr. Nihal Somaratna, Prof. Priyan Dias, Dr. Gobithas Tharmarajah, Dr. Janaka 

Perera, Eng. Sanathanan Velauthapillai, Eng. Pasindu Meddage 

 

  

Numerical evaluation of FRP reinforced slabs 

• Department is continuously engaged in theoretical and numerical evaluation of corrosion resistant 

FRP reinforcement materials such as GFRP and BFRP in structural applications as a reinforcing 

material replacing steel. As an example, current studies evaluate real strength of bridge deck slabs 

reinforced with GFRP reinforcement.  

 

 

 

 

 

  

 

 

 

 



 Testing flowability of fibrous grouts and temperature 

 

 

 

 

 

 

 

 

 Testing of mechanical characteristics and permeability of modified material 

 

• Cement based materials are well appreciated for their compressive strength characteristics. 

Enhancing their tensile properties and durability remain a challenge due to weak tensile strength 

and pervious nature of the material. Department is engaged in developing cement-based concrete 

and grout using natural fibers in an attempt to enhance their tensile strength and improve 

permeability characteristics, in addition a few more broad structural applications. 

 

 

 

 

 

 

 

 



Coconut fiber added cube strength and cylinder splitting strength tests being conducted at lab 

• Identifying cost effective construction material is one key research domain in civil engineering 

and it is vital for Sri Lanka under this economic recession. Natural materials such as coconut fiber, 

rice husk ash, and coconut charcoal have been experimented to replace the concrete ingredients 

partially. Also, separately, for improving the compressibility characteristics of clayey soils, rice 

husk ash has been experimented. 

Through these studies, usability of natural materials as replacing agents in low strength concrete 

will be beneficial for the lower and lower to middle income families to reduce the construction 

costs. Similarly, addition of rice husk ash in clayey soils and thus improving its compressibility 

properties will be advantageous for those who want to build low storey houses in the compressible 

soils. 

• Alkali-aggregate reaction (AAR) occurs in some concrete structures depending on several factors 

such as the reactivity of aggregates, type of cement, and environmental conditions.  It is possible 

that in some cases this can lead to distress in the affected structures.  Some very important large 

concrete structures including a major dam in Sri Lanka are suspected of being subjected to 

AAR.  Research are being conducted at identifying experimental methods capable of detecting 

AAR in existing structures and developing finite element simulations to predict the potential 

behaviour of affected structures in order to devise remedial measures. 

 

Small-scale physical models with insulation and the schematic view 

• Heat transfer through roof slabs significantly increases the operational energy consumption of 

buildings. A novel roof slab insulation using expanded polystyrene (EPS) based lightweight 

concrete panels is investigated for its feasibility in tropical climates. The workflow consists of 

field experiments and numerical simulations performed in Design Builder. Moreover, a holistic 

life-cycle approach is conducted to investigate the economic and environmental feasibility of 

alternate forms. EPS concrete is eco-friendly since it reduces EPS waste content which does not 

decay through natural means.  



 

A rationalized resilience index derived from structural mechanics concepts 

 

Use of normalized excess kurtosis to estimate the plastic rotation capacity of hollow steel sections 

 

• Analogy has proved to be a powerful approach to scientific discovery. One example of analogy 

that has arisen from this work is a structural mechanics analogy for developing a resilience index, 

by applying the concepts of robustness, redundancy and ductility from the former to the latter. 

Another is the use of the statistical concept of excess kurtosis as an index for plastic rotation 

capacity of structural steel sections. 



 

Performance of aging buildings 
Key Researcher (s): Prof. Munidasa Ranaweera, Prof. Priyan Dias, Dr. Nihal Somaratna Dr. Gobithas 

Tharmarajah  

 

 

 

 

 

 

 

 

 

 

 

Variation of Lost Value Ratio with time for various component groups in the City of Melbourne’s asset 

base 

 

 

 

 

 

 

 

 

Markov degradation model (transition matrix) and outputs for ceiling fans in Sri Lankan Local Authorities 

 

• Proper models for the degradation of building elements are essential for well planned maintenance, 

especially for Local Authorities that have a significant asset base. Markov modelling has been 

found to be the best way to approach degradation, because of its ability to accommodate the 

stochasticity of degradation. This work is being carried out in collaboration with RMIT University 

in Melbourne. Research outputs to date include models for the City of Melbourne assets using a 



component group approach; and for Local Authorities in Sri Lanka, focusing on 12 diverse 

elements. 

Locations of the conducted bridge inspections and observations during a bridge inspection 

• Bridges are a salient feature of ground transportation. It is important to observe the structural 

condition of the bridge structures continuously to ensure the serviceability of the structure and to 

ensure appropriate rectification is carried out in a timely manner. Here at SLIIT, with the support 

of Road Development Authority (RDA), we are working on a research project to develop a 

stochastic based service life prediction model that can be employed to track the rapidly 

deteriorating bridge structures. The project explores use of Markov Chain method and Delphi 

study to evaluate the condition of bridge structures. A similar health monitoring method is 

evaluated for high rise residential building as well. 

 

• In Sri Lanka there are some critically important concrete components associated with major 

structures such as dams which have developed cracking as they age.  For devising repair strategies 

for these structures, it essential to understand the causes of such cracks.  This research attempts to 

do so in the cases of some affected structures.   

 

 



 

 Axisymmetric Finite Element Model 

 

 

 

 

 

 

 

 

 

 

 

• Sri Lanka has a rich history with tall structures such as stupas, and many need 

rehabilitation/restoration with some structural modifications. Those models are being analyzed 

using finite element methods to propose suitable construction techniques to enhance the stress 

behavior. In one such works it was found that the use of a reinforced mortar layer with geo-grid 

would resist high tensile stress region.  

 

Geogrid for reinforced mortar layer 

Vertical Stresses (full model) 



 

Resilience of structures under natural forces and hazards 
Key Researcher (s): Dr. Nihal Somaratna, Prof. Priyan Dias, Prof. Upaka Ratnayake, Prof. Ayantha 

Gomes, Eng. Pasindu Meddage 

 

 

Limiting inundation depths for tsunami loading on typical two storey Sri Lanka school buildings in the 

longitudinal (left) and transverse (right) directions. 

 

 

Using the grade line method for estimating inundation depth at a building from the tsunami hazard maps 

maintained by the Disaster Management Centre (DMC) 

 

 



 

 

• Tsunami resilience continues to be an important research area worldwide, to which Sri Lankan 

experience can contribute because of it experienced the Indian Ocean tsunami of 2004. This work 

is being carried out in collaboration with University College, London. Research outputs to date 

include numerical simulations of a typical Sri Lankan school building, accounting also for the 

influence of infill walls; and a methodology for calculating a relative risk index for hospital 

buildings, inclusive of functional and operational aspects. 

 

• Even though Sri Lanka is not located in a seismically active region the possibility of an earthquake 

of low to moderate severity cannot be completely ruled out.  Therefore, it is important to examine 

the effects of such an earthquake on critical structures in the country.  In this research finite element 

simulations are used to study the performance of some of the major dams in the country in order to 

assess the potential for structural damages/failures. 

 

 

Experimental setup of a wind tunnel experiment 

• The effect of nearby boundary walls on the wind pressure of buildings is investigated. 

Many of the wind loading standards do not provide specifications for the wind pressure in 

the presence of boundary walls. Wind pressure on buildings strongly depends on such 

small-scale objects and makes evaluating wind loads on buildings more complicated. Wind 

tunnel simulations and CFD simulations are carried out on low rise to find out the effect of 

surrounding on mean and fluctuating wind pressure components.  

 

Soil mechanics and foundation engineering 
Key Researcher (s): Prof. Saman Thilakasiri, Eng. Sanathanan Velauthapillai 



 

 Screenshot of the Limit Equilibrium (LE) analysis model  

• Monsoon climatic conditions promotes the natural disasters such as landslides or slope failures in 

wet zones of Sri Lanka every year. Many districts in the wet zones are categorized under landslide-

prone districts due to frequent natural disasters took place in the past. The challenge is to safeguard 

these slopes whilst maintaining the natural beauty of terrains by exploring environmentally friendly 

and economical solutions. The very common natural fibrous material is the bamboo as reinforcing 

element. Limit Equilibrium (LE) analysis is performed to explore the possibility of using bamboo 

as reinforcing element. In spite of arguments regarding limitations of bamboo applications such as 

nail length, diameter, durability etc., they can be still considered for improving the stability of 

slopes. 

• Organic soils show primary consolidation and long-term secondary consolidation 

properties, and the secondary consolidation coefficient depends on the. The long-term 

behavior of the Sri Lankan peaty soils were investigated by recovering undisturbed samples 

of organic clays from Colombo Kandy Expressway project in SLIIT geotechnical 

laboratory 

 



Variation of the secondary consolidation coefficient with the stress level 

 

 

Recovering of the undisturbed samples from the CKE project and Investigation of the long-term behavior 

of Sri Lankan peaty soils in SLIIT geotechnical laboratory 

 

• Engineering properties of soft grounds should be determined to ensure the constructability and 

long-term performance of the proposed structures. These properties can be determined by using 

empirical correlations which is cost-effective and convenient than extracting undisturbed samples. 

Sri Lankan organic soils shows soil properties and compressibility characteristics in a range 

between highly organic soil and mineral soils. It is important to derive new correlations between 

properties of Sri Lankan organic soils as most relationships found in the literature for organic soils 

with high organic content cannot be applied for these soil deposits. 

 



 

Empirical correlation of NMC and the LL of Sri Lanka peaty soils and comparison of the same with the 

other correlations in the literature 

• Preloading, sand compaction piles (SCP), gravel compaction piles (GCP), Pre-fabricated 

vertical drains (PVD) are some of the methods used to improve soft organic soils. The 

numerical simulation of improvement of peaty soils by forming sand columns were 

conducted by considering Ramp F of the Outer Circular Highway (OCH) project. The 

following figure shows the numerical simulation results and the model used for 

modelling. 

 

  
 

Numerical simulation of the behavior of sand column 



 

 
 

Improvement of the organic soil layer due to preloading due to preloading and the established 

correlations used to predict the behavior 

 

 

• The quality controlling of the constructed piles are carried out using small strain Integrity 

testing (PIT), Cross hole sonic logging test (CSL), Thermal Integrity Profiling (TIP), High 

strain dynamic load testing (PDA), Maintained Load testing (MLT), Instrumented 

Maintained Load testing (IMLT) etc. Different methods of integrity testing of piles are 

investigated. Using the load testing methods, the prediction of ski friction and end bearing 

for the rock condition in Sri Lanka is investigated. 



  

TIP profiles and the PIT record showing the defect 

  

Carrying out the PIT using transient dynamic response method using an instrumented hammer 



 

Figure 8 - Waterfall diagram from CSL 

 

  

Instrumented Pile Load test (IMLT) 



 

One of the results of the IMLT 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Sustainable built environment and tools 
Key Researcher (s): Prof. Shiromi Karunaratne, Prof. Ayantha Gomes 

 

Whole building life cycle assessment tool developed by the team 

 

• The broad aims include developing methods and tools to assess building sustainability based on 

life cycle thinking, triple bottom analysis etc. Building-SAT (http://building-sat.com/) is a whole 

building life cycle assessment tool developed to estimate the global warming potential of whole 

buildings targeting Sri Lankan and South Asian context by the researchers of the department. The 

tool has helped to bench mark the different types of buildings in the country with respect to 

environmental sustainability (GWP). Further, the team is continuously working on improving the 

tool, incorporating more mid-point categories with enhanced capabilities to comprehensively 

assess the future building stock. 

 

• Department is also involved in research related to rating tools of sustainable built environments. 

Some of the research aids fine tuning of the existing codes practiced by the Green Building Council 

of Sri Lanka. 

Assessment of Climate Change Impacts 
Key Researcher (s): Prof. Upaka Rathnayake, Mr. Pasindu Meddage, Eng. Susantha Wanniarachchi 

 

Land Use and Land Cover Variation 1988 – 2018 

 
For 1988 

 
For 1998 

http://building-sat.com/


 
For 2008 

 
For 2018 

 

 

Flood Inundation and LULC Change 

 
For 1989 flood 

 
For 2016 flood  

Flood comparison 

 
1989 LULC 

 
2016 LULC  

Flood overlaps 

 

• Research is carried out to assess the impacts of concurrent changes in climatic conditions and Land 

Use / Land Cover (LULC) on flood events in the major river basins, utilizing statistical analysis on 

observed climatic and hydrological and LULC data. 

 

• Climate change is a key parameter that involves various research fields. The effect of climate 

change is assumed to be governing the formation of typhoons, and their wind field. Therefore, 

predicting future climate and their effect on typhoons is critical to evaluate the future wind speeds 

and wind direction, and intensity that affects civil engineering infrastructure. Machine learning 

provides the phase to investigate the effect of climate dynamics on typhoons therefore we can assess 

their future impact by avoiding probabilistic approaches. 

 

 

 



Hydraulics and ecohydrology of rivers 
Key Researcher (s): Prof. Ayantha Gomes, Prof. Upaka Rathnayake, Eng. Susantha Wanniarachichi  

 

 

 

 

 

 

 

 

 

Field work of ephemeral streams, Habarana 

 

A basin model developed by HEC-HMS for an ephemeral stream catchment 

 



 

Aggressive meandering at a critical location (Railway bridge, Manuwangama) along Deduru oya 

 

 

• The fundamental and applied studies related to all types of rivers ranging from small headwater 

streams (including ephemeral streams) to large rivers are being conducted. Some examples include, 

studying flow generation and abstraction losses of ephemeral streams, aggressive river meandering, 

river regulation and impacts, and rehabilitation of urban lotic waters. One key research the 

department is involved in is aggressive river meandering related issues of Deduru oya where 

identification of causes and solutions had to be related by an integrative approach involving 

analytical, physical and numerical models. 

 

 

 

 

 



Environmental Pollution Assessment  
Key Researcher (s): Prof. Ayantha Gomes, Prof. Shiromi Karunaratne 

 

Sampling of urban and peri-urban canals 

 

Some of the microplastics observed in a water sample from a water body in Colombo 

• Different aspects of environmental pollution such as quantification of pollution, effects on 

ecosystems and human health, and proposal of remedial measures as being researched. In this 

regard the urban waterways were heavily studied with respect to nutrients, sediment and 

microplastic pollution, and the impacts of point and non-point sources. Currently special emphasis 

is given on microplastic pollution where rural waterways also taken into the scope of studies. 

 

 



Construction project management and engineering economics 
Key Researcher (s): Prof. Ayantha Gomes, Eng Felix Weerakkody, Eng. Daminda Niroshana 

 

Temporal variation of inflation rate and the appreciation rate of luxury condominiums 

 

Temporal variation of condominium price to rental ratio 

 

• Range of study objectives such as health and safety, productivity, and socio-environmental impacts 

of projects are studied referring to different types of civil engineering projects. Also, the department 

is involved in real estate economics related research referring somewhat young Sri Lankan 

condominium property market.  

 



Planning, design and operations of transportation systems 
Key Researcher (s): Prof. Niranga Amarasingha, Prof. Saman Bandara, Eng. Isuru Gamalath, Eng. Sarala 

Gunathilaka  

 

 

• In recent years, many traffic engineering researchers have focused on image processing technology 

for detecting, tracking, and classifying vehicles. The possible mitigating options for traffic 

congestions in Colombo is being investigated using the short-term traffic characteristics 

forecasting. In this study, an automated image processing mechanism using neural network is 

proposed to develop for detecting the congestion levels in road traffic by processing video camera 

image feeds. 

 

On street parking in Colombo 

• Overcrowding in parking lots near high-demand locations is common in any urban main road, 

where parking demand often exceeds supply and parking spaces are distributed unevenly. This 



study aims to develop an effective roadside parking control methodology and strategy using the 

case study area of Galle Road Corridor in Colombo, Sri Lanka. 

• Current transportation system relies heavily on fossil fuels, making it a less sustainable sector. 

Therefore, automobile manufacturers are looking at ways to make vehicles more sustainable. 

Currently, electric vehicles (EVs) have gained attention as the EV technology has matured to 

support customer requirements and manufacturers are competing to develop different EVs. Since 

three-wheelers are the second largest category in the Sri Lankan vehicle fleet, and used as a 

paratransit mode, significant potential exists for improvement. Therefore, this study looks at the 

feasibility of introducing electric three-wheelers in Sri Lankan context as a para transit mode.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Pavement technology and its latest developments 
Key Researcher (s): Prof. Saman Bandara, Eng. Kelum Sandamal 

 

California Bearing Ratio test being conducted to measure the strength of the subgrade of a road 

• In the 21st century, the world entered a new revolution called the fourth industrial revolution with 

the telecommunication era. With this new advancement in technology, quality of life has changed 

significantly. Telecommunication, logistics, medicine and many more industries have adopted 

these technologies and made services more user-friendly to the people who use them. What is 

observable is that the construction industry in developing countries has not adopted these new 

trends. Initial idea of the study is that adopting these technologies to the existing construction 

projects, specially to the pavements in the country will uplift the effectiveness of the transportation 

sector of the country.  This study looks at the viability of adopting smart pavement technologies 

in developing economies. 

 

 

 

 

 

 

 

 

 

 

 

 

 



Advances in remote sensing, geographical information systems and their 

engineering applications 
Key Researcher (s): Eng. Himasha Abeysiriwardana, Prof. Ayantha Gomes, Prof. Shiromi Karunaratne, 

Eng. Vindhya Basnayake 

 

 Methodology flow chart of Aranayake landslide mapping  

 

  

 



  

Landslide susceptibility map developed in Kegalle district  

• Department has been using remote sensing and GIS tools in studying wide range of aspects such 

as natural hazards, hazards mapping (e.g. landslides susceptibility), ground water pollution, flood 

risk, river morphological processes etc. Some of the works are carried out in collaboration with 

Institute of Mountain Hazards and Environment, Chinese Academy of Sciences. 



 

Annual soil loss maps prepared for the period 1989 - 2021 

 

LULC change between 1989 and 2021 

 

• Remotely sensed satellite data (Landsat imagery) and GIS mapping tools are being used to analyze 

the impact of landuse/ land cover (LULC) change on the soil erosion hazard in the Maha Oya River 

Basin was carried out and is expanding the same approach to other (selected) major basins. 



 

Research with the industry 
 

Name 
Name of the 

Project 

Industry 

partner/stakeholder 

Relation to student learning 

Prof Ayantha 

Gomes/ Prof. 

Upaka 

Rathnayake/Prof. 

Saman 

Thilakasiri/Prof 

Shiromi 

Karunaratne/Eng.  

Sanathanan 

Velauthapillai/Eng. 

Hemantha 

Bandara/Prof. 

Saman Bandara  

Aggressive river 

meandering 

related issues of 

Deduru Oya  

Irrigation 

Department 

• Understand river 

hydro/morphodynamics 

(high level hydraulics 

fundamentals) and analysis 

referring a real case  

• Using satellite and other 

Remote sensing data to 

investigate/identify the 

issues 

• Using analytical, numerical, 

and physical models to find 

a solution 

Prof. Saman 

Thilakasiri 

Ground 

improvement – in 

thick peaty soils 

MCC (Pvt) Ltd 

• Understand characteristics 

of peaty soils and their 

engineering properties 

referring real cases 

• Improvement of the peaty 

soils and assessing the 

degree of improvement. 

• Identification of the defects 

in bored and cast in-situ 

piles installed in such soils 

and remedial measures 

Prof. Niranga 

Amarasingha 

Pavement 

roughness 

computation using 

android-based 

smartphone 

application 

Road Development 

Authority 

Understand pavement management 

and how simple IT tools can be used 

in a comprehensive manner 

Prof. Niranga 

Amarasingha 

Pavement 

rehabilitation and 

maintenance 

prioritization 

using AHP for 

road network in 

local area 

Road Development 

Authority 

Understand pavement management 

and how GIS tools can be used 

Prof. Niranga 

Amarasingha 

Evaluation of 

Railway-Roadway 

level crossing in 

Sri Lanka 

Sri Lanka Railway 

User safety and infrastructure 

management 



 

Prof. Upaka 

Rathnayake 

Algorithms in 

QA/QC of 

consumer goods 

A Japanese 

supermarket chain 

Using algorithms (the Cascaded 

Adaptive Network-based Fuzzy 

Inference System) in QA/QC 

approaches 

Prof. Upaka 

Rathnayake 

Electricity 

generation 

potentials of wind 

power plants 

Government and 

private agencies  

Modelling power generation 

potential 

Prof Shiromi 

Karunaratne 

Restoration of 

Beira Lake 

Sri Lanka Land 

Development 

Corporation  

Improving ecosystems services and 

economic value while maintaining 

important hydraulic/hydrologic 

functions (e.g. flood control) 

Prof. Ayantha 

Gomes 

Management of 

fly ash of an 

incinerator 

designated for 

medical waste 

GFC waste 

management (Pvt) 

Ltd 

Management of hazardous waste, 

alterative materials for concrete, and 

impact on properties of concrete  

Prof. Munidasa 

Ranaweera 

Restoration of 

ancient stupas 

Department of 

Archeology  

Using finite element 

methods/approaches in restoration 

works (all projects were for real 

cases, e.g. Deliwala Kota wehera) 


