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Abstract: Dam Breaches are causing severe hazards in the downstream areas by 
generating destructive flash floods. This study analyses the impact of downstream floods 
due to piping failures of embankment dams. The Tabbowa reservoir in Sri Lanka was 
taken as a case study. Breach sections and parameters were estimated using four 
breaching mechanisms based on empirical equations: MacDonald and Langridge – 
Monopolis method, Froehlich method, Von Thun & Gillette method, and Xu & Zhang 
nethod. US Army Corps HEC-RAS was utilised to develop the hydrodynamic model 
which, assessed downstream flood characteristics under varying reservoir water levels 
for each breach mechanism. The results reveal a clear relationship between reservoir 
water levels at breach initiation and downstream flood severity. Higher reservoir levels 
lead to increased flood wave heights, more extensive inundation, and faster flood wave 
propagation.  MacDonald and Langridge – Monopolis method show the highest variation 
of the breach flows against the reservoir water level at breach initiation among the four 
dam breach mechanisms. Considering all scenarios analysed here, the maximum dam 
breach flood wave has a difference of 4 m against the flood wave of spilling conditions 
downstream of the reservoir. This difference is reduced to 2 m when the flood wave 
propagates through the river. MacDonald and Langridge – Monopolis breaching 
mechanism with higher reservoir water levels at breach consistently produced the most 
severe outcomes, characterized by rapid breach formation, steep flood waves, and 
extensive inundation. The spatial and temporal variability observed in this study has 
significant implications for dam safety, emergency response planning, and floodplain 
management. The rapid flood wave propagation observed in MacDonald and Langridge – 
Monopolis methods’s scenarios highlights the need for advanced early warning systems 
and robust evacuation plans to safeguard downstream communities. 
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Abstract: Floods are the most disastrous and the most frequent type of natural hazard of 
the world whereas the third most frequent natural hazard is the earthquake. Hence, to 
mitigate rainfall generated floods, dams are built along the major rivers all around the 
globe creating cascade dam systems. On the other hand, if there is a failure in one of such 
dams, it might add more to build up the flash flood’s destructive nature. In addition, the 
damage can be extensively propagated if the water flow cannot be contained by the 
downstream dams in a cascade dam system. Hence, at present, more attention is focused 
on the investigation of the behavior of flash floods generated by the cascade dam failures 
induced from earthquakes. This study is focused on the assessment of flood impacts due 
to the failure of the cascade dam system in the Mahaweli river basin, namely Kothmale, 
Victoria and Randenigala dams while considering the probability of occurrence of natural 
hazards. 2D unsteady flow models are developed for the study area to analyze the 
cascade effect of the dams for a hazard matrix that lead to different failure scenarios. The 
research analyzed the possible consequences that would occur to the community and as 
well as to the natural environment in vulnerable areas due to failures of dams caused by 
natural hazards under multiple scenarios. Furthermore, the presence of the concrete arch 
dam in the cascade dam system has improved the overall performance during an 
earthquake event, providing more resilience to the system. The results of the study will 
be useful for the responsible governing authorities and policy makers in compilation of 
disaster mitigation strategies. 
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Abstract: The Thissa Reservoir, located in Thissamaharama in the Hambantota District, 
approximately 250 km south of Colombo, Sri Lanka, is geologically situated within the 
Vijayan Complex litho-tectonic unit of the country. This earthen dam has a maximum 
height of 4.88 meters and spans approximately 1.5 kilometers, with a total maximum 
reservoir capacity of 4.32 million cubic meters. Primarily used for irrigation, the 
reservoir supports an irrigable area of about 1,113 acres. Over the recent years, seepage 
issues have raised concerns about the dam's safety. To address this, rehabilitation efforts 
included foundation treatments and a two-dimensional Ground Electrical Resistivity 
Survey (2D-GERS) alongside clay-cement grouting. The 2D-GERS method, a 
geophysical technique, was employed to detect subsurface anomalies, including seepage 
zones and grout injections. Four electrode array configurations - Dipole-Dipole, 
Gradient-XL, Schlumberger, and Wenner—were compared to evaluate their 
effectiveness in identifying seepage zones within the Thissa earthen dam. Although some 
of these arrays have been individually studied in previous researches, a comprehensive 
comparison of all four has been lacking. This study aimed to evaluate the performance of 
these arrays in detecting seepage zones post-treatment with clay-cement grouting. The 
analysis of 2D-GERS cross-sections combined with grouting data demonstrated that the 
2D-GERS method is a cost-effective approach for assessing seepage in earthen dams. 
Grouting zones were clearly delineated by the array results, with the Dipole-Dipole array 
providing the most extensive data coverage (1,149 data points), capturing greater depths, 
and offering quicker data acquisition. In contrast, the Wenner array recorded the least 
data points (345) and was limited in depth penetration. The Gradient-XL (1,030 data 
points) and Schlumberger (748 data points) arrays produced profiles with similar 
effetiveness. However, the Dipole-Dipole array was found to be less sensitive compared 
to the other configurations. Notably, the Gradient-XL and Schlumberger arrays 
effectively captured grout intake at acceptable levels. 
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Abstract: Dam Breaches are causing severe hazards in the downstream areas by 
generating destructive flash floods. This study analyses the impact of downstream floods 
due to piping failures of embankment dams. The Tabbowa reservoir in Sri Lanka was 
taken as a case study. Breach sections and parameters were estimated using four 
breaching mechanisms based on empirical equations: MacDonald and Langridge – 
Monopolis method, Froehlich method, Von Thun & Gillette method, and Xu & Zhang 
nethod. US Army Corps HEC-RAS was utilised to develop the hydrodynamic model 
which, assessed downstream flood characteristics under varying reservoir water levels 
for each breach mechanism. The results reveal a clear relationship between reservoir 
water levels at breach initiation and downstream flood severity. Higher reservoir levels 
lead to increased flood wave heights, more extensive inundation, and faster flood wave 
propagation.  MacDonald and Langridge – Monopolis method show the highest variation 
of the breach flows against the reservoir water level at breach initiation among the four 
dam breach mechanisms. Considering all scenarios analysed here, the maximum dam 
breach flood wave has a difference of 4 m against the flood wave of spilling conditions 
downstream of the reservoir. This difference is reduced to 2 m when the flood wave 
propagates through the river. MacDonald and Langridge – Monopolis breaching 
mechanism with higher reservoir water levels at breach consistently produced the most 
severe outcomes, characterized by rapid breach formation, steep flood waves, and 
extensive inundation. The spatial and temporal variability observed in this study has 
significant implications for dam safety, emergency response planning, and floodplain 
management. The rapid flood wave propagation observed in MacDonald and Langridge – 
Monopolis methods’s scenarios highlights the need for advanced early warning systems 
and robust evacuation plans to safeguard downstream communities. 
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Abstract: Identifying the material parameters of existing rockfill dam structures is 
extremely important when conducting seismic analysis. With the limitations of the 
laboratory testing to be conducted at the site due to large particle size and the 
accessibility of the material, displacement-based back analysis methods are frequently 
adopted for this purpose depending on the availability of the dam deformations at the 
site. An optimization algorithm coupled with a machine learning model is generally 
adopted for this purpose where the optimum material parameters are identified to match 
the dam deformations. However, the accuracy of the machine learning models used has 
not been explicitly discussed in previous studies. Furthermore, the failure surface 
derivation of the rockfill material in concrete-faced rockfill dams remains uncertain. 
Therefore, this study focus on utilizing an advanced tree-based algorithm (Extreme 
gradient boosting) which is trained and tested for maximum accuracy in the particle 
swarm optimization including mutation to conduct back analysis of the rockfill material 
in the Kotmale concrete-faced rockfill dam. Furthermore, the possibility of failure 
surface generation through resulting stresses is investigated in this study. The accuracy of 
the tree-based model is evaluated compared to support vector regressor where clear 
variations can be noted and the hyperparameter tuning of the algorithm result in more 
accurate final output. In the seismic analysis, the derived failure surfaces were validated 
using the threshold deformation values defined in the literature. 
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Abstract: Floods are the most disastrous and the most frequent type of natural hazard of 
the world whereas the third most frequent natural hazard is the earthquake. Hence, to 
mitigate rainfall generated floods, dams are built along the major rivers all around the 
globe creating cascade dam systems. On the other hand, if there is a failure in one of such 
dams, it might add more to build up the flash flood’s destructive nature. In addition, the 
damage can be extensively propagated if the water flow cannot be contained by the 
downstream dams in a cascade dam system. Hence, at present, more attention is focused 
on the investigation of the behavior of flash floods generated by the cascade dam failures 
induced from earthquakes. This study is focused on the assessment of flood impacts due 
to the failure of the cascade dam system in the Mahaweli river basin, namely Kothmale, 
Victoria and Randenigala dams while considering the probability of occurrence of natural 
hazards. 2D unsteady flow models are developed for the study area to analyze the 
cascade effect of the dams for a hazard matrix that lead to different failure scenarios. The 
research analyzed the possible consequences that would occur to the community and as 
well as to the natural environment in vulnerable areas due to failures of dams caused by 
natural hazards under multiple scenarios. Furthermore, the presence of the concrete arch 
dam in the cascade dam system has improved the overall performance during an 
earthquake event, providing more resilience to the system. The results of the study will 
be useful for the responsible governing authorities and policy makers in compilation of 
disaster mitigation strategies. 
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