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Abstract

In the first part of this study, hydraulic modeling of failure of the
Tabarakabad and Cahcahe dams in Khorasan Razavi province was
analyzed and discussed. In the second part, the consequences of the failure

of these two dams will be examined. In order to assess the risk, a method
based on descriptive-analytical (quantitative-qualitative) approaches has
been proposed and a questionnaire has been prepared in this regard. Risk
assessment and analysis of these dams in the proposed method, which is
consistent with passive defense approaches, was implemented with the
help of experts in this field and with the help of a coded program. Finally,
for different scenarios such as overtopping, piping and sudden failures
(subversive actions), assets valuation of downstream dams, threats,
vulnerabilities, risk zoning maps and drafting of emergency action plan is
presented. According to the results, it was indicated that the risk of the
Tabarakabad dam is higher than Cahcahe dam and in case of an accident,
the villages adjacent to the dam and the city of Quchan will suffer serious
damage. However, the correct operation of the Cahcahe dam overtopping
can play an important role in stabilizing and preventing the occurrence of
crisis.
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1. Introduction

By increasing human interference in the environment, flood damage in catchment area has increased
and endangered its stability. So, analysis of dam break consequences is considered one of the most
important studies in crisis management and water engineering contexts. Previously, Heydari [6]
presented an emergency action plan to deal with sudden failure of Urmia’s Shahrchai Dam and Amini
et al. (2021) have also investigated the effects of dam failure on downstream of dam and lands using
HEC-RAS for the safe operation of two successive dams in Kurdistan province and by optimizing the
storage volume of these two dams, the presented a decision - making model for safe operation and
determined that in most cases the failure of the upstream dam will result in the failure of the downstream
dam. In the first part of this research, dam failure hydraulic modeling of Tabarakabad and Chahchaheh
in Khorasan Razavi province has been analyzed. In the second part, the consequences of failure of these
two dams will be discussed. In order to assess the risk of failure a method based on descriptive -
analytical approaches has been proposed and a questionnaire was developed and operated by using
passive defense approaches and the help of experts in this field and by using a code program. So, finally
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in return for different scenarios such as failures of piping, overtopping and sudden types (acts of
sabotage), valuating the assets downstream of the dams, threats, vulnerabilities, risk zoning maps and a
draft of emergency measures are presented.

2. Materials and Methods

In this study, in order to analyze the risk, a qualitative-quantitative and descriptive-analytical approach
based on passive defense science has been used. The appropriate collection and classification of known
assets and hazards is done as collecting qualitative information step. Then, using the opinions of the
authorities, defense experts, university professors and using a questionnaire method, qualitative
variables are converted to quantitative variables. One of the innovations in this research is to establish
a relationship between numerical analysis and risk assessment. Simulation of flood due to dam break
and its maximum flood zoning are estimated, making a relationship between numerical simulation and
risk assessment is possible. For this purpose, the comprehensive approach in risk analysis and
assessment will be used in which the risk value (hazard zonation maps) is determined after
implementing GIS maps for the three mentioned contexts. The assets will be determined using satellite
maps and weighting according to the resident population in the downstream of the dams and by
weighting coefficients extracted from questionnaire (importance of assets). With the help of numerical
simulation of flood zoning and GIS maps, the areas under the flood are identified as potential threats
and the vulnerability of the downstream properties, considering the speed and height of the flood waves
scored in the first part of the study.

3.  Results

According to the results, the vulnerable points for Tabarakabad dam (with higher quantitative amounts)
are extended in a broader area than the Chahchaheh dam. Risk zoning maps for different failure
scenarios indicate that the sudden failure risk for Tabarakabad dam is lower than two other types of
failure and overtopping failure probability is far below the probability of piping and hence stability and
control of seepage from dam body can significantly reduce the irreparable consequences of failure of
this dam. For the Chahchaheh dam, there is a similar situation for sudden failure, except that for areas
other than the points near the dam, other points (east region) are facing a relatively low risk level. Also,
by assessing the flood zoning and approximate arrival time of flood wave to the area of Quchan city, it
was determined that there is enough time to prevent the casualties of the city and all of the casualties
are related to the surrounding villages to the dam. In addition, considering the height of the flood, all
agricultural lands and gardens will be destroyed and due to the topography of the downstream bed, a
serious damage would be imposed on most buildings in this city as well as part of the communication
roads. Therefore, according to the zoning map of risk, two areas have been proposed for the settlement
of the people in the time of the crisis, and also proposed to make the communication way to the region
wider and more available.

4.  Discussion and Conclusion

According to first part of the study for the three scenarios of sudden, piping and overtopping failures, it
was determined that the probability of overtopping failure for Tabarakabad dam was much lower than
that of the piping failure where stability and leakage control of the dam body could significantly reduce
the adverse consequences of failure of this dam. Also, with the analysis of the zoning maps and
approximate arrival time of the flood wave and its height, the points exposed to inundation and the
incidence of damage have been determined, which indicates the existence of sufficient opportunity to
prevent criminal damage to the city population and to the neighboring villages and serious damage to
most of the buildings and some of the communication ways. According to the risk zoning map, safe
areas have been proposed to save individuals during the crisis. For Chahchaheh dam, regarding the
different failure scenarios and contrary to Tabarakabad dam, there has been a possibility of an

Amir Reza Kavosizadeh, Reza Barati, Ali Foroudi, Hossein Saboorkazeran. Hydraulic Simulation of the Failure of
the Embankment Dams: (Part 2: Risk Analysis and Identifying of Vulnerable Points)



3 _ Iranian Journal of Irrigation and Water Engineering

overtopping failure that is sufficient considering the minimum arrival time of flood wave in order to
save the lives of people living in the village.
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