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1. Introduction

Dams have an essential role in development of economic and water supply in Iran. In addition, due to annual
decline in rainfall and hydropower production requirement, water resources management is one of the most
important issues. It is worth noting the construction of dam, not only supply the required water of farmers, but
also prevents the occurrence of floods devastating and incidence of drought in low rainfall season. After the
destruction of the Teton Dam in 1976, which lead to deaths of several people and losses of several hundred
million dollars, it was proposed to be placed instruments in body of dams to identify and warn behavior such
as seepage or settlement. By studying the results of instrumentations and evaluate the changes of reading data
during the time, it’s possible to identify the phenomena that lead to erosion or destruction of dam and prevent
from happening of these events or minimize the potential damages (Beiranvand et al,, 2013). Currently,
numerical modeling and geotechnical software are used to analyzed and designing geotechnical structures
which their results can be compared with information are recorded by instrumentations. Recent studies
indicate this technique is one of the most suitable methods to estimate soil dams behaviors, as lots of numerical
models provide an acceptable estimation of displacement and stress values in embankment dams.

2. Study Area

Tabarakabad embankment dam which has been constructed on Tabarakabad river is located in Khorasan
Razavi province, in 25km northeast of Quchan city. The main purposes of construction of Tabarakabad dam are
to supply and adjustment of needed water for 1650 hectares of agricultural lands in downstream, providing
part of the long-term drinking required water of Quchan city will be about 14 million cubic meters per year in
the event that is not possible to provide long-term drinking water through groundwater and limestone
resources. Other aims of construction Tabarakabad dam which can be mentioned are: Controlling regional
flooding and prevention of damage to agricultural lands, feeding groundwater aquifers in this area,
development of spaces and recreational facilities and tourism (Farivar et al., 2010).

3. Methodology
3.1. Monitoring of dam

In order to control the safety and stability of dams, and also prevent of possible hazards such as settlement,
water leakage, dam failure, etc., dams are monitoring through regular readings of instruments which are placed
in body dam and then study of dam behavior are done based on the data recorded by these tools. In
Tabarakabad dam tools were placed in 3 sections and section 9-9 which is the largest section of the dam with
the highest depth of alluvium, selected as the most critical section.
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3.2. Numerical Modeling

To evaluate dam behavior during operation time, back analysis was done by using of obtain results from
numerical model and monitoring recorded data. In order to simulate the real conditions of dam construction
in GeoStudio, after designing the geometry of model, backfilling was modeled in several stages and different
layers of soil. Then characteristics of soil layers were defined in different regions of dam and assigned to the
model. Considering passing over 10 years from the operation and impoundment of dam, pore water pressure
values from installed piezometers inside the core and water existence which is examined by the depth-
measuring device, saturated conditions for core materials and drained condition for other regions of dam were
selected.

In this numerical model, for core materials, Elasto- Plastic behavioral model and for materials of other
regions of dam, Moher-Coulomb Linear- Elastic behavioral model in drained conditions with 18 soil layers were
considered. The purpose of considering the backfilling steps in numerical model is to simulate the actual
conditions of construction, consolidation and changes in pore pressure water. It is be mentioned in numerical
model, accordance to operation time state, water level was considered 1494.8 meters. In addition, geotechnical
characteristics and strength of material are impressed by reservoir water during the time, so back analysis was
used for data scrutiny.

3.3. Back Analysis

One of the applications of instrumentations is the use of its results to determine the geotechnical
parameters and strength of materials by use of back analysis. Considering that it is possible to predict the values
of stress and strain for dam in the short time using by numerical models, it is common to use of software for
numerical model in back analysis. After analyzing and using the sensitivity analysis and back analysis, the
values of the most effective parameters the stress, deformation were determine Cohesion, Internal friction
angle, Specific gravity, Elasticity modulus, Poisson ratio, Permeability coefficient, which the results are
presented at table 1.

Table 1. Physical and mechanical parameters of materials used in dam construction after back analysis

Parameters Dry Unit Weight ~ Saturated Unit Cohesion Internal friction Poison Elasticity Permeability
Body of dam (kN/m3) Weigh (kN/m3) (kPa) angle () ratio module coefficient (cm/s)
Core 17 17.5 22 22 0.3 10 1.15*10-°
Crust 21 21 - 44 0.3 30 1*10-5
Filter 17.5 17.5 - 28 0.334 16 1*¥10-6
Drain 17.5 17.5 - 28 0.35 16 1*10-°
Foundation 21 21 100 25 0.30 300 1*10-8

4., Results and discussion

Most important and effective characteristics in analysis are strain values and its distribution, total stress,
effective stress and pore pressure water values, which should to measure these values from the start time of
dam construction. In Fig. 1. to Fig. 3. the results of effective parameters were obtained from instrumentations

and numerical model are given.
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Fig. 1. a) Settlement of Core at the end of construction time, b) Settlement of Core during the operation time
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Fig. 2. a) Stress in Core at the end of construction time, b) Stress in Core during the operation time
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Fig. 3. a) Pore water pressure in core at the end of construction time, b) Pore water pressure in core during the operation

time

5. Conclusions

1. In this study, mohr-coloumb behavior model was evaluated as a suitable model to estimate behavior of
core materials of dam.

2. The results obtained from instrumentations which were installed in the most critical section, Section 9-
9, show acceptable accordance with the results of numerical modeling, so the maximum settlement from
numerical model and instrumentations are respectively 130 cm and 134.1 cm. It is worth noting the maximum
settlement measurement in the core is 1.8% of dam height which is in the limits of natural and acceptable
settlement of dam and there is suitable accordance between numerical model and real data were reading from
instrumentations.

3. Difference between the maximum settlement value of numerical model and measured values of
instrumentations installed in upstream crust is result of rapid impoundment of dam during and after the
construction time and also collapse settlement phenomenon due to saturation of upstream crustal materials.

4. Investigation of pore water pressure values obtained from the instrumentations shows concurrent of the
progress of embankment and as the result of soil compaction during the time, the soil was completely saturated
and therefore there is appropriate accordance between measured data and calculated values. After completion
of dam construction operations, the pore water pressure obtained from numerical modeling and
instrumentations data at the lower level are respectively 495 kPa and 504 kPa. It should be noted that the pore
water pressure values at the end of construction time and first impoundment in this dam are higher than the
observed values in other dams. The reason of this phenomenon is the high relatively speed of dam body
construction and low permeability of core material.

5. The results of numerical model show proper conformity with measured values from all measured
instruments of stress and pore water pressure. There are some acceptable differences which due to application
of simple assumptions such as plan strain assumption or isotropic of soil profile.

6. In this research, GeoStudio was evaluated as a suitable software for initial design and proper estimation
of the Tabarakabad dam model.

6. References

Beiranvand P, Bakhshandeh Amineh H, Rahimi Dizaji M, Bahadori M, “Numerical Analysis of Seepage from
Bedrock of Sardasht dam Using by UDEC Software”, 1st Iranian Conf. on Geotech. Engrg., Ardabil, Iran, 2013.

Farivar A, Mirghasemi A.A, MahinRoosta R, “Evaluation of Tabarakabad During Consstruction using by Back
Analysis”, Journal of Civil and Surveying Engineering, 2010, 44 (3), N (3), 407-412.



	Dr. Ghare
	Dr. Ghare 1
	Abstract Ghare



