Razi University

homepage:https://atwe.razi.ac.ir

Advanced Technologies in Water Efficiency

-

e

Online ISSN:2783-4964

Investigation and evaluation of settlement, displacement and pore pressure

parameters obtained from instrumentation data (Case Study: Golestan

Shaban Rasooli’

, Abdolreza Zahiri**>

earthen dam)

, Mahdi Meftah Helghi*'"' and Farzin Salmasi*

1. Department of Water Engineering, Faculty of Water and Soil Engineering, Gorgan University of Agricultural Sciences and
Natural Resources, Golestan, Iran. E-mail: rasolishaban@gmail.com

2. Corresponding author, Department of Water Engineering, Faculty of Water and Soil Engineering, Gorgan University of
Agricultural Sciences and Natural Resources, Golestan, Iran. E-mail:zahiri.areza@gmail.com

3. Department of Water Engineering, Faculty of Water and Soil Engineering, Gorgan University of Agricultural Sciences and
Natural Resources, Golestan, Iran. E-mail: meftahhalaghi@gmail.com

4. Department of Water Engineering, Tabriz University, East Azarbaijan, Iran. E-mail: ferzin.salmasi@gmail.com

Article Info

ABSTRACT

Article type:
Research Article

Article history:

Received 06 April 2025

Received in revised form 07
July 2025

Accepted 12 September 2025

Available online 21 March
2026

Keywords:
earthen dam,
monitoring,
Goleatan dam,
instruments,

settlement.

Objective: Instrumentation and monitoring of dams, especially in earthen dams, is one of
the basic and vital steps in the construction and operation of these structures, and it is
necessary to control the construction, ensure safety and reduce their operational costs. In
this study, the behavior of the Golestan earthen dam during the periods of construction,
first impounding and operation were investigated and analyzed.

Method: To carry out the required analysis, the data of piezometers, settlement gauges and
inclinometers of the Golestan earthen dam were extracted during the above three time
periods, and based on these data, the settlement of the dam as well as its horizontal and
vertical displacement were evaluated according to standard criteria. The ratio of excess
pore water pressure was also analyzed.

Results: The instrumentation results and also observations from downstream of the dam
reservoir showed that the difference in the rate of settlement of the dam body at higher
levels compared to lower levels is somewhat more than expected. The results showed that
the middle part of the dam crest experienced the highest settlement of about 55 cm which
is acceptable compared to the allowed value of 1.5 m. Moreover, the results of the
piezometers confirm the seepage flow through the sealant wall with a permeability
coefficient.

Conclusions: Golestan Dam has a suitable condition in terms of displacement and
settlement, and the instruments showed reasonable values within the allowed range.
Although some cases like seepage from the sealing element do not endanger the stability of
the dam, it is necessary to be taken into account and managed with the help of a more
detailed analysis of the instrumentation data and the analysis of the structural behavior of
the dam.
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Introduction

Instrumentation and monitoring of dams, especially in earthen dams, is one of the basic
and vital steps in the construction and operation of these structures, and it is necessary to
control the construction, ensure safety and reduce their operational costs. To measure the dam
responses regarding the special changes due to environmental phenomena such as floods,
earthquake, cracking, liquefaction of foundation soils, piping, etc., several sensitive locations
within the dam body and its foundation are monitored with a single instrument or a group of
instruments. This process includes measuring various quantities such as pore water pressure,
water level, and internal stress ratios using inspection devices such as ordinary and
Casagrande piezometers, internal settlement gauges and total pressure cells during
construction and operation of the dam. In this study, the behavior of the Golestan earthen dam
during the periods of construction, first impounding and operation were investigated and
analyzed.

Method

To carry out the required analysis, the data of piezometers, settlement gauges and
inclinometers of the Golestan earthen dam during the above three time periods were extracted
and based on these data, the settlement of the dam as well as horizontal and vertical
displacement were evaluated according to the standard criteria. The ratio of excess pore water
pressure (Ry) was also analyzed.

Results

The instrumentation results and also observations from downstream of the dam reservoir
showed that the difference in the rate of settlement of the dam body at higher levels compared
to lower levels is somewhat more than expected. The results showed that the middle part of
the dam crest experienced the highest settlement of about 35 cm which is acceptable
compared to the allowed value of 70 cm. Moreover, the results of the piezometers confirm the
seepage flow through the sealant wall with a permeability coefficient of 0.00002 m/month.
The Ry associated with S4 and S5 pizometers, which are located adjacent to the drainage
gallery and have the highest pore water pressures, show values less than 0.3 on all dates.
Therefore, all sections are safe from a hydraulic failure standpoint and showing satisfactory
conditions with no immediate risk of uplift.

Conclusions

Golestan Dam has a suitable condition in terms of displacement and settlement, and the
instruments show reasonable values within the allowed range. Although some cases like
seepage from the sealing element do not endanger the stability of the dam, it is necessary to
be taken into account and managed with the help of a more detailed analysis of the
instrumentation data and the analysis of the structural behavior of the dam.
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