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Fig. 2. Cross-section of Doosti dam 2000
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. Crest . Live capacity
Height from from lensth Crest of of dam  reservoir of the reservoir
Riverbed (m) foundation (n%) width (m) reservoir body capacity (MCM)

(m) (km) MCM) MCM)
75 79 655 15 35 6.08 1250 950
Table. 1. General characteristic of Doosti dam
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Test Standard No. of Tests
Particle Size Analysis AASHTO T-88-70 1
Compaction (standard effort) ASTM D698-00a 3
Atterberg Limits ASTM D4318 1
Direct Shear ASTM D6528 42
Compressive Strength ASTM D2166 42
Permeability ASTM D5856 18
Soil-Water Characteristic Curve ASTM D6836-02 33
Wetting — Drying Cycles ASTM D559-15 6

Table 2. List of Tests performed on soil specimen
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Fig. 6. Hydraulic conductivity measurement apparatus
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Fig. 3. Grading of the investigated soil
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Fig. 4. Diagram of soil compaction
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Saturated

Vol et TR i O ot P ion
prop (KN/m) (gkN /m’) angle (kPa) g
Core 18.5 1.9 30 70 7000 0.2 0
Shell 22 23 36.4 0 90000 0.2 6
Filter 214 23 40 0 50000 0.2 5
Drainage 21.4 23 40 0 50000 0.2 5
Foundation 22.6 26 35 0 1600000 0.27 0

Table. 5. Specifications of materials used in the numerical model of Doosti dam for end of construction conditions without wetting—

drying cycles
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Abstract

Today, the embankment dams are considered more prominent than concrete dams because of its formation and lower
cost. According to the official site of the International Commission on Large Dams, embankment dams account for
about 64 percent of the world's total dams. The results of the statistical analysis of the International Commission on
Large Dams showed that the main cause of damage of half of the embankment dam is erosion that usually occurs during
the first impounding of the dam reservoir. Therefore, the stability and leakage conditions of the embankment dam should
always be examined. Moreover, the analysis showed that drying of the embankment dam due to drought and re-watering
the reservoir is similar to the first dam impounding and therefore it is necessary to investigate it. One of the factors
affecting the physical and mechanical properties of embankment dams is the effect of drying and wetting cycles of the
core soil due to high fluctuations in reservoir water levels during prolonged dry periods and re-watering. In this study,
the effects of frequent wetting and drying cycles of Doosti dam clay core were investigated. Investigation of the effect
of frequent cycles of wetting and drying on compressive strength of soil showed that by applying drying and wetting
cycles on specimens prepared from Doosti dam core borrow area, the compressive strength of specimens decreased.
Increasing the number of wetting and drying cycles of the specimens increases the intensity of the compressive strength
reduction of the specimens so that the greatest decrease in compressive strength occurred in the third cycle. Application
of wetting and drying cycles on the specimens showed that application of such cycles reduced the amount of soil
cohesion. The highest decrease in cohesion of the specimens occurred in the first three cycles and in the next four cycles,
the intensity of cohesion parameter decreased. The cohesion of the specimens was reduced by 50% by applying six
drying and wetting cycles. Results showed that with increasing number of drying — wetting cycles, there is no significant
change in internal friction angle. Furthermore, the results of the hydraulic conductivity test showed that the application
of six cycles of drying and wetting increased the hydraulic conductivity by 1.9 times. Furthermore, the characteristic
curves obtained in this study showed different drying and wetting cycles, indicating that the percentage of volumetric
water content in all cycles decreased due to increased suction. The soil-water characteristic curve also shifts downward
with increasing number of wetting and drying cycles, decreasing soil water retention capacity and increasing the
possibility of internal erosion and dam instability. Finally, Doosti dam numerical modeling was performed using
GEOSTUDIO software in end of construction conditions and in two cases without drying and wetting cycle and with
six drying and wetting cycles. The results obtained for numerical modeling in general were very consistent with Doosti
dam instrument readings. Moreover, the results of the core settlement after the six drying and wetting cycles compared
to the non-cycled state in numerical modeling showed a 38.3% increase in the dam core settlement.

KEYWORD: Drying and wetting cycle, Reservoir fluctuations, Soil-water characteristic curve, Numerical
modeling, Doosti dam * Corresponding Author: Email: khodashenas@ferdowsi.um.ac.ir



