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the downstream slope under both static and pseudo-static conditions. Sensitivity
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probabilistic analysis,

Conclusions: The placement of the asphalt concrete core plays a crucial role in the
hydraulic performance and structural stability of rockfill dams. Positioning the core
on the upstream side not only minimizes seepage but also enhances downstream
slope stability. Moreover, the friction angle of the shell materials is identified as a key
parameter in dam design. These findings provide valuable insights for optimizing the
design of rockfill dams with asphalt concrete cores.
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Introduction

The use of asphalt concrete cores for sealing embankments and rockfill dams is an optimal
method in the construction of such structures. The self-healing properties of bitumen, ease of
construction in cold and rainy conditions compared to clay cores, flexibility, and effective bonding
with embankment materials are key advantages of asphalt concrete, promoting its increasing global
adoption. A critical aspect of using asphalt concrete cores is their placement within the dam. This
study investigates the probabilistic impact of the asphalt core's location in rockfill dams on the
reliability of upstream slope stability under rapid reservoir drawdown conditions. Findings reveal that
shifting the core from the upstream to the downstream side reduces seepage flow, the safety factor,
and the reliability of the downstream slope under both static and pseudo-static conditions. Sensitivity
analysis further highlights that the friction angle of the shell materials most significantly influences
downstream slope stability.

Method

The study focuses on the Seydon rockfill dam in Iran, featuring an asphalt concrete core.
Five core placement scenarios were analyzed using the probabilistic slope stability software
Slide2. The dam's materials were modeled with unsaturated soil properties to enhance
seepage and stability analysis accuracy. Key parameters, including unit weight, shear strength,
and permeability, were derived from laboratory tests. The analysis incorporated both steady-
state and transient conditions, with a drawdown rate of 3 meters per day. The Latin Hypercube
sampling method was employed for probabilistic analysis, generating 1000 samples to ensure
convergence. The reliability index (RI) and probability of failure (PF) were calculated to assess
stability under static and pseudo-static conditions, including seismic effects with a horizontal
coefficient of 0.15.

Results

1. Seepage Analysis: Moving the asphalt core from upstream to downstream reduced
seepage flow, with the most notable decrease observed in Cases 1 to 3.

2. Overall Slope Stability: The safety factor (F.S) for the downstream slope remained
stable when the core was upstream but decreased when shifted downstream. The reliability
index (RI) exceeded 3 in all cases, confirming high stability.

3. Minimum Reliability Analysis: This method identified deeper critical slip surfaces with
higher F.S but lower Rl compared to the overall slope method, emphasizing the need for
comprehensive probabilistic assessment.

4. Sensitivity Analysis: The friction angle of the shell materials had the most significant
linear correlation with slope stability, while other parameters showed negligible effects

Conclusions

The study underscores the importance of asphalt core placement in rockfill dams,
demonstrating that upstream positioning enhances stability and reliability. The friction angle
of shell materials is the dominant factor influencing slope stability. Probabilistic analyses,
including minimum reliability assessment, provide a robust framework for evaluating dam
safety under uncertainty. These findings offer valuable insights for engineers and
policymakers in dam design, construction, and maintenance, ensuring safer and more reliable
infrastructure.
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Critical Probabilistic Surface (Lognormal)
FS (mean) = 2.831

PF = 0.000%

RI (lognormal) = 7.762

Critical Probabilistic Surface (Lognormal)
FS (mean) = 2.850

0.000%
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]
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RI (lognormal) = 7.507
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~[Critical Probabilistic Surface (Lognormal)
FS (mean) = 2.391

PF = 0.000%

RI (lognormal) = 6.049
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[ other Data Best Fit Distribution
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FIT: Lognormal mean=2.817 s.d.=0.3716 min=1.959 max=4.
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