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1- Electrical Pressure Cell
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Figure 1. Eyvashan earth dam.
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Table 1. Instrumentation of Eyvashan earth dam.
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Figure 3. The position of the instrumentation sections of the Eyvashan earth dam.
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Figure 5. Hydraulic crack forming.
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Figure 7. Variation of arching coefficient, level 1812.
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Figure 9. Variation of arching coefficient, level 1838.
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Figure 10. Variation of arching coefficient, level 1851.
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Table 2. Materials parameters used in Stress and Strain analysis.
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Material Model Kind of Materials ~ (MPa)  (kN/m?)  (kN/m°) (kN/m”) (kPa) (©)
ol iSag
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= \_«.o.‘
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Table 3. The total stress measured and predicted, level 1861.20 m.
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TPC-8 1838.35 0.68 0.78 0.79 0.53 0.65 0.61
TPC-9 1851.36 0.63 0.68 0.69 0.56 0.59 0.56
sy > JS AN el &S ssd e ab>M JSVSBJ’;;JLSLM}:J\SW}\\ sl S s
M) L B et 6jsja 4.:?-[; BLEN] obj..v J_“.)Jl;- 9 C,.w‘ sl eals QL&.: Li)b C)a..v )‘ J,La \/\-\\/Y'

e



Ol g (owleS (500

ooy 9 w?-[.«?- LU OO )‘ )Lv Jlal ‘_}:j.)du L;U.‘Z.v\ L;Lauu“\l 63 gd>=e 43 U,ZMJ )‘J\}.A Lol 55.9‘

Ll (S350 58 (o) 5 i) do anes Csppl 5 VL

JSVS ‘)‘J.EA g}‘il Mﬁ L;LA&_A.:A:: WM 9 aéﬁ

Earth Dam Crest
EL: 186120 _ EL.= 1868

Y-Total Stress

160 Il <-200- 0 kPa

Earth Dam Crest

140 Normul Water Level <—
130 — 1= 1864 = EL:IS0L2V
120

M0 —

100 —
o0 — Up Stream

ogE
&
2
S
2
b

coo

Elevation(m)

@oc

60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460
Distance(m)

o WYY 515 S - i e (S i sla, s VY S
Figure 11. Total stress contours, stress-strain analysis, level 1861.20 m (Geostudio).
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Table 4. Evaluation and Comparison of Statistical Models for total stress results.
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Table 5. Evaluation and Comparison of Statistical Models for arching results.
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Abstract

Background and Obijectives: In earth dams, due to different properties of materials core and
shell, heterogeneous settlement occurs between different sections of the dam. This action
leads to a phenomenon of arching which creates some transverse cracks in the impermeable
section of the dam, especially near the dam connection to the lateral walls, which can be
expanded during the first period of impounding and with the sudden application of reservoir
water pressure to core. Ultimately, in more critical situations, it leads to hydraulic failure and
causes the scouring phenomenon and jeopardizes the safety of the dam. In this research, the
results of instrumental analysis of main stresses and arching coefficients of the Eyvashan
earth Dam core during the first impounding period were compared with the results of
Geostudio and Plaxis software. The results show that the highest arching rate after
impounding has been applied at the upper levels, but the highest percentage of arching from

the beginning of construction to the end of the impounding stage was equal to 46% and at é of

the height of the core from the floor. In addition, due to the ratio of arching coefficient in the
range of 0.55-0.66, the dam in terms of arching in the first impounding period is normal and
there is no problem in terms of hydraulic deflection.

Materials and Methods: The Eyvashan earth Dam is located 1.5 km from the upstream of the
village of Eyvashan and about 57 km from Khorramabad city on the Horoud River. The dam is
rock fill type with a Vertical core, with a height of 62 m, a crest height of 1868 m and a normal
elevation of 1864 m above sea level. The strain-strain analysis of the Eyvashan dam was
performed based on Mohr-Columb behavioral models in terms of strain condition using
Geostudio and Plaxis software. For analysis of stress-strain and consolidation settlement, the
modeling has been done in eight layers.

Results: By study and comparing the arching coefficient obtained from the Electrical Pressure
Cell installed in the Eyvashan earth dam and Numerical analysis results, it was determined that
the arching coefficient in the different levels of the core is in the conventional range and the risk
of arching do not notice the dam. According to the graphs from the results of the observational
data, the highest percentage of arc in the near-filter elements occurred. In addition, the
comparison of instrumental results with the results of the numerical analysis of matching is
about 90%.

* Corresponding Author; Email: komasi@abru.ac.ir
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Conclusion: By comparing the results of measured and predicted total stresses with Geostudio
and Plaxis software, it was found that the total stresses obtained from numerical analysis in the
Total Pressure Cell installed at one level are approximately the same and are not significantly
different, and the function of the software is appropriate. In addition, the difference in the total
pressure values obtained from the instrumentation and the numerical analysis can be due to
differences in the specific gravity of the materials in the design and the reality or due to errors
and inappropriate performance of the instrument.

Keywords: Arching, Eyvashan earth dam, Instrumentation, Total Stress
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