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Fig. 1. Break at the core of earth dam due to the arching
phenomenon [2]
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Fig. 2. Plans for Baft dam [16]

[16] Alas wlaszs N i

Material v (kn/m?) EKN/MY) y @ c(kN/m®)  k (cmls)
Core 19 20,000 0.40 19 10 0.0000025
Shell 20 60,000 0.30 45 0 0.004
Filter 20 50,000 0.30 36 0 0.0001
Drain 20 50,000 0.30 36 0 0.001
Foundation 27 80,000 0.27 - - -

Table 1. Material properties [16]

163



Keal 5 gmus 50 Slae Isle R e S a3 S5 e edidy (S348 )

Sl ald Gk e Je Y S

G YU

XN
< RN R

e
o =
~—

HalE T

=

. /
/ / -

k37

b\
i
.

T
—-—

1]

I i

Fig. 4. Section G-G and monitoring detail [16]

[16] G35 5! @Lﬂj[\e] SRis g AJU»l{a.u’lwzy@bj anolie Y Jgd>

Difference (%) Vertical Stress (kN/m?)
Plaxis with L . .
. Plaxis with instrument  Reference Position
|nstrun[11efr5|]t result Reference [15] PLAXIS results [16] [15]
-29.31 -37.75 162.18 209.73 223.42 EPC-1
10.53 -12.10 161.87 144.82 181.46 EPC-2
-6.09 4.19 333.56 353.91 319.57 EPC-3
-5.13 2.85 346.39 364.18 336.48 EPC-4
-1.10 3.17 346.98 350.81 335.97 EPC-5
2.49 1.31 517.93 505.00 511.13 EPC-6
-11.44 -9.23 548.29 611.06 598.92 EPC-7
-10.35 8.98 553.70 611.06 503.93 EPC-8
-9.46 -12.78 731.55 800.80 825.08 EPC-9
-5.10 0.82 818.35 860.16 811.59 EPC-10
-0.86 -13.51 716.17 722.36 812.96 EPC-11

Table 2. Compare the results with the reference [15] and the instrument results [16]
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Abstract:

Today, large dams including offshore soil or concrete structures play a major role in water supply for human
societies. Dam stability in recent decades has been of particular interest to designers of earth dams. Soil
arching in zoned embankment dams is a phenomenon in which stresses are transferred from the softer core
soil to the stiffer shell soil, due to differential movements between core and shell materials. In these
structures, excessive stress transfer due to soil arching will lead to hydraulic fracturing occurrence in the low
permeability core soils; which can cause significant internal seepage and erosion problems. This process is
usually accompanied by internal erosion of soil particles, which leads to the formation of soil pipes or other
erosion features that eventually cause failure of the dam. Statistics show that progressive piping and erosion
are the primary contributing factors in 30% to 50% of earth dam failures. The easiest way to prevent
hydraulic fracturing from occurring is to ensure that the total stresses along the upstream side of the clay core
are always greater than the seepage-induced pore pressures. Thus, some authorities argue that making use of
highly soft materials in core of dam with no enough shear stress to suspend on shell materials is useful.
Installation of instrumentation and monitoring during construction and initial operation will help to assess
important parameters. Statistics show that the highest number of failures in unstable dams, is respectively
attributed to earth, gravity, pebble, multi-arc and arc dams. In this research, by modeling the Baft earth dam
in finite element software PLAXIS and comparing the results with the instrument results, the authenticity of
the modeling was confirmed. Arching phenomenon has been studied in the earth dam. Investigated
parameters include the width of the core (core slide slope), the upstream filter layer thickness and
compressibility foundation. The effect of the core side slope angle on soil arching between the clay core and
the upstream shell was investigated by simulating three different core side slopes for a vertically oriented
clay core: 1V:0.25H, 1V:0.33H and 1V:0.50H. To further investigate the impact of transition layer
thickness, three different models with upstream filter thicknesses of 1, 3 and 6 m were analyzed. The effect
of foundation compressibility on soil arching between the clay core and the upstream shell was investigated
by simulating foundation rock having three different levels of compressibility. The elastic rock modulus
values used in the current study were: 4x105, 8x105 and 12x105 kN/m?. The effective parameters among
these parameters to reduce arching, is core slide slope. Here, the core slide flatter ratio arching dramatically
reduced. Then increase in the thickness of the layer filter reduced the ratio of arching. Thicker filter layers
also have the additional advantage that if they are designed properly, they can help prevent erosion of core
materials into the downstream soil, if a crack in the core occurs. The effect of elasticity modulus of the
foundation had little influence and is negligible.

Keywords: Arching, Zoned embankment dam, Instrumentation, PLAXIS
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