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Abstract: The crest cracks are the common dangers during construction and operation of high earth core rockfill (ECRD) dams.
The occurrence and propagation of the crack increases the safety risk of the project greatly. The simulation method for crest
crack based on the displacement mode of the extended finite element method (XFEM) is put forward and introduced into the
crack simulation of Pubugou ECRD. Firstly, the basic principle of the simulation method is introduced. Then, the measured data
of typical monitoring points of Pubugou ECRD are inverted by using the neural network genetic algorithm. XFEM modelling of
the 2-D model is conducted using the parameters obtained by inversion to reflect the wetting, rheological and consolidation of
dam materials. The results show that the dam deformation is in good agreement with the monitoring data. The maximum
settlement of the dam is 3.27 m after impoundment, the maximum upstream horizontal displacement is 1.17 m, and the
maximum wetting settlement of upstream rockfill is 0.48 m. The wetting deformation and reservoir water pressure exert a
certain dragging effect on the top of the dam, which directly leads to the crest cracks. The cracks at the top of the dam occur for
the first time after full storage, 4.75 m away from the axis of the dam, and 1.75 m-deep cracks extend within one month (in the
filling at dam top without extending to the core wall). The cracks on the top of the dam have not propagated substantially during
10 years of dam operation. The simulated results are close to the measured values.
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Fig. 3 Typical section and monitoring points of Pubugou earth core

rockfill dam (ECRD)
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Fig.4 Settlement process curves of typical monitoring points
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Fig. 5 Curves of horizontal displacement at typical monitoring

points
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Table 1 Parameters of E-v  of construction materials
HkL Rs K n G F D Ke 0/(°) Ap/(°) c/kPa  pl(grem?) Kk(m-s?)
W EHA 0578 1068 052 0.390  0.06 5 1923 54 10 0 2300 1X1073
TR EHESA 0578 1068 052 0390 0.06 5 1923 54 10 0 2300 1X1073
TR 0.680 707 0.50  0.381  0.06 5 1230 51 10 0 2200 1X1073
TUfEEE 0680 700  0.52  0.320 0.06 5 1400 54 10 0 2300 1X1073
OEHBEREL 0552 677 042 0394 0.01 8 1108 35 0 1.2 2300 7X10°%
2 0.520 1045 052 0402  0.08 7 2089 50 6 0 2200 3X10*
SuERL 0.520 949  0.54  0.407  0.08 7 1818 48 6 0 2200 8X107°
it 0.860 200 0.70  0.380  0.02 2 550 15 0 5 2000 7X10°%
B iz 0.640 780 042 0320 0.08 7 1500 48 6 0 1470 5%X10*
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Table 2 Rheological parameters of construction materials

Wl w10° B/10° €10° D107 my m,

AR 1337 0.292 0.617 2.423
THHEAR 1.334 0229 0.557 1.933
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A1k
Tl E  1.234
OIEBHEREL 0.617
HEE 1.440
SPEREL 1.440 0356 0.613 2.206 0.721
BER)E 1.241 0434 0.712 2.674 0.848 0.455 0.542
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