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Abstract: Changheba core wall rockfill dam 240 m in height is located on thick alluvium deposit. A grouting gallery is arranged at
the top of the underground cut-off wall to connect the foundation diaphragm with the impervious dam core. This kind of gallery is
subject to complicated loads, and some galleries have already been cracked and leaked in actual similar projects. Based on the
sub-model method, three-dimensional nonlinear finite element analysis is performed to study the stress and deformation behaviors
of the foundation gallery and cut-off wall. The thin-layer element is used to simulate the contact surfaces. The filling materials of
this dam and alluvium deposit are simulated by means of the Duncan hyperbola E-u constitutive model. Meanwhile the actual dam
construction process and reservoir impounding process are considered as well. The results demonstrate that the longitudinal stress
of the gallery is quite high for the lack of transverse joint along the riverbed sections and the stress extremum appears on the
one-fourth section at both sides. The high transverse tensile stress will cause longitudinal cracks at the bottom of gallery. The
structural joints between the galleries in riverbed and abutments have complex relative deformations in three directions and as a
result, it's difficult to design the joint seal. Therefore the structural style of the gallery should be improved and some engineering
measures need to be adopted to ensure the safety of the seepage control system of the dam.
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Fig. 1 Structural diagrams of dam
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Table 1 Material parameters of £ - 4 model

. E (20 5 =T S e cE =
i H ¥%% ﬁﬁ% o,/ A/ oA° Ry K n G F D
/(grem ) /(g'em ) ) c/kPa
HEA R 218 134 513 8 393 1951 075 1155 026 028 0.09 54
RUER 1 204 137 469 59 373 129 071 705 024 025 0.10 5.6
RUERL 2 218 139 485 74 382 173 073 1078 023 030 0.105 5.06
DESELGZIN) (1597 m FFELAT) 222 219 — — 311 12 087 646 040 040 0.04 2
DBERICEE) (1597 m mifERA ) 2194 218 — — 239 50 086 473 032 043 006 14
BURY % 2243 132 514 88  39.0 1905 0.75 1218 027 030 0.0 59
= B IR 1.55 — — — 230 39 088 110 046 046 0.18 1
WL (FBE) BRfe 223 142 457 67 374 37 088 1133 031 023 0075 52
WL BB (HO 5 (8 ik fie — 131 469 65 388 30 077 1075 033 029 0.024 44
WS (PO 0 (F) #ife — 145  48.0 7 40.0 30 080 1100 034 033 001 4
UKL S e X — 140 — — 380 5 078 1500 023 034 001 5
*2 BEMERETITESH
Table 2 Parameters for contact elements
HH ol(°) c/kPa Ry K n K,/(MPa'm ")
Bivahi 558 0 R At e ) 11 10.5 0.89 757 0.8 300
REE 5 v R Ak T 15 1 0.80 2000 0.50 300
B2 BRI FL T 41 0 0.84 2500 0.76 400
UKL iR 55 WA SR 4% 15 100 0.90 900 0.50 100
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Table 3 Maximum deformation and stress of foundation gallery
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Table 4 Maximum deformation and stress of typical gallery profiles
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Table 5 Maximum relative deformation of structural joints

between galleries in riverbed and abutments cm
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Table 6 Maximum deformation and stress of main cut-off wall
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Fig. 9 Deformation of central profile of main cut-off wall
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Fig. 10 Stress of central profile of main cut-off wall

Fig. 11 Modified connector type of gallery and cutoff wall
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