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ABSTRACT

The modeling of uplift pressure within dam, on the foundation on which it was constructed, and on the interface
between the dam and foundation is a critical aspect in the analysis of concrete gravity dams, i.e. crack stability in
concrete dams can correctly be predicted when uplift pressures are accurately modelled. Current models consider a
uniform uplift distribution, but recent experimental results show that it varies along the crack faces and the
procedures for modeling uplift pressures are well established for the traditional hand-calculation methods, but this

is not the case for finite element (FE) analysis.

In large structures, such as dams, because of smaller size of the fracture process zone with respect to the
structure size, limited errors should occur under the assumptions of linear elastic fracture mechanics (LEFM). In
this paper, the fracture behaviour of concrete gravity dams mainly subjected to uplift pressure at the crack face
was studied. Triangular type, trapezoidal type and parabolic type distribution of the uplift pressure including
uniform type were considered in case of evaluating stress intensity factor by surface integral method. The effects
of body forces, overtopping pressures are also considered and a parametric study of gravity dams under the

assumption of LEFM is performed.
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Fig. 1 Contours and domain of surface integral
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Fig. 2 Uplift pressure distribution proposed in

Ref.[7]
Table 1 Uplift pressure distribution type (A-type)
Al - type A2 - type A3 - type A4 - type AD - type
Uniform Parabolic Trapezoidal Parabolic Triangular

RN

Y

F24 22| Holl S5t YRL0| SHTA0N DIFI= 2

k=13
oo

843



Table 2 Uplift pressure distribution type (B-type)

B2 - type
Parabolic

BB_ - type

Trapezoidal
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Fig. 5 Finite element mesh & boundary condition

Table 3 Material property

E, (MPa) 20,700 20,700 20,700
E; (MPa) 27,600 20,700 16,560
E | E; 0.75 1.00 1.25
Vi, Ve 02 0.2 0.2
7. (KN/m') 236 236 23.6
7, (N/m) 189 189 189

Table 4 Load combination
COMB SW FR oT UpP

Cl 0] (6]

Cc2 0 0 0

C3 O O O (A-Type)
C4 0 0 O (B-Type)
C5 O 0] 0] O (A-Type)
C6 0 0 0 O (B-Type)
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Fig. 9 Normalized stress intensity factors versus
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C2, C5 and C6 and normalized crack length
a = 0.20
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Fig. 15 Normalized stress intensity factors versus
normalized water level for load combination
C2, C5 and C6 and normalized crack length
a = 0.40
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