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Effect of Artificial Short Slit on RCC Dam Overwintering Face Stress in
Severe Cold Area
SI Zheng, HUANG Lingzhi, SONG Zhiqiang, TIAN Zhibin
(Faculty of Water Resources and Hydroelectric Engineering, Xi’ an University of Technology,Xi’ an 710048 , China)

Abstract; In severe cold area, horizontal crack easily appears in upstream and downstream of RCC dam
overwintering face. Artificial short slit at the downstream side can be set on the overwintering face, and
simulated with contact element in considering the tangential friction forces and extended Lagrange multi-
plier method as normal contact coordination conditions. The effect of stress release is calculated and ana-
lyzed with 3D finite element program. The results show that setting artificial slit has a little effect upon the
temperature stress of the dam axis and flow direction, but on the vertical direction of overwintering face,
the maximum of temperature stress is dramatically reduced, the effect of stress release is remarkable. On
the other hand, the vertical temperature stress of central overwintering face has increased, but not still
exceeded the tensile strength of roller compacted concrete. Therefore, in severe cold area, setting artifi-
cial short slit in the upstream and downstream of RCC dam overwintering face with water stop in the joint
and channel steal at end of the joint can satisfy the stability, and effectively avoid the disordered crack
appeared on the upstream and downstream of RCC dam overwintering face.
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Fig.1 Schematic diagram of artificial short slit
on overwintering face
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Tab.1 Annual average temperature of dam site

o LA/ (C)

1 A 2 A 3H 4 A 5H 6 H 7H 8 H 9H 107 11 H 12 A AR
% H -20.6 -17.6 -6.7 7.2 14.9 20.3 22.0 20.0 13.7 5.1 -6.8 -17.5 4.6
A -19.8 -19.0 -12.5 3.5 12.9 18.8 21.8 21.1 15.7 8.2 -1.8 -15.0 2.8
H] -20.4 -17.7 -7.6 8.0 14.9 20.6 22.4 20.8 14.1 5.3 -6.6 -17.4 3.0
TH) -21.5 -15.8 -0.5 10.0 16.8 21.5 21.7 18.3 11.2 2.2 -12.0 -19.9 2.9
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Fig.2 Whole calculating model and coordinate system
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Fig.3 Finite element mesh of dam and material partition
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Tab.2 Thermology and mechanical property parameter of the concrete of dam body and the bedrock
ey SRR wusss amrn PO gmmmemmt | WSEEREG
(kJ/(mhC)) (m®/h) (mﬁﬂn(m%%» (kN/m*) T, FikX/(C) E F3K50/MPa
R5,200W10F300 10. 105 0.005 8.6 67.0 24.37 22.477/(1.15+7) 0.167 30 5007/(5.08 +7)
R5,200W10F100 10. 105 0.005 8.6 67.0 24.37 22.477/(1.15+7) 0.167 30 5007/(5.08 +7)
Ri50150W4F50 10.223 0.005 8.6 67.0 24.10 15.967/(1.15+7) 0.167 30 3007/(4.08 +7)
R180150W6F200 10.223 0.005 8.6 67.0 24.10 20.227/(1.15+7) 0.167 30 3007/(4.08 +71)
R180200W4F50 10. 105 0.005 8.6 67.0 24.37 16.367/(1.15+7) 0.167 30 5007/(5.08 +7)
R90200W8F100 9.820 0.004 6 8.6 67.0 24.20 30.187/(1.15+7) 0.167 34 5007/(10.2 +71)
s 6.87 0.003 19 7.0 67.0 26. 66 0 0.20 20 300
®3OMKIREE LR RHES S
Tab.3 Creep characteristic parameters of dam concrete
TREE L A, B, C, D, A, B, C, D,
R, 150W4F50 R4, 150 W6 200 4.56 100 0.31 0.5 0 100 0.33 0.1
R 200WIOF300 g 200W4E50, = 100 0.5 0.5 0 99.84  0.45  0.075
R 5, 200W10F100
R4,200W8F100 5.94 54. 60 0.45 0.3 13.42 22.81 0.45 0.005
# 4 XPS SRR R
Tab.4 Material characteristics of XPS plastic extrusion plate
e SHER/(KJ/(mhC))  BEHZAS/ (m*/h) 25/ (kKN/m’) et/ (k17 (kgC))
XPS B ¥4 (5 em) 0.100 8 0.002 1 0.24 2.0
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Fig.4 Thermal stress envelope curve of case 1
on elevation of 645.0 m ( Unit; MPa)
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