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Abstract: High arch dam toe area is the focus of reinforcement design. In order to study its anchorage, anchorage
mechanism of high arch dam toe, based on the deformation reinforcement theory, is farther illuminated. In this
mechanism, the unbalance force of a load case is the corresponding minimal reinforcement for stability and
unbalanced force direction is the optimal design of anchorage direction. Combined with this idea, the method of
unbalanced force calculation and normal condition of anchorage of high arch dam toe area are presented. The
mechanism is applied to numerical analysis of anchorage of Baihetan high arch dam toe, and the minimum
reinforcement force and the optimal design of anchorage direction are obtained. The reasons of unbalanced force
distribution law are analyzed. At the same time, geomechanical model experimental research, under large-scale
(250 © 1), is carried out. From loading to failure, the displacement, strain and crack of high arch dam toe are
monitored and analyzed; failure relationship between dam toe area and loading process is obtained. The
experimental results and the numerical ones consistently show that left bank dam toe area of Baihetan arch dam is
more vulnerable than the right ones. The research validates that deformation reinforcement theory provides
scientific theoretical basis and practical analyzing method for anchorage of high arch dam toe.
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Fig.1 Sketch of computation of dam toe’s unbalanced forces
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Fig.2 Numerical mesh model of Baihetan arch dam
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Table 1  Physico-mechanical parameters of rock masses!'”’
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Table 2 Physico-mechanical parameters of main geological
[19]

strictures
f;fg?f, GRS AR RGP *I’“E “W}ﬁ
f ¢'/MPa

Fiy 0.40 1.00 0.45 0.10
Fie 0.40 1.00 0.45 0.10
Fy; 0.60 1.50 0.45 0.10
Fig 0.10 1.00 0.40 0.05
flog 0.05 1.20 0.43 0.08
Cs-4 0.20 0.25 0.38 0.07
Cs 0.10 0.25 0.45 0.10
Cy 0.20 0.15 0.25 0.02
LS3318 0.20 0.10 0.38 0.07
LS33; 0.10 0.10 0.65 0.15
LS337 0.20 0.25 0.38 0.07

I AL

2 /(kNe+m~) /GPa f ¢/MPa
I 28.5 25.0 021~0.22 1.50~1.60 2.0~22
11 28.0 18.0 0.22~0.24 1.20~140 13~15
1II 27.5 13.0 0.24~0.26 1.00~1.20 0.8~1.0
v 25.0 4.0 0.30~0.32 0.70~0.80 0.5~0.6
v 22.0 0.5 0.34~0.36  0.35~0.45 0.2~0.3
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Fig.3 Distribution map of measurement and Monitoring

equipments of Baihetan high arch dam toe(unit: m)
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Table 3 Unbalanced forces of left and right dam toes on different elevation intervals

L Fi
iR /m
Fy/kN Fy/kN F./kN & )1/kN Fy/kN F,/kN F./kN 5 J1/kN
834~800 —4780 2120 —2060 5670 810 630 —370 1140
800~760 —102 930 52 480 —29 180 119 370 9190 35720 —45010 58310
760~720 —64 460 74750 —51430 113 670 670 1730 —1610 2460
720~680 —222 140 166 990 —341 800 446 140 100 40 —50 110
680~640 —156 320 118 500 —216 010 307 680 70 30 —50 90
640~610 —795 400 354 870 —1324 280 1589 750 1260 910 —3830 4150
610~580 —233 190 271 260 —375 580 526120 170 260 —340 470
580~545 —632610 243270 —1186 720 1371260 450 630 —570 990
Ji s —2211 830 1284 240 —3 527 060 4 479 660 12 720 39950 —51830 67720
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Fig.5 Relationship curves of displacement vs. overload

multiple of dam abutment
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Fig.6 Failure photos of monitoring area during overload
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