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Study of dynamic characteristics of dam foundation on deep riverbed
overburden with soft soil layer

YU Ting, SHAO Lei
(PowerChina Chengdu Engineering Corporation Limited, Chengdu, Sichuan 610072, China)

Abstract: The construction of dam on the 500 m-level thick overburden with soft soil layer in a strong earthquake zone is beyond the
control scope of the current design specification. Through the sensitivity analysis on indicators such as overburden thickness, peak of
input seismic wave and thickness of soft soil layer, the main characteristic of the seismic response of deep overburden and the
distribution regularity of foundation surface acceleration amplification factor of the dam foundation are studied. According to the
research, the overburden thickness, input acceleration peak and soft soil thickness are positively correlated with the attenuation of the
amplification factor of the foundation surface. When the peak acceleration of the input seismic wave is 0.5g, the earthquake responses
in the 500-level ultra-thick overburden layer with weak soil layer are mainly attenuated, and the magnification factor of the
foundation surface is less than 1. The basic law of the acceleration magnification of the overburden layer is first attenuation and then
amplification with the elevation change. When there is a weak soil layer, the secondary attenuation of dynamic response will occur in
the soil layer due to its filtering and seismic isolation effects. Based on the above analysis, an acceleration amplification factor
distribution model of the attenuation of the overburden layer’s lower part, the secondary decay of weak soil in the central area, and
amplification of the top area are further proposed. A table of recommended values of overburden acceleration magnification factor is
compiled. The research results can be used as a reference for future engineering design of dam foundation on deep bed overburden
with soft soil layer.
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X6 BREBMAMGHEIMENE (H=50m, =30 m)

Table 6 Recommended values of overburden magnification distribution (# =50 m, ;=30 m)

h2=0 m h2=0.05H(2.5 m) h2=0.15H(7.5 m) h2=0.25H(12.5 m)

A az as as A az as as A az as as A az as as
0.10g - - 1.62 0.10g - - - 0.10g - - - 0.10g - - -
0.15¢g - - 1.58 0.15¢ - - - 0.15¢ - - - 0.15¢ - - -
0.20g - - 1.51 0.20g - - - 0.20g - - - 0.20g - - -
025¢ - - 1.28 0.25g - - - 0.25g - - - 0.25g - - -
0.30g - - 1.20 0.30g - - - 0.30g - - - 0.30g - - -
035¢ - - 1.11 0.35g - - - 0.35¢ - - - 0.35¢ - - -
0.40g - - 0.94 0.40g - - - 0.40g - - - 0.40g - - -
045¢ - - 0.86 0.45g - - - 0.45g - - - 0.45g - - -
0.50g - 0.84 0.50g - - - 0.50g - - - 0.50g - - -

T A R R g fZ

R BHREBAMEESAEVE (H =100 m, h =60 m)

Table 7 Recommended values of overburden magnification distribution (H =100 m, /; =60 m)

h2=0 m h2=0.05H(5.0 m) h2=0.15H(15 m) h2=0.25H(25 m)

A a2 as as A a2 as as A az as as A a2 as as
0.10g - - 1.56 0.10g 1.39 1.38 1.42 0.10g 1.35 1.29 1.31 0.10g 1.33 1.22 1.23
0.15g - - 1.47 0.15g 1.28 1.28 1.33 0.15g 1.19 1.08 1.24 0.15g 1.16 1.09 1.13
0.20g - - 1.43 0.20g 1.16 1.13 1.15 0.20g 1.13 0.97 1.03 0.20g 1.02 0.95 0.95
0.25g - - 1.21 0.25g 0.98 0.96 1.03 0.25g 0.92 0.86 0.95 0.25g 0.87 0.81 0.88
0.30g - - 1.10 0.30g 0.92 0.89 0.97 0.30g 0.90 0.80 0.91 0.30g 0.85 0.71 0.85
0.35g - - 0.99 0.35g 0.87 0.83 0.90 0.35g 0.86 0.72 0.86 0.35g 0.82 0.67 0.81
0.40g - - 0.93 0.40g 0.81 0.77 0.84 0.40g 0.8 0.69 0.81 0.40g 0.79 0.62 0.76
0.45g - - 0.88 0.45g 0.80 0.74 0.79 0.45g 0.78 0.63 0.78 0.45g 0.76 0.56 0.74
0.50g - - 0.82 0.50g 0.76 0.72 0.76 0.50g 0.76 0.61 0.73 0.50g 0.73 0.51 0.69

X8 BEHEEHAHEHESMENE (H =200 m, 7 =120 m)
Table 8 Recommended values of overburden magnification distribution (4 =200 m, /; =120 m)
h2=0H(0 m) 72=0.05H(10 m) h2=0.15H(30 m) h2=0.25H(50 m)

A az as as A az as as A az as as A az as as
0.10g - - 1.42 0.10g 1.23 1.19 1.26 0.10g 1.16 1.09 1.11 0.10g 1.06 1.03 0.98
0.15g - - 1.35 0.15g 1.11 1.06 1.17 0.15g 1.02 1.03 1.06 0.15g 0.99 0.96 0.94
0.20g - - 1.30 0.20g 1.01 0.98 1.05 0.20g 0.96 0.93 0.95 0.20g 0.95 0.88 0.88
0.25g - - 1.12 0.25g 0.95 0.89 0.96 0.25g 0.91 0.85 0.80 0.25g 0.90 0.79 0.82
0.30g - - 0.97 0.30g 0.88 0.85 0.89 0.30g 0.82 0.78 0.83 0.30g 0.81 0.74 0.79
0.35g - - 0.92 0.35g 0.85 0.79 0.82 0.35g 0.79 0.70 0.76 0.35g 0.77 0.68 0.72
0.40g - - 0.86 0.40g 0.81 0.75 0.78 0.40g 0.77 0.68 0.71 0.40g 0.73 0.63 0.68
0.45g - - 0.82 0.45g 0.78 0.71 0.75 0.45g 0.74 0.63 0.68 0.45g 0.66 0.59 0.63

0.50g

- - 0.77 0.50g 0.75 0.68 0.71 0.50g 0.71 0.59 0.65 0.50g 0.64 0.55 0.59
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K9 BEHREBAEESMEVE (H =300 m, h; =180 m)
Table 9 Recommended values of overburden magnification distribution (H =300 m, /; =180 m)
h2=0H(0 m) 72=0.05H(15 m) h2=0.15H(45 m) h2=0.25H(75 m)

A a as as A a as as A a as as A az as as
0.10g - - 1.33 0.10g 1.12 1.06 1.08 0.10g 1.08 1.01 1.05 0.10g 1.01 0.97 0.97
0.15¢ - - 1.28 0.15¢g 1.04 0.98 1.03 0.15¢g 1.00 0.97 0.99 0.15¢g 0.97 0.91 0.91
0.20g - - 1.21 0.20g 0.98 0.92 0.97 0.20g 0.95 0.89 0.92 0.20g 0.93 0.84 0.84
0.25g - - 1.05 0.25g 0.92 0.86 0.90 0.25g 0.90 0.80 0.86 0.25¢g 0.86 0.77 0.79
0.30g - - 0.93 0.30g 0.87 0.78 0.85 0.30g 0.82 0.75 0.80 0.30g 0.80 0.71 0.75
0.35¢g - - 0.86 0.35g 0.84 0.76 0.79 0.35g 0.78 0.69 0.73 0.35¢g 0.75 0.66 0.69
0.40g - - 0.79 0.40g 0.79 0.72 0.73 0.40g 0.75 0.64 0.69 0.40g 0.72 0.59 0.65
0.45¢ - - 0.76 0.45¢ 0.75 0.66 0.69 0.45¢ 0.72 0.61 0.65 0.45¢ 0.64 0.56 0.61
0.50g - - 0.71 0.50g 0.72 0.63 0.66 0.50g 0.69 0.57 0.62 0.50g 0.62 0.53 0.57

K10 BHREBRAREHESAEVE (H =400 m, h; =240 m)
Table 10 Recommended values of overburden magnification distribution (H =400 m, /1; =240 m)
72 =0H(0 m) 72=0.05H(20 m) 72=0.15H(60 m) 72=0.25H(100 m)

A a as as A a as as A a as as A az as as
0.10g - - 1.16 0.10g 1.03 0.93 0.98 0.10g 0.97 0.87 0.93 0.10g 0.94 0.83 0.89
0.15¢g - - 1.11 0.15¢g 0.99 0.89 0.93 0.15¢g 0.94 0.81 0.91 0.15¢g 0.91 0.76 0.83
0.20g - - 0.96 0.20g 0.96 0.86 0.86 0.20g 0.88 0.76 0.85 0.20g 0.86 0.71 0.78
0.25g - - 0.88 0.25g 0.91 0.81 0.82 0.25g 0.84 0.70 0.78 0.25g 0.81 0.64 0.72
0.30g - - 0.84 0.30g 0.86 0.77 0.77 0.30g 0.79 0.63 0.72 0.30g 0.76 0.58 0.66
0.35¢g - - 0.78 0.35¢g 0.82 0.70 0.73 0.35¢g 0.77 0.60 0.67 0.35g 0.72 0.53 0.61
0.40g - - 0.73 0.40g 0.77 0.66 0.68 0.40g 0.72 0.56 0.62 0.40g 0.68 0.49 0.56
0.45¢ - - 0.69 0.45¢ 0.73 0.63 0.64 0.45¢ 0.68 0.52 0.57 0.45¢ 0.62 0.45 0.53
0.50g - - 0.64 0.50g 0.69 0.59 0.61 0.50g 0.64 0.49 0.54 0.50g 0.59 0.42 0.50

K11 BEEBAEHESAEVE (H=500 m, #;=300 m)
Table 11 Recommended values of overburden magnification distribution (H =500 m, /1; =300 m)
72 =0H(0 m) 72=0.05H(25 m) 72=0.15H(75 m) 72=0.25H(125 m)

A a as as A a as as A a as as A a as as
0.10g - - 1.10 0.10g 0.94 0.85 0.93 0.10g 0.89 0.79 0.85 0.10g 0.85 0.72 0.80
0.15¢g - - 1.05 0.15¢g 0.91 0.82 0.89 0.15¢ 0.85 0.76 0.82 0.15¢g 0.82 0.69 0.73
0.20g - - 0.91 0.20g 0.87 0.78 0.84 0.20g 0.82 0.72 0.79 0.20g 0.79 0.66 0.71
0.25¢g - - 0.83 0.25¢g 0.84 0.75 0.81 0.25g 0.79 0.68 0.75 0.25g 0.77 0.62 0.67
0.30g - - 0.77 0.30g 0.80 0.71 0.76 0.30g 0.76 0.63 0.71 0.30g 0.72 0.57 0.62
0.35¢ - - 0.72 0.35¢g 0.76 0.68 0.71 0.35¢ 0.71 0.57 0.64 0.35¢g 0.67 0.53 0.58
0.40g - - 0.68 0.40g 0.73 0.65 0.66 0.40g 0.69 0.53 0.59 0.40g 0.64 0.49 0.54
0.45g - - 0.64 0.45g 0.70 0.61 0.63 0.45g 0.66 0.50 0.54 0.45g 0.60 0.44 0.49
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