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Study on dynamic response analysis method of soils

LI Hong-ru, HU Zai-qiang,CHEN Cun-li, XIE Ding-yi

(Water Resources and Hydraulic Power Institute of Xi’an Uuniversity of Technology .Xi’an,Shaanxi 710048 ,China)

Abstract: [Objective) This study compared the dynamic response analysis method of soils,and pointed
out the direction of the research development. [Method] The governing equation on the basis of transient
dynamic theory was established,by drawing into it the effective stress and physical states dynamic constitu-
tive relationship and coupling the dynamic response and dynamic consolidation, static stress and dynamic
stress,pore water pressure generation, pore water pressure diffusion, dissipation with each other so as to
simulate the true process of stress-strain response of soil mass. The physical states,pore water and equiva-
lent viscidity elasticity constitutive relationship ansysing pore water pressure and remainder distortion
characteristic difference were compared. [Result] Dynamic response analysis method of soils based on pore
water model reflected average process,not representing actual speciality of soils at any time, but analysis
method of the transient dynamic response showed pore water pressure transient wave,representing soils ac-
tual speciality. [Conclusion] The dynamic response analysis method,on the basis of dynamic consolidation
and transient dynamic theory,coupling with the dynamic response and dynamic consolidation, true imaging
soils actual speciality,has a bright prospect for development.
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Table 1 Nanshui constitutive calculation parameter
BB R . . e
(X10 % em+ s 1) RREE/ BRI (R, % 1 (o) /kPa WEES S (/) RIER (k) /KkPa
e (X10° kg * m™ 1) o S . Angle of Origination
Permeability . Breakage ratio Cohesion . | fricti
coefficient Natural density internal friction modulus
4.62 1.75 0.814 3 30 354
BUHBERE k) /KPR R ) o A SR ) I WA (S, /%
Rebound Origination %P{A(‘M) Strain M;R%U\G?d) Saturation
modulus modulus power ower parameter train power degree
657 0.722 0. 38 0.002 0. 47 0.962
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Table 2 Physical states constitutive calculation

YIBBRDRE S B

o g DEBRRESE WEEBER (00 BT (Pad TS (gl
ysical states constitutive state parameter Angle of Begin shear Hyp()—shear
Asz /\le /\sz Atgk internal friction expand angle expand angle
0.002 0.000 9 0.001 8 0. 004 35 31.5 8
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Table 3 Equivalent viscoelastic constitutive calculation parameter

Fig ZH(K) TR BLE Q)

DRI

Modulus Max damp pijjij?jf’tfi:t)io [%%%r(n[;le)r Strain calculation parameter
parameter ratio T o I8 2 3 Cy s
1 300 25.0 0.48 6.0 0.002 0.75 0.4 1.1 1.0
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Remains pore water pressure contour map of pore water model (a) and physical states constitutive (b) at 6 s
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Transient pore water pressure contour map of physical states constitutive at 6 s (a) and 8 s (b)
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