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Study on rock physical interpretation of geophysical data for geotechnical applications (Part V)
- Rock physics modeling of the compressive strength-seismic velocity relation of sedimentary
rocks -

TAKAHASHI Toru' and TANAKA Soichi'

'Fukada Geological Institute

HE . LARTESH T, AAOME, FROEMMBELHET D 2 EBLERGEANZ . 22
T, AWFETIE, HERPSIZOWT, ZOEMRE 4R EENOHEET 2 Z L2, 7y
I T4y AET LD TN EIT o7z, ENOHERTE XI5, a7 OBNRBRTHR LN
BT RHER LORBIC L B S s L SN =R CE O ERBEDOT — 4 O TH
T O E RS Uiz, [EMETRE & MR L O R & fIRRIZBE 425 2 >0
AEEET NV EMAEDE D Z LT D, JEHERE & IR & OREET ML, %
DET N 2 FEOHRDET — 2 M LR, SIEBREFZUNT — 2B L —H,L. Zo
TEMG, vyl T4 Uy AETIVERMTAZEICLY, BIEREED L AFENICE A DL
MEE AT T2 ERNRETH D Z b oT.

X—U—K:uvr 74Tyl A, WHEEE, WENGEE, EERE, s

Abstract: Estimating strength, especially compressive strength of rocks is one of major problems in many
civil engineering applications. We have thus studied a rock physics model for estimating the compressive
strength of sedimentary rocks from seismic velocity. Effective medium models are applied to the ultrasonic
P-wave velocity in the laboratory and S-wave logging velocity with confined compressive strength
measured in the tri-axial compression test, which are obtained for sedimentary rocks in Japan. The confined
compressive strength — seismic velocity relation is modeled by combining two effective medium models for
the confined compressive strength vs. porosity and seismic velocity vs. porosity. Applications of the model
to two sets of actual measured data show good agreements between predicted and measured data, indicating
that the compressive strength can be rationally predicted from seismic velocity using a rock physics model.
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