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An Ambient Pore Pressure and Rigidity Index from Early Part of
Piezocone Dissipation Test

721 9 A Kim, Young-Sang

Abstract

This paper describes a systematic way of simultaneously identifying the ambient pore pressure and the rigidity index
(=Gf/sy) of soil by applying an optimization technique to the early part of piezocone dissipation test result. An analytical
solution developed by Randolph & Wroth(1979) was implemented in normalized form to express the build-up and
dissipation of excess pore pressures around a piezocone as a function of the rigidity index. An ambient pore pressure
and optimal rigidity index were determined by minimizing the differences between theoretical and measured excess pore
pressure curves using optimization technique. The effectiveness of the proposed back-analysis method was examined
against the well-documented performance of piezocone dissipation tests(Tanaka & Sakagami, 1989), from the viewpoints
of proper determination of selected target parameters and saving of test duration. It is shown that the proposed
back-analysis method can evaluate properly the ambient pore pressure and the rigidity index by using only the early
phase of the dissipation test data. Also, it is shown that the proposed back-analysis method permits the horizontal
coefficient of consolidation to be identified rationally. Consideration for strain level of back-analyzed rigidity index shows

that it corresponds to at least intermediate to large strain level.
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Read measured piezocone dissipation data
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|

v

Calculate measured excess pore pressure
ratio, U and trial elapsed time t3, with
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Calculate theoretical excess
pore pressure ratio, Ur(Eqn. 7)

Corresponding to T

>y

y rial time factor, Ty,

Time factor, T

Calculate time factor, T
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Calculate Objective function value
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Update parameters
with BFGS optimization
technique
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and optimized coefficient of consolidation Cy op:
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A}

M lo

2 HojM= g4 7E 3 49 FAEAT
BE Tl dal =stA} e A 20037k
o 3 ohy 2} B¢ (deep penetration) EAE 4
AR oz HAS= 7IHoR dA, Sl A|uhE3t
A 5ol A| AgEo] 2 HPE7 = (Strain Path Method;
Baligh & Levadoux, 1980, 1986)-2 Boston Blue Clay 2]
A 5009 Gt WA 27| AT
& AT DTS BEAIGO RN o] B|7E AA]
ek whebA, o] At ol FARE AAA+E 7H
2 Foll diste] 23tsln] Ak oz o]ejgho] FH4go]
27 & Aol 488 A FE +BUEA
7t B B7E HER ARG Fostojof St jHH
Teh & Houlsby (1991)= ¥FEF 2R M= A6k
A Glsooll Wt 27] HEES =Sl g2t
A 2 ookt A&4E AT E E TS vHS
Holx o5 7fAst7] flste] Awistd ©Ag-ebdad
THAUAE o838l AdATE EHS= +AHE Al
A T =cy - t/(f - VI E ALsHAch 22 2
= ARARE A AEle ata glon wat

R

168 8=XSaE=2d H182 Hl2E

v

A dLAG 49 Gl EHHE TR E= A
A9 Ao gEidat & 4 Qi

EH M= AtE Fajaror ol A+
o FARSE 3 F= AT YA MEEFES o
noaN AaME FYA o AP ETEl vt
- FEE #3stqich 18 72 1HiEolA A
AlE seismic-Z A AT A AS Gt vlu=A
SRE 5,0 BA 225 YJHE B A RE o] &3t
FRF AGAI A A S v GG, - AFHFE
o ¥ XY BAE FAISHL ITHIE AR, 1995). 3
3o AR &G AR 4002 18 T(2)0A] 2o
A Hiel o] M dAe Goot vulATdFE s,
Ato]e] M3 HEA S Bot Lojzl ge g, viujs
AG =] FaS nafsr] g HEEof W M
Al eRhe] ¥is} gk 1183 Gos seismic-E2 O R
B dojd grog 10° 22 WP st
2 [j=4002 2= 18 7(b)2] G/Go=1.02 2| ZofA &
Rl gro= Azysk 4= 9t dsfjd H AR50 HY
EFEE vjasty] st vAE AE Holx s
G/G, - yBANA U7}A] T2 HEEFol| - 0.0001%,
0.01%, 0.1%, 1% - th3t G/G, 3+ AHstn 78R4
£ Aitste] & 40 Aelsiich

theket MY EFLFolA ALE A et Hai4 o
A doizl HA A FE vwsty, Ja4d FAEA
= HH(268~276)= G, 67-69% ol HPESF
22 0.01%~0.1% (0.05% A E) HY2 27HHPE 52
o]l Ae2 HrtE Yt o2t it Ho2E 9
g gt A 2R Al ko] FUE= ohekdt
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E 4. CIS3 HHELF0| MO ZYRIeot FallME 24X bl

Eg%dl\__’é G/Go G’ |R:G/Su lR,apt
0.000001 1 400s, 400
0.0001 0.86 344s, 344
268~276
0.001 0.55 220s, 220
0.01 0.14 565y 56
* Go=400s,& HE3I0 LA &
MBESES BEHOZ 28 & UES Gl AR

g 71L& F3A3 7|2 HAFAE (Robertson & Campanella,

3; Roy ‘5, 1982; Schnaid 5, 1997; Danziger 5, 1997)
of ool Byt Aoz wekwh

A= 2 AolA Agke gaidrEe #5d =
Sorel ANHHQl 24MEE FPY B BEY 4 9E
HozE FHANe FRE FYASE AT,
3P SUAY A 20 AT S
% = A2 A -
ot l g sl —‘M‘ﬁg o83t 2H F AT &
B} paot ARdue] 2oz F4AS AUe
271 ARAE glo] Al Uk JUASE
A 4 Aotd A7 B oA 283 Y AeR
T ol gJat =4 gl AR Zo] a7
=lop

& : Ve

6. d E

B AToME AN HEFORA 0% 4
AETH Y FeRE £ANY AE vhoz @3
o IS AY HA FHYNSE A3 & % )
L 7ol AlQtEgich, 3, o) vhgom $9grY
% Ato] ool on] AA EAlo] Agsle] 1 Bl
42 AZHGE B 478 Bol] dojul 9 BES
Hejsta theat 2k

(1) ASTE AL 50%8] 27] 2ARRTS )
Fo.2 HAZE BEEolof s BYANS] BY7H
IS oS Y ELHOE &Y 4 9o
o ol ¢hE WYF OB RISl EAfehs
Aure] FPNFEY A% Foho dFEsh

) AIHE Ao RE ATHY 278w
2 FRUTELY FAl HH ZAAS kg o

T 4 itk AhAE FEAY BB

Jl}lt

El%it}
BTt 27 Mxlfg B0
28 +PLDASE AW GXY FYYFAA
%401;5_] Ao} vl wE uf, A3} S(unloading stage)
el guzspol] ®e} ske gro R Aute]
oS THY vl HEE oSo] o] Tl
£ g 4 Ygieh

€))
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