KBS Spning Banfenence 2002 / Karch 27/~22, 2002 / Seoul / Konea

o= AMAEE 0|28 WAZIa LU ZAXIFo Ay
Identification of ambient pore pressure and rigidity index from piezocone
dissipation test

A94"Y Kim, Young-Sang

D HAard e E2 449 74, Manager, Civil Engineering Team, Hyundai Development Company

JMKR(SYNOPSIS) : This paper describes a systematic way of simultaneously identifying the ambient
pore pressure and the rigidity index (=G/sy) of soil by applying an optimization technique to the
piezocone dissipation test result. An ambient pore pressure and optimal rigidity index were
determined by minimizing the differences between theoretical excess pore pressures developed by
Randolph & Wroth(1979) and measured excess pore pressures from piezocone 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
with the optimized rigidity index and ambient pore pressure the proposed back-analysis method

permits the horizontal coefficient of consolidation to be identified rationally.
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1. M8

o2& AP ozRe Aute FAEA G F437] e AN F&E A5G e
Agre]l AAg ZAAASF7E 879 a8y, ddRtte] ¢4E A FolAU AFHA A oo
94t EAY A ALY ol FrAHQA BFAFTFSE EATA Hol HPFFEL AL
DAFFTEY oz detud, golzE 4 A ojF FAE BE AN /e A €Ed
(Baligh & Levadoux, 1980). ¢]21§ 7% do2EE o]839 #S Al TAE AYAFTF el €43
FEE 7R 2AANEE FPFozA Y YA HYUNIFYE JFAE v doy A24FHA]
+¥E 9 7% 2QHE Azte] wie Lz, B3I ELAFrE e JEANS Afde HEd A
2 E BEFsln A 98 go EEHA EE A5 U A v Ao A vE & H ot

9, Auke] ZFAAF (k=G/svt AGE@FATS} vpilsddFd =] vz HoHn FFFF|eH
AYEEZZHE ol &3l MM RokA T8 842 HARES ol &3 ¢EAsT 2 vusddds
A Qe TEXXY A F g Ropd aqdch ey, 4A uket Zo] E #Y Al FH
Adho)] el g £E0 WEE BEX9 AdegdAse M EAEA (strain dependency)S &
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A EA JolA dHEAQ] AR AT] AaE ofHA ot Eg vueAGFE AA ke
ARG gol olyd HAE T (strain rate), ey, a28l3 ¥M¥E A Tl ¢S ¥ FIPHE=
Aol walq 2u) o)A A WMEe oz oy A3 AAHAFe AAL d$ o@A dr}t (Baligh
& Levadoux, 1980).

2 = dAE FJARE 2AAEY 7] 23T HAUHE HLEFo2N Ao FPHE 9
2] BYPAFELT At FAAFLE T gaMse /Y AR Agd $Ee 4D A
PF2A AARt PN FYPE HoRE 2AAFE A9 Mo HLIGon G @ FIPNT
Fd7 dFdA BE5FE FYAFFLL v BIIYD =3 JN d HIAAITEA HFH FARNSFES
ngoz FIYLATE FA514on 1 AFHE Y SEHdFeR Ao GEAS & v
t},

2. mof=a SAAIR O] CHEr SHA{E S

Randolph & Wroth (1979)= 29 13 Zo] Addd #YAY #Yo 2 FEA o) B3 FY
%) 733 A3 (outward radial movement, £)& dZE3E HAAAQA HE AAFAT. A A
de o 2a8XE H¥¥s 27 FJAIFTeL BE[Y (D) didtg Ao bEg 3Ydi3FEy
22k A e A (2)9 2ol WA (Bessel function)2 EAEHT 71FW w2 (3)]9 Zo] EF
B rx ol HYAFTF Y] EA%A FEoh

Plastic zone +  Elastic zone
E ue=0, r>r*
o
R H
——-—-—-—-’:
i r -
E44% k R 4%

a9 1. 489y ddA F39 27 134544 EX (Randolph & Wroth, 1979)

ug =2s, In(R/ r), t=0 (1)
u, = g Be™ 'C, (an), L,<rsr’ (2)
u =0 r>r 3)

s, [c,0.0)-C,0,R)

B = *2 2 hd 22 = .
q71M, " A [r CA.r)-r,CAR l; COD=1AN+uY.0.0; T 9 Yi=l, 2% w] A% (Bessel functions

of first and second kind); % =%.&; r= 5~10R; R/re=VO/5; ro= AAWE YA 9R(A7)ME, 7)
NEzEZ 7)), s=BlulFASHE,

A () 2FE AL tE A% 2ol FHE Ats @ FAAY AR TR diAstz AlAS T=0
dAxel 7] RPVFFHu)LZ FYAFTFR () S B8 Fo2R o|2ANASTY Ais & FY
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St T-Ur #A7} 0es) 28 + Ak
S @)
T, i B.C.(\.r) (5)

olW, A(G)l EFE W4 psh Ak SR

3T o] ARs ez s d
o] 22AFA[H((B)]L 2 ZAAF Lol 59 dxHY

o
Aol g o] &= 19 29 2o

e
~
Py

Theoretical excess pore pressure ratio, Uy
o
o =
W L3
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a9 2. ZRAFR] hE ]88 RYAFFE 24FA

3. Do =2 SMAEHNM BHE S5 HMY

ut)e 8% Ao z2E 2Pz Ry #Z5E At #F BFFgolE dtn g 2 A
Aol AF4gtolat A uby o IAZRE 4 A olLHe ARIE HYNIFIFAYUL 7] HYH
24t didE Az ol M 9] BYFege] vz g 2 (6)3 Zo] Fed

_u () _u(t)—u,
U= u; U -u, 6)

4. AN ENZS HAY fHAUAS £

Yaedn 2T dH e AT HAAFEAS e dE ADF 2o FedHe 5F
g Hagses A2 2d€E & U

N,
fi = Un _Un 2
(x) Z:,( F-U") o

A7 A, f0 : BHEE x=0,L) : AAWE N o FJrI59 HE vasE F AQGAY F,
U o) z2el A B38 AYAIFEY B [HE)] U o84 HAIEL MHE)].
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21N HAAEA R AAg @ HFAFTFGA AT FAY A vl AS HEZE FAd v}
2 F&4Q Ao g 423 BFGS (Broyden-Fletcher-Goldfarb-Shanno) 718 & o] &3t a2 + 2
ol 1Yo E AANSE AR FAYEATFY WHF FRAF € EHT57F Zaste $go
2 Haz g 47 EHoz wAIY HAHo HE Fevh IS HA AT
TeEHYE T2 YL B S wAA HY A A2 A-E YEAFTFEY vl E AIE | 25
35 FHo2HE 50% =2 tool AR HAY FAA
50% 2AtEoA 9] o]BAHAIF Tsegkol 2R th9 4 )=

o+
% F InE 18T ANH AzZiE
A4 £RFUASA Awc

T.
¢, =—2.¢2
ts

: ®

714, Teo: A3 @ BAATF Ipepdl T 50% AR 9 O] BAIZMASF; to: HA st BIN=
T Uoopt ol HEF 50% A= =G ALQAZ ry FoEE WA (=1.785cm).

5. MIOHE od&ia] 7|Me| Mg
5.1 SN AT R SHAUAS

Aoty A A7) Y& Tanaka & Sakagami (1989)e) ola] AR & FQ QAlFa¢ke] MAHE =]t
ol =3E FoRE AAAE A ALt FoRE FY 2 AAdAFEol HAAE didAge
QAMFFSIQE Ete] $1x1% 318 (kobe port) &2 1% 3o YERd ule} Fo] Aol FuHoE W
Astce] dRES Astis AN Ye 17~30m ol AR AL HHAHEI AXE Ut
a9 3ole diAARINke] AaA A AAgey], dAd LA EAAR dojR HAPLsFH F &
FASE p-BA, 22 oA =E BFgo] YERY Uth pe- 0, BAZEEH dIAA HEZO Hg
g ol Asd FEAZAGFFA v AR ol ¥ APF A& & F Uk FESZ A LAAAE
o] AAgd & & 4/M4AE EL. 201, -232, -27.2, -30mo|1} ©]F EL. 30molA 38 2AAHEE =
YZoA 89 Aoz i AHUY. 2Y 4= EL. 30m 2olE A3 Yoz oo b
e ANIHNER BF UA o)A B2y Aot
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L _30 | Ot L o 4 4. Diss 4- .
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A4 ® WYAI5ATH ZAAS gl B2 Y WYA25Y R AAAE &% @A E 10 B
of Qith. B2 BYPI4Y %S Tanaka & Sakagami (1989)7F + & Fol 22 FAgtoln, B 7%
HA%E 59 nlge] ADeAASY WS ABRE BAZREY 248 goloh
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Pore Pressure, u (kPa)
§ & §
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a9 4. aW oA =38 424N Y A (Tanaka & Sakagami, 1989)

Elevation (m) S_iﬁg;j?%} u;&;_(:;*) = ﬂZo;"é s K;;.s&" A% @
-20.1 375 358 273 5.75x10
~232 388 398 276 400 8.96x10*
-27.2 414 399 268 9.74x107*

* 1, ¢ Tanaka & Sakagami (1989), ** HFEMbAR(Y B A WFE83] 1995) Go-sue AEEZHE ZAAH &

daiA A Ao HEFARFFYG HEL gozx& %’;‘@49} 25~4.7%9 w" g }olvtg Ho|y
- X5t AAE FuUoh FaA @ BAERAS FELS 268~276 Atol F& WY dBA UA
FAHALY Go-sy BAZKE é%% %k 40090 ¥l8lA = 67~69% FFol slFete gEoIL. ol F
zpol 9] Ul A yhol 7}11 Ae APGAFY AP E & + dud, 35 AT AAH A1Ed
AGEAAF7t seismic-Z ZHZFEH dold gtez 10° Axe AWY FeolAe Jof AgeAA
T Gmax @olEZ ALE 7&**%1—‘— 400 QA Adl FAF gl E Bl 4 Aty M¥AEs}
olHOE HA Ave AMEE T FAH HEE FUto wE AveadAe #avt
gEn ¥ 2 9SS 98 d¥€E 1559y #2A0 dFe FPE FY3
7] 93t AAZ A8 ¥ BEHAZEC] v ot

-

E 2 BIFAIFEE 2Hd a7HE BESAL v

Elevation (m) H4#5 (Seconds) | FaA S 93 dHd #FHA|7F (Seconds)
- 201 175,992 1,931
- 232 124,777 2,724
- 272 127,017 2,724

2% 50%°] 3L Kim & Lee (2000)°] ¢ 3k
H 50% At E7kA e Rt e FELLATY dF 0] 75387 diEd,
2 AFdME M d I} q4g & PZ}E’L-—I {J.r—’f% e 27 RJAFeHe 50% A =7 A 7}
o] &HAY. E 2014 HFAZH 5—% ot HYPLIFLY GAAA A Aztol 15~2d Yl Bl Eo
Ay Yo 875 BEATL R~4HE2Z X 1011 tebd vhe} ko] A &t 1%537&%4‘-%” o s
ME &75He B ds §°} AP QD dol A wf g E8HUS ¢ 5 Uk
E 3oe dadeos dojd FYPAFFeAT HHe FAAFE wgoz Q)2 Add FRALA
& Yehdla gk

A zEE T GEEA
jes
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-
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3 @4EAs v

Elevation (m) E AR cn (cm¥s) cv (WEEHEE, 1995) (cm?/s)
-20. .01
- o 0001 (BFELIY BER)
. . 001 (FgLEx PA
=212 0.014 01 (434 2L
E dFdA g8id @ LI dF FAEAXNTE g eR dojd FHAEUAFE A7eE
Aguge #H4d 4399 FF dAGLASTA ey HEgRo 11~1649 (Fd 1.36¥) A2 &
AoZ FAHAN[UG. 28u, QAW HLEY dUEAGY oS 1AW dIHoer FAHA
EAS o]&% FHYPLAT F40] v $ HEZ Aoz P},
6. &2

= HARIES HETOEN 50% 2NEAA ] Ael2E A4 ARE vigoz ¥R
s AH FRATE A4 B 4 dE sldel AYHAUL. E A7E Bohe] Qoln
Re)sa e 2o

AANIP S 50%9] 7] ANARVES wFoR FAF BEHojok st ANl FY

ébo&r_&
S Y oft -

o N 2
rulo JIJ >~

ok B AT N s
4
e
O

S g A 3&EH R 5T £ U
A dA7IHe HFASFEFH A ANy HH FAAF krE dFE F do IHAE A
Aot @AM BFH Ad ZAAFe vuZdd, g3y @ FPYATE oAU Aide
1 A - P Bl 67~69% & dPete A2 JEY BEA g S v AP vdd
o2 Frier}
3) a4 @ BIPIEAY HFH FARANFE ngoz ANY FRFGLASTE AU g 23
A Ao A vBnd o, A5 FY(unloading stage)?] BTHY GLAFA B 77te @t
Agke] o)L nTTHE uf g FFE o Fo] o]FAASE ¢ F YA
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