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Study on Liquefaction Resistance Properties of Coarse-grained Materials (Part 2)
— Development of Procedure for Physically Canceling Membrane Penetration —
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FHIBR e [-] 0.68
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(Grain Size Accumulations of Samples, Toyoura Sand)

II. MP ALEEZ L 1= ¥R B O R IR L SR B i

1. HBREBEHABRTFIE
Photo 3 (278 i KKIES Dmax D72 % 3 FEEHOREREE G
BFA, B, C) OIRIRALIREE IZSWTHE L-, REBREEOW
PRV JS K OVKZFE 453 41 & Table 4, Fig.4 \2779, MP ALERASIC
B & FRRIC A Y R A AW, Ee, R AERL
B O FNEIZ B & FEEE L7z, 7238, MR Eo gtk
ERLC B3 2 FE4E (JGS 0530) OIS %, kA & B ot

#6975

4.0 =
351 (A1, Aik2)
t=00 (W, —)
S 00 |05 (m | —)
2 g5l 10 (W —)
X t=20 (W, —)
A 20
&
N 15F
N
™ 10k
A
mos
» = ] | -
00 —= i . !
-05 L L
10° 10° 107 107

RG0S H DA ()
Fig2 WIREOFHRE a7 T4 7 o A DO BFR
(Relationships between Double Amplitude Axial Strain

and Compliance Ratio)

Tabel 3 B OWIRAL IR L
(Cyclic Resistance Ratio of Toyoura Sand)

BT (D=80%)
@fﬁft (Mi'@o@ 05 | 1.0 | 2.0
Cr 0.11 | 0.00 | 0.00 | 0.07
TR 22 0.02 0.00 0.00 0.10
Ris0 0.45 | 0.40 | 0.36 | 0.36
Riso* 0.41 - - -
Rizo : ARBRAE S 5 B
Rixo" @ Tokimatsu & O J5EIC K 5 BB RO EE
0.6

% FD (Dr=80%)

MPALEEH WA ¥t Ne=20
\ﬁ

ke 0'd/2070 (=)

t:MPALIEH D EHES
t=0.0mm ® / o
t=0.5mm =
t=1.0mm =
t=2.0mm =

= ® = ERE

O Tokimatsub D755k L HFHIEME

00 1 l 1
1 10 100 1000

R LB EIEL Ne (cycles)
B OOR Ui N HRIE b & s e 5 o Btk

(Relationships between Cyclic Stress Ratio

R LIS AR

Fig.3

and Number of Loading Cycles in Toyoura Sand)

FUREEE 0 13 50 mm, 3B C 2OV TIL p150mm & L7z,
2. ABREHDRE
HREORBREM 2RO D Z 2B E LT, K B
(D=60%) % RRICt ZELSET-RBEEI T2, 1305,
1.0, 2.0, 4.0mm & L7= (Table5),

Fig5 12 DA & Cr OBAfRZ R, Jilk 1 THHLE CriZ
OTH LAV RKREL RDIEEINT HEA N RSN,
DR E LT, OTHLLE L TH A LA &Z v o —F5k
WHOTDIZEL LT L2k, Au DD LT-REEE X



MDA R O WEARAC SR BE R VERFAN (2 B9 2 JEBEIARTE (2D 2) — i/ A ¥ T L Y R_A b L= a Y IRFMBITEDE R & WG —

Table 4 HURLABF O 9 BRFFME
(Physical Properties of Coarse-grained Materials)

FEIA B FUERC
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Table 6 HLBRIAS O HRARALTREL L

(Cyclic Resistance Ratio of Coarse-grained Materials)

A BB B
T KRR Dpex [ mm] 4.75 9.50 37.50
[IERES ¢ [ mm] 50 50 150
ma h [ mm ] 100 100 300
- =
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54
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fEI PR b e [-] 0.56 0.32 0.23 0.14 0.40
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(Relationships between Cyclic Stress Ratio and Number of Loading Cycles in Coarse-grained Materials)
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Study on Liquefaction Resistance Properties of Coarse-grained Materials (Part 2)
— Development of Procedure for Physically Canceling Membrane Penetration —

Rie Sasaoka and Michitaka Okamoto

The cyclic undrained triaxial test is one of the most major testing methods for evaluating seismic

liquefaction resistance. However, it is generally known that the liquefaction resistance ratio is often

overestimated because of the membrane penetration (MP) effect when a reconstituted specimen of coarse-

grained material is used. The mechanism of this effect is understood to be that the undrained condition is

not completely kept due to the amount of change in MP during cyclic loading. To cancel this effect, the

authors developed a method for preparing coarse-grained material specimens by filling side voids with

fine soil.

In this study, the effectiveness of this method is verified by conducting a cyclic undrained triaxial test

on a sandy soil specimen. After the verification, a series of triaxial tests was carried out on coarse-grained

material specimens prepared by using the method.



