TAREFEEHMETFZFER
SHITTEE F2 IEITJ}:?%%

VA

DITSAVREFTE T AMER

20194F8H21H

BRDETICHEB L RERIRIEEER
FDIRE

\\

(7K) 13:40~14:15

B IRVt BAFELE

o) REBBEHARA

[EUdIC (1)-

wrq

Englneerlng

o (D) AR R YR TERET OO T BIFS I"EﬁEn..,\

L7=0LY,

« (EB9)2018F10R, REIRFFHEILFH

B A—FHEDTSA BTV TARD
FREZEXY. FPROREZEENICIRIET S
ZEEXEMELTSIM,

o (#5588, 2019418 . The Winner &L T

RESND,

Erecd) REBBFHHARA




FUsIC (2) AT

c AT AMDEEE

CEWEREBDTSA N

BEBOER GTE

BrsMER - 185 - B8 FREEIE 2019.8.21 REREHRNAHT

(Ersc) AR

A7 A NDORIE

ATA FE{E%

ZLAT (Pamﬁc Earthquake
Engineering Research
Center, LL'F “PEER”),

e« UC/N\—YL—%%BELL
f=. EIZH)ITAHIL=T M
DKZFIZL D HE AT HE
38

« RKEDHEGLYT HFHIZ
fzﬁ%éﬁﬁ%%@téb

BrSMER -85 - 188 - BIRIELE 2 1 REBFEHRAR

N /JRILVEZEHEH 314

_ J—N)LE :394

NNNNNNNNNNNNNNNNNNNNNN

B oo Stanford

University

UCDAVIS

UNIVERSITY OF CALIFORNIA

UC Irvine

UCLA J—RIVE: 174

X USCUmvers1 of
\1V Southern Calitornia W

UNIVERSITY of WASHINGTON

(Ersc) AR




S5 ANDHE - - I S’

Engineering rorthe NEXT S
7 514> R DR
RERKIEIRE) & EBR
AN ER (CH T DX WERE (ERER) DL T=E
TACIIMEDIDIE AYHILALILDERZEBE R,

| Blind Prediction Contest 2018 |

= Il 2018 Blind Prediction
| | Contest

B99HER 185 ER MARRIE 2019.8.21 REBREHRAH Gersco) SHBRSHETNERT

ATAPDEIE - -

AT AMDOIN—=IBIE
- EEEBZTECEMEFTDLT = (Permanent
Settlement) 2 #TIZ KXY FBIT 5,

« SMEL, RBE. KEMRE (FESC) . AEKED
MEENoDF—L SHENLDSINLELL,

« AE (Bfu) LIS I ERTHRK,

Engineeriﬁ? forthe NEXT._

« #&8 (IBHL) (L. PEER Annual Meeting (UC Los Angeles)
[ZTHEKT 5 (January 17-18, 2019.)

« BBTF—LORKREBICZIX, REZXIHKET S,

BrsMER - 185 - B8 FREAE 2019.8.21 REREHRNAH ',! 8 3) %%gﬁbg.l.ﬁﬁg*:t




T ANDELE o TS
A7 A MDRAEIE

- 2018% 10826 HEA

- BRIXEAREZ10BMBETRA

- 2018F12H 16 B#HHYIY

. FIE DEZIET O8I T— 2 LT R
R— k%12

« Hif: 1 A &20H

St

AT A MDERRE
« 20185 : RINMEICKDEZENWERE DL T=F A

1
L
4
0.
" f
£ o
0.
40 60 80 100
B ()

~ " ¥70cm=30cm +40

3] - 7 -:'-.\'::.
5%# (m!ﬁ%i&) - T b i v--—-';v_hc'q-.:n"f}*'-}\'

Building (Mat Foundation)

I -7T0cm Settlement
ro: ecti # 000
< : > — BEw
-0.40
R s m Photo: Ashford et al., 2011
BHSMER -85 -85 - BREEIE 2019.8.21 RERFHHRAST -

FEREHHRARA

]
<
-
3
E [}
-
w
o
W O W L e
weZ




- AT AMDHIE

AT A MDERRE

- FAMTEOXME. Tk
- HhARETIILDRM@E. T4k
« T (FETVR) DR HFHAERIEE

« ELHX. LU WEBEH T—2DURL

Br9sMEMA - 185 - 188 FREEE 2019.8.21 REREHRINAIE

o) BBHHHIAL

- AT AMDHIE

j N — Z I\ 0) g* EE Laminar Soil Box:
j B The UCSD large-scale laminar soil shear box. shown in Fig. 1, has a height of 2.9 m, length of

3.9 m, and width of 1.8 m. The laminar soil box consists of 43 steel laminar frames to allow for
unidirectional movement.

® -u— AJ % i *ﬁ Each frame section is S3x5.7 (76.2 mm depth and the weight of the frame 83.2 N/m). One of
(=] the advantages of the laminar container is that each frame can move relative to the frames above
and below it, thus minimizing boundary effect influence. As such, the bearing system of the
0) 5‘( i container consists of 16 cold-rolled steel pipes rolling on stainless steel plates with 1.6 mm
E . thickness. The weight of the steel frame is approximately 10 to 13 percent of the soil mass

depending on the soil density. The total mass of the 43 frames is 4229 kg.

S

Fig. 1: Laminar Soil Box at UCSD Powell Laboratory (H2.9mxL3.9mxW1.8m)
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Table 1: Model soil properties
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Sand:

We used Ottawa F-65 sand for all the soil layers in this experiment. This sand has been well
characterized (Parra Bastidas et al. 2017: Parra Bastidas 2016) and is currently used by several
centrifuge sites as well as shake table facility at UCSD. Basic index and dynamic properties of
this sand have been at UC Davis (Parra Bastidas et al. 2017). Links to the information on Ottawa
F-65 sand can be found here:

Link 1 (Parra Bastidas 2016):
https://datacenterhub.org/app/site/resources/2017/06/14288/FINAL Ana Maria Parra Bastidas
~PhD Dissertation.pdf

Link 2 (Parra Bastidas et al. 2017, Ottawa F-65 Index Properties and Element Test Data):
https://datacenterhub.org/resources/ottawa_f 65/about

References:

Ana Maria Parra Bastidas: R. W. Boulanger: Trevor Carey: J. DeJong (2017). "Ottawa F-65
Sand Data from Ana Maria Parra Bastidas." https:/datacenterhub.org/resources/ottawa_f 65.

Ana Maria Parra Bastidas (2016). "Ottawa F-65 Sand Characterization," PhD Dissertation.,
University of California Davis.
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 Jai, S., Matsunaga, Y. and Kameoka, T. (1992): Strain space
plasticity model for cyclic mobility, Soils and Foundations,

Vol.32, No.2, pp.1-15.
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Figure 1 Two dimensional finite element model
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Home > Resources » Databases > Ottawa F-65 Sand Data from Ana Maria Parra Bastidas > About @

Ottawa F-65 Index Properties and Element Test Data

Characterization of Ottawa F-65 sand performed by Ana Maria Parra Bastidas

Scanning Electron Microscope (SEM) Images of Ottawa F-65 Sand

Soil Index Properties: Summary of Index Properties

* Specific Gravity

+« Maximum and Minimum Densities

+ Permeability

e« Cyclic Direct Simple Shear

e Cyclic Pre-Straining Simple Direct Shear

Ottawa F-65 Sand Characterization: Ana Maria Parra Bastidas PhD Dissertation
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Table 1. Model parameters for physical and dynamic deformation characteristics of soils.

Laver H e ] WV G Tma dr Boax by Cyc.Str.Ratio
{m) Void (Um3) (m's) (kPa) (kPa) (deg) (deg) DA=5 0%,
ratio N=20
#1-1 0.40 0.672 1.09 96 18500 30 300 0.24 - -
#1-2 0.20 0672 199 96 18500 30 300 024 — —
#2 (Dr=50%) 1.30 0.672 1.09 122 20800 10.0 300 0.24 215 0.08
#3 (Dr=00%) 1.00 0.549 2.07 152 47800 16.2 300 0.24 — —

Water level: GL-0.6m H: layer thickness; p : density; ¥; :shear wave velocity, Gy, elastic shear modulus at a
confining pressure of (- o ma’); - 0 ma" reference confining pressure; @y :shear resistance angle: and &, :phase
transformation angle, ¢,,'= .’ *(1+2Ko)/3, Ko: earth pressure at rest (=0.5), o," effective vertical pressure at the
center depth of soil unit.
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Table 2. Model parameters for liquefaction e —
#+ 1% Shear Strain { Experiment)
0.15 W 3% Shear Strain (Experiment)
Laver S; Wy P P> €; : A 5% Shear Strain {Experimeit)
—— 1% Shear Strain ( Simuktion)
# 0005 052 050 09 137 Z 010 . \ —— 3% Shear Seain (Simmlation)
@ o
Parameter controlling ; p;: mitial phase, p;: final phase, o
w;: overall, of dilatancy. Parameter controlling ; 0.03
S1: ultimate linut, ¢;: threshold limat, of dilatancy.
. 0,00
Layer Residual strength S, (kPa) 1 10 100 1000

Number of cycles to liquefaction

#2 10.0

Figure 2. Reproduced liquefaction resistance curves.
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Figure 5.6 Stress strain response for ¢',.=100 kPa DSS monotonic tests
Figure 5.5 Stress path for 6'w=100 kPa DSS monotonic tests
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Figure 5.6 Stress strain response for ¢',.=100 kPa DSS monotonic tests
Figure 5.5 Stress path for ¢w=100 kPa DSS monotonic tests
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Figure 3 Time histories of horizontal acceleration at the base.
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Figure 4 Time histories of free-field settlements.
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Figure 5 Time histories of foundation settlements.
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Figure 5. Distribution of maximum shear strain (y,,,ax)-
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Figure 6.14 Reconsolidations results compared to Ishihara and Yoshimine’s (1992)
reconsolidation curves

As numerical simulation in this study assumed undrained condition of liquefied soil, no
settlement due to reconsolidation after liquefaction was considered. According to the
reconsolidation test results, loose to medium dense Ottawa sand (Dr<42%, =59%) shows
volumetric strain £,=1.0% to 2.0% due to reconsolidation after liquefaction (Bastidas,
2016). Assuming hydraulic conductivity as k&=2.0x102cm/s, settlement at liquefied layer as
/H=¢, H=130cm x (1.0% to 2.0%)=1.3 to 2.6cm, effective soil density as y’=0.987gf/cm?,
approximate duration time of reconsolidation time is estimated as /TH/(y’-k) = 65 to 130
seconds (Ishihara, 1976). Considering that it might be end of reconsolidation at 80 seconds
(about 60 seconds after cease of shaking), permanent settlements shown in Table 4 are thought
to slightly be underestimated.
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2018 PEER Blind Prediction Contest Winning Teams and Individuals

+ First Place - Tokyo Electric Power Services Co., Ltd. - Yukio Tamari, Principal Investigator, Yuta Nakagama, &
Yuichi Otsuka

+ Second Place - University of Washington: Long Chen & Pedro Arduino
- Third Place - Arup: Nick O'Riordan, Anton Pillai, Samila Bandara & Ulas Cilingir

Yuta
MNakagama
Yulehi
Otsuka
Yukio Tamari, Principal
Investigator
Takyo Electric Power Services
Co:, 1 td.
PEER
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Pacific Earthquake Engineer- ing
Research Center

Winner of the 2018 PEER Blind
Prediction®,

e, EELORAL - TR,
¢ B2, “2018 Liquefaction
Blind Prediction Contest”
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