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Aim of NGL Susceptibility Project

Use laboratory test databases N G L .,.E E

Distinguishing from case histories —
GENERATION E
o LIQUEFACTION -
Probabilistic assessment NGL Website

Use inherent soil characteristics @, > Eﬁ @ USNRC

Atterberg limits MPC Lm- . Crvor
RECLAMATION
|, from CPTresults T
Brandenberg et al. (2020)

"Susceptibility: potential of soil to experience significant pore pressure generation and strength loss; evaluated as a

fundamental material characteristic."



https://www.nextgenerationliquefaction.org/
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B&S06 and B&I0O6 Models
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Discussion at 2023 PEER Workshop
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Logic Tree Framework
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Case History — Adapazari Site F

. CT1 5m B;—\Ftl
1] Clay
ey m—
,] [ Fap2 Investigated layer: 3—4 m
4-3 CLto L IH E::::
Pl =10, LL=32,w,/LL = 1.1 and FC = 80%
E °]
:.g. 7: ML to SM with CL
Q s8]
10 oL to ML with Si Specimen No. Depth FC PI ws/LL
] (m) (%)
12 F4-P2B 290-3.10 61 NP-7 1.10-145
13 | F4-P6A 3.55-3.75 97 18 0.82
143 DTS SHWIEL i FA-PTA  400-420 93 7-10 1.00—1.06
15° 0 5 10 15 0
qdc (MPa) f. (kPa)

Data source: Sancio (2003)
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Phase 1: Susceptibility Assessment
Pl — based models
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Phase 2: Triggering Assessment
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Boulanger and Idriss (2016)



Phase 2: Cyclic Softening Assessment
Dahl et al. (2018)
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Boulanger and Idriss (2024)



Application of the Logic Tree — Case 1
[Triggering AnalysisJ

Boulanger and CRR! =012 )
Z Idriss (2016) 2=
Susceptible to /W,t1 =05
Liquefaction
Susceptibility Vw1 =P[S]=1.0
Model 1 = B&SOGJ AN Moss et al. (2006% 'CRR% - 0.05

W, =1-P[S]=0.0

usceptible to
Cyclic Softening

————— Not calculated since probability is “0”

They provided significantly

Soil Unit LCycIic Softeningj

Analysis

different results

Susceptible to
Liquefaction

————— Not calculated since probability is “0”

—

Susceptibility w, =P[S]=0.0

Model 2 = B&I06

r

W, =1-P[S]=1.0

usceptible to
Cyclic Soﬂenirlg

~— CRR =0.44

w$ =10

Dahl et al. (2018
018 . CRRS = 0.44

d



Application of the Logic Tree

nCS

nt
CRR = Z wf - CRR} | H{w; ; Z (wi® - CRREY)
/ . = \ -
. . Cyclic Softening Models
Susceptibility Models Triggering Models Y f J
Susceptible to Lique faction Susceptible to Cyclic Softening
Bray and Sancio (2006) Model > CRR = 0.09
Casel = > CRR =0.26
Boulanger and Idriss (2006) Model > CRR = 0.44

The calculated overall CRR is intended to be used only for the determination of cyclic resistance. For

consequences phase individual CRR’s should be used for the factor of safety determination!
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Lab Viewer
Specimen No. Depth o, FC PI wJ/LL Ny K, CRR
| (m) (kPa) (%)
: F4-P2B 290-3.10 4315 61 NP-7 1.10-145 37 1.00 040
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Phase 1: Susceptibility Assessment
Lab Assessment
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Application of the Logic Tree — Case 2
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Conclusion

Logic tree framework allows us to represent the effects of preceding phases to the

following phases

Case 2 (i.e., lab test is available) provides a more reliable estimation than Case 1 (i.e.,

no lab test is available)

To have more information regarding the cyclic behavior of a soil body, cyclic test is

suggested to be performed for more reliable estimations

NGL database consists of over 350 CDSS and 145 CTX with co-located CPTs which

are publicly accesible



Thank you for
your attention!

Lab Viewer
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