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Soil liqguefaction is a phenomenon in which the strength and
stiffness of soil is reduced during earthquake shaking. The main
reason for loss of shear strength of soil is pore pressure build up.

Susceptibility of a site to liquefaction depends on a series of
parameters including but not limited to:

{ Soil void ratio

—| Soil density

{ Soil permeability

{ Geological history of site

{ Ground water level

{ Nature of the earthquake shaking
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Many different methodologies have been developed during last few
decades for soil liquefaction assessment. Most of them use in-situ
test results in conjunction with site stratigraphy to estimate the
potential of soil layers to liquefaction.

Following is the list of the most common tests:
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Liquefaction-induced movements and residual shear strength of the
soil are very critical in liquefaction analysis. Following pictures show
the disastrous lateral spreading during earthquake:
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What is your tools for liquefaction analysis?

‘Excel spreadsheets?
‘Design charts?
‘Flac?

‘How much does it cost for you?
*Are the results reliable?

‘How long does it take?

‘How many methods are
incorporated into your analysis? %
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SPT Conzelation Program (NoveSPT)

Did you know that ...

"Novo Tech has developed a powerful
tool 10r Emporting data from gINT software
dafobases. i you ere using oNT, date
entry n Novo Tech software prochucts wil
e 8 second ..’

CPT Interpretation Software (NevoCPT)

Borehole Log Visualation Sofware (VisLog)

Lateral Earth Pressure Coeflicient Program (Lateralk)

Beam Section Propenies Sotware (BeamProps)

Liquefaction Analysis Software (Novolig)

PEYSANJ Geotechnical Software
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Novoliq Software
Quick and easy installation

i NovoLig 1.5

Select Installation Folder s
! ﬂDVDTEjr;jh

INNDWVATIVE ENGOINEERING SO0OLUTION2 BY NOVOD TECH BOFTWARE LTD.

The installer will install Mosaliq 1.5 ta the fallawing folder.

Toinztall in this folder, click "Mext'. Toinstall to a different folder, enter it below or click "Browse",

Eolder:
C:\Program Filez\Movo Tech SaoftwareMovolig 1.5% ’ Browse... ]
| DiskCost. |
Inztall Mowolig 1.5 for yourself, ar for angone who uzes this computer:
(%) Everyone
1 Just me
Cancel ] [ < Back l [ Mext »
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Novoliq Software
Input data for soil liquefaction analysis

) Liguefaction Analysis Program - NovoLiq(ProG) 1.5.0.44 Beta |._||E £|
File  Input  Results  Tables Tools Help
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Liquefaction Triggenng Parameters A
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Peak Ground Acceleration [PGL) g |° Japanese Highway Bridge Cade |
E arthquake Magnitude : | 7.5 a Chinese Code
|54 Seed et al, (1983
b agnitude Scale Factar (M5F) : | Seed & |diss, 1982 a2 |° Tokimatsy Yoshimi { 1953) |
_ _ . |@ shibata (19513 |
Fines Content Correction ; | |dnzg & Seed, 1996 [NCEEF w |
[z kokusho et al, (1983)
[Depth Reduction Factor [1d] : | Thomas F. Blake L |° Wancouver Task Force (2007) |
sa{ MCEER " orkshop, 1937 |° NCEER Warkshop (1997) |
Idnzs & Boulanger, 2008 Eaul Idriss (2004
K.ayen et al., 1992 |° oulanger Idriss { ! |
Cetin et al., 2004 |@ cetin et al. (2004 |

Post-Liquefaction Dizplacement Parameters
Please specify site topography: &) Relative denzsity [0 estimation method; | Idrizz & Boulanger, 2003 w |
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Ground Improvement

This feature helps you find out the liquefaction patential and post-iquefaction displacements in caze of ground improvement in the site. Please
zpecify the depth range in which liguefaction is not susceptible due to ground improvement:

[ Ground improvemnent will be carried oot Frarn [m)] : D To[m]: III
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Novoliq Software
Novoliq, provides you with several options:

WEPEE]S SPT Corrections

« Standard Penetration Test (SPT)
» Becker Penetration Test (BPT)
« Shear Wave Velocity (Vs)

Overburden Correction
Methods

* Gibbs and Holtz, 1957
* Peck and Bazaraa, 1969

* Peck, Hanson and Thornburn, 1974

» Seed, 1976 -

» Tokimatsu and Yoshimi, 1983 BeCker ConverSIOn
 Liao and Whitman, 1986

« Skempton, 1986  Harder & Seed

* Samson, 1986 o « Alex Sy & Campanella
« Canadian Foundation Engineering Manual,

2006

Depth (Overburden) Corrections
Hammer Energy Correction
Borehole Diameter Correction
Rod Length Correction
Sampling Method Correction

« Water Level Correction




Novoliq Software
Novoliq, provides you with several options:

Liguefaction Analysis
Methods (CRR)

Depth Reduction Factor (rd)

« NCEER Workshop (1997)  NCEER Workshop, 1997
 Vancouver Task Force (2007) recommended

* Boulanger and Idriss (2004) .

« Cetin et al. (2004) Thpmas = BlELe

. Japanese B“dge Code e IdnSS & BOU|angel’, 2006
- Chinese Code « Kayen et al., 1992

> GHEl, () - Cetin et al., 2004

 Tokimatsu-Yoshimi (1983)
 Shibata (1981)

» Kokusho et al. (1983) _ _
Magnitude Scaling Factor

» Seed & Idriss, 1982
* |driss
« Ambraseys, 1988

Silt Content Correction

* |driss & Seed, 1997 (NCEER

Workshop) « Andrus & Stokoe
« Robertson & Wride, 1997 * Arango, 1996

(NCEER Workshop) * Youd & Noble, 19960hba and
» Idriss & Boulanger, 2004 Toriumi, 1970

. Cetin et al., 2004  Tokimatsu and Seed, 1987




Novoliq Software
Novoliq, provides you with several options:

Lig. Lateral Displacement Probability of Liquefaction

» Zhang, Robertson & Brachman, 2004

« Youd et. al., 2002 * Youd and Noble, 2001

- Barlett and Youd, 1992 * Cetin et al., 2004
« Hamada et. al., 1986
* Youd and Perkins, 1987

Lig. Settlement

* Ishihara & Yoshimi, 1992

Residual Strength

* Idriss & Boulanger, 2009

Please see more options in our website ...
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Novoliq Software
Import your borehole log/ SPT data from gINT files

Database structure

** NovoTech SmartSync 1.4.0.11 Beta
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All type of SPT data
Ir-situ test data Hy & &3
Test yp Storage are supported Table : |BLDW_EDUNT v| Depth (m) | NGO
] 03 3
Wl Depth field : |Depth v| [m] 06 7
) ) na 5
Blow counts and penetrations are stored in: 12 4
o o Blow count fields : Help :
eparate fieldz [ Length 1h 23
© Same fields [e.. 23/15cm) 18 [
21
. . 2.4
| Conzider bl b that this, fuzal:
onzider blow counts more than thiz, as refuza — . . 27
[J Consider tatal penstration less than this, as refu&al: Elentrahn i I e ool 3
33
[] Remove refuzals from dataset [ Walue IR
Biwi) =50 M=100
) Depth autput u
(‘_:"} Freviews SPT D atal =
Femember 1 [a Cancel ] [l_& Import ]
Ci\Documents and Settings\alilDeskioplgINT samples) 108-2304 Logs.gpj

SPT blow counts for selected borehole
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Novoliq Software
Analysis results include:
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Novoliq Software
Analysis results include:
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Novoliq Software
Analysis results include:
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Novoliq Software
All calculation details are presented as tabular data:

o) Liguefaction Analysis Program - NovolLig(ProG) 1.5.0.44 Beta

File  Input  Results Tools  Help
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Novoliq Software
Help file for using program features as well as theory manual:

E? Novoliq User Manual

= e 2 B S

Hide Back Forwzrd Refresh Home nt
Contents | Search Liquefaction Assessment Theory - Standard Penetration Test (SPT)

[£] About

[£] software Registration
@ License Agreement
@ Bibliography
[£] Updates
@ Contact us
@ Contents
= () Theory
[£] Introduction
2] stress Reduction Facl
@ Magnitude Scaling Fa
@ Probability of Liquefa
@ Cylic Stress Ratio (C L]
= Q) Cyelic Resistance Rat
EE AR
[£] BOT-Based CRR .
[£] ¥s-Based CRR 0.
@ Fost-Liquefaction

Options

|

All CRR, calculation methods utilized in Novoliq are described below:

NCEER (1997) and Vancouver Task Force Report (2007)
These two methods are very similar expect that in "Vancouver Task Force Report (2007)" a Kc parameter is multiplied in CRRT In these methodologies, CRR1 is a function of depth

for clean sand (fines content less than 5 percent). For sands containing more fines content, more corrections will be applied on N1 _ - The CRR; curve

corrected SPT blow counts N1 _
proposed by these methodologies based on N1m_m is shown below:

0.6 37
» 150)

L

a10

=

r*~-CRR curves for 5,15, and
35 percent fines, respectively

Cyelic Stress Ratio, Tav/(vo
L=

=
i

2 FINES CONTENT = 5%
o Modified Chinese Code Proposal (clay content = 5%) @

|
|

0.1 ThG . N
n ; B . Marginal L Mo
|- ‘/é Adyustment Pan - American data = o
Recommended (| Japanese data . L] °
0 By Workshop Crn'ulese data L , &
0 10 20 30 40 50

Corrected Blow Count, (N))

In NovolLiq, the equation proposed by Thomas F. Blake (Fugro West Inc., Ventura, California) recommended by NCEER Workshop (1997) for clean sand curve, is used. The factor K is

calculated from the following formula:

/p -
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