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About

E NovoCPT

NovoCPT is designed and developed for interpretation of Cone Penetration Test data. User can
import CPT data files into the program and carry out the engineering analysis in order to estimate
more than 35 soil parameters.

Although all efforts have been undertaken to ensure that this software is of the highest possible
quality and that the results obtained are correct, the authors do not warrant the functions
contained in the program will meet your requirements or that the operation of the program will be
uninterrupted or error-free. The authors are not responsible and assume no liability for any
results or any use made thereof, nor for any damages or litigation that may result from the use of
the software for any purpose. All results to be verified independently by user.

» Purchase full version » About Novo Tech Software Inc

» Update log #» Learn more about our other products
» Program's web page » Bug report / feature request

» Terms and conditions of use » Maintenance Plan

GE Myt~
Hiuvuiconn

softwiare

Vancouver, Canada

License Agreement

View our online End User License Agreement

Licensing Help

View our online Licensing Help

Getting Started ...

This computer program is designed for processing cone penetration test data and performing
interpretations of raw data to probe the soil behavior and estimate soil physical and
mechanical properties. It should be noted that due to complexity of CPT test and wide variety
of available methods of interpretations, user should completely be aware of soil mechanics
theories behind the methods used. We recommend that user reads and fully understands the
contents of references used in the design and development of this software.

E We recommend minimum 1024* 768 screen resolution for using NovolLAB.

% To call the help contents associated with each page of the software, click on the
button on top-right corner of each page.

&l After the first installation on each computer, please open the Options page and set the
analyses methods, etc.

%t Please contact us at support@novotechsoftware.com with any questions or suggestions.

The following illustrates the typical steps for cone penetration test processing using NovoCPT
program:
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http://www.novotechsoftware.com/Maintenance-Plan/
http://www.novotechsoftware.com/eula/
http://www.novotechsoftware.com/help/en/licensing/About.html
mailto:support@novotechsoftware.com
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Units System

This version of NovoCPT supports the following unit systems:
e Metric units (kN, m, cm)
e US CUstomary units (lb, ft, in)

You can set the unit system on the General tab of the Options page.
Using Help

Activating Help

Help button is placed at the top-right corner of all pages, as shown
on this screenshot. In order to get the help content associated with
the page, please click on this button. |

General Tips for NovoCPT Users

NowCPT is an intuitive software program to assist you saving the analysis time and gaining
more reliable results. Tens of features are incorporated into NowCPT which helps you during
your analysis. Please read the following Q/A prior to working with NovoCPT:

Q: Does every page in NovoCPT has help content?

Yes, please click on the | # | button on right-top comer of each page to access its help
text.

Q: How can I minimize the software window and come back to other Windows application?
Please use the button on the top-right corner of the main page.

Q: How to access the toolbar and menu commands?
This can be done by using the top toolbar. Please hover your mouse on main menu items
from the top toolbar and click to see more buttons.

Q: Is there any way to save the tabular results to Microsoft Excel files?
Yes. Please read this article for more explanations.
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Q: How can I transfer the charts to a report or to other Windows programs?

The easiest way is to save the charts as image formats (JPG, BMP, PNG, GIF, etc.); Please
read this article for instructions on how to save the charts as image. Once you have created
images from your charts, you may insert them into any Windows programs.

Q: I noticed that when I open a NovoCPT project or import CPT data file, only qc, fs, u2,
N60 and SBT charts are plotted. How can I plot other soil parameters?

NovoCPT calculates more than 30 soil parameters and you can plot all of them. To do this,
please right click on each chart, and choose Replace menu to select the desired parameter.

Q: How can I compare two or more parameters in the same charts?
Right click on the chart and choose Insert menu to select overlying parameter. To remove a
parameter from the chart, click Remove from the popup menu.

Q: How can I set the methods / correlations used during the CPT interpretations?
Please read this article to see how you can change NowCPT preferences.

How to Change Units?

NovoCPT supports both Metric and US Customary units. To change the output (display) units
system, use the General tab on the Options page.

Top Toolbar

Th toolbar at the top of the main page provides quick access to various actions such as open, sawe,
importing CPT data, and conducting engineering analyses. The following provides more details about
different tabs of the top toolbar.

File Tab

This tab allows you to start a new project, load an existing NowoCPT project, save the NowoCPT project or
import from a CPT file. You can also export the results (graphs and tables) or print the analyses results.

QEHT-L’: T @+

File Wiew Diata Tools Help

D

Mew Project Load Project Save. Import CPFTu | Export Results  Print Exit NowvoCPT

File Management

View Tab
This tab allows you to interact with the analyses results, i.e. graphs and tables.

Basic Results: View the results of basic CPT processing.

Adv. Results: View the results of advanced CPT processing.

Chart 1 to Chart 4: You can choose which soil parameters be shown on the main four charts shown on
screen. Just click on each toolbar item and choose the desired soil parameters.

Y Axis: You can choose to show the 'depth’ or ‘elevation’ on the vertical axis of the charts. Please note you
can set the collar elevation for the CPT borehole on this page.

Depth Indicator: If selected, this will show a depth indicator (an arrow) when you select rows in the Basic
and Advanced Results tabs. This way as you go over the tabular test results, the corresponding depth will
be shown on all graphs.

Graph Templates: This allows you to change the default graph settings on the Options page (see more).
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File View Data Tools Help

I I | X ~ zch Chart 1 : Tip Resistance qc{MPa) :y.)c Chart 3 : Pore Pressure u2(kPa) & Z F . &i
Ll

P'.‘»c Chart 2 : Sleeve Resistance fz(kPa) zy.k' Chart 4 : Corrected tip resistance gt(MPa) . .
Basic Results Adv. Results | Save as Excel ¥ Axis: Depth|Depth Indicator|| Graph Templates

Tabular Results Graph Settings

Data Tab
This tab allows to edit project / borehole information. In addition you can:

Edit Source: You can edit the original CPT data (qc, fs, u2) for each CPT test.

Drill-Outs: You can view the list of all drill-outs automatically recognized for this CPT test. See this article for
more details.

Add: You can add a new CPT test to this project. This will open the Import CPT File dialog page.

Remowe: This will remowe the selected CPT file from this NovoCPT project.

Lab Tests: You can add laboratory test results (sieve tests, Atterberg limits) on this page. This data will be
displayed on relevant CPT graphs for comparison / interpretation purposes.

Field Tests: You can add field test results (shear wave velocity, vane shear, standpipe piezometer readings)
on this page. This data will be displayed on relevant CPT graphs for comparison / interpretation purposes.
Shake CSR: If you use SHAKE software for preparation of site-specific dynamic response spectrum, you
can use this feature to enter CSR calculated by SHAKE into NowoCPT. This will be used for sail liguefaction
analysis by NowCPT.

cEBHF-myg 2 Ql<

File View Data Tools Help

) A =V EI— F

®@ w [ = sli e
_— E==— O 0 Lab Field Shake
Project Info. Borehole Info. Seismic Info. | Edit Source pyrill-oOuts Add Remowve | Teste Tests SR | Export Results

—

Project CPT Test User Data

Starting a New Project

To start a new CPT project, click on File—New Project button from the top toolbar. This will
clear all data currently imported into NowoCPT and starts a new project.

A NovoCPT project may include many CPT tests, all of them share the same Site Data. A
separate borehole should be defined for each CPT test. Once you start a new project, the

next step is to import your CPT data file.
Importing From CPT Data File

CPT files usually include a few header lines (including cone type, project info, etc.) followed by
actual test data. NovoCPT covers the following formats:

e ConTec files (*.cor)

e GreggDrilling files (*.cor)

e Hogentogler Analog files (*.cpd)
e Dynamic Dirilling files (*.cor)

e Gorilla files (*.gru)

e Any tabular formatted text file

The delimiter between numbers in each line of the file can be comma, semicolon, space, tab
and pipe character (|). You can import several files into each NovoCPT project. Once data is
imported into NovoCPT, you can edit the dataset or conduct additional engineering analysis.
To import a CPT data file, use File—Import CPTu button from the top toolbar:
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) Open
— v e WS20190LM » MovoCPT » bin » CPT data w O Search CPT data 2
Organize + Mew folder ==~ T @
~ Images -~ MName Date medified Type Size a
wj Shared lcons 1] Test Drillout.COR 2018-12-1710:45...  COR File 72
& OneDrive [/] 100cpt1.COR 2018-12-17 10:45...  CORFile 5
[/] 127cPO1.COR 2018-12-17 10:45 ...  CORFile 18
& This PC 7] 127cP02.COR 2018-12-1710:45...  COR File 17
1 30 Objects [7] 142cPo6.COR 2018-12-1710:45...  COR File 8
I Desktop 7] 170cp02.cOR 2018-12-1710:45...  CORFile 15
| Documents [/] 188cPO2.COR 2018-12-1710:45...  CORFile
l 2018-12-17 10:45 ... : Fi 27
T —— [7] 194cp0s.cOR 2018-12-17 10:4 COR File
B Musi [7] 243cPo1.COR 2018-12-1710:45...  CORFile 30
UEIC
[7] 257CPD2.COR 2018-12-1710:45...  CORFile 37
&= | Pictures I e I :
[7] 258CPD2.COR 2018-12-1710:45...  CORFile 18
B videos [/] 340CPT1.COR 2018-12-17 10:45...  COR File 27
‘i Windows (C) [7] 3a7cPT3.COR 2018-12-1710:45...  CORFile 19
() DVD RW Drive [/] 356CP14.COR 2018-12-1710:45...  CORFile 8,
— Storaae (E) b4 2
File name; |1?_'.-"CP'D1.COR ~ | | ConeTec files (*.cor) -
Formatted tabular text files (*.td)
ConeTec files (*.cor)
Gregg Drilling files (*.cor)

Hogentogler Analog files (*.cp?)
Dynamic Drilling files (*.cor)

Gorlla files F.iruj

@ Always clean up your CPT files before importing them into NovoCPT. This includes removing
any invalid entries such as zero or negative qc and fs values. Such rows of data should be
completely deleted from the file.

@ Please notice that all the CPT files imported into a NovoCPT project should have the same
units.

Once you choose the CPT file and click on Open button, a dialog appears with the following
sections:
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s CPT File Processing

02:27:01 15:13 CONETEC ~
COPPERSMITH WAY 10 TOM A 013 01-127 CPT-02
0.050, 3.34, 0.020, -0.09
0.100, 5.82, 0.020, -0.04
0.150, 12,90, 0,020, -0.11
0,200, 21,00, 0.020, -0.04
0.250, 30,52, 0,020, -0.10
0.300, 39.31, 0.020, -0.04
0.350, 46.83, 0.020, -0.14
0.400, 52,90, 0.020, -0.14
n 45N RO NN -N17 hd
CPT data file structure Data preview
nput Units : Calumn: Dfnffh qc (atm) fs (bar) u2 (m}) Vs .
depth |m v 0.05 334 0.02 -0.09
01 582 0.02 -0.04
al 0.15 129 0.02 011
fz [bar " -3 0.2 21 0.02 -0.04
- 0.25 3052 002 -01
u2 |m v 4 ] 03 29,31 002 0.04
0.35 46 .83 002 -014
04 529 0.02 -0.14
- 0.45 58.06 002 -017
e e et 0.5 61.69 0.02 -0
0.55 6669 002 -0.19
0. of header lines e rr o nnn na= hd
- Beload data and refresh preview By Save as Excel file
Data presentation units : Metric (S1) —
Remaove zero readings during data import Save as default settings «"  Import @ Cancel
C:A_MovoTech Sources, VS2015QLMWMoveCPT bin\CPT data*127CP02 COR

File Preview: Shows contents of the original CPT file.

CPT Data File Structure: Use this section to define the input units as well as specifying the
columns holding the corresponding data. Usually Depth, qc, fs and uy are stored in first to
fourth column of the file; however if your file contains more data, you can set the column
number representing each data.

Column Delimiter: Is the delimiter used to separate depth, qc, fs and uz in each line of data
within the file.

No. of Header Lines: As described before, this sets the number of lines which should be read
before reaching the beginning of the actual CPT dataset.

Remove zero readings during data import: In some cases, records with zero test readings are

present in the CPT file which may be an indicative of a drill-out before pushing the cone. If
this options is selected, such data will be ignored during data processing.

Data Preview: Shows a preview of the imported data.

Reload data and refresh preview: Use this button only when you have changed one of the
aforementioned settings and you want to see the preview of the imported data.

When all settings are completed, and data preview looks consistent with your actual data,
press Import button. This will open the main page of NovoCPT and will start the CPT
processing.
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Project Information
View our online resources for this item.
CPT Borehole Info

Use Data—Borehole Info. from the top toolbar to edit each CPT borehole data including total
depth, groundwater level and elevation of the borehole. To delete a borehole, select a row
on the table and press Delete Selected Borehole button.

Project Information

%% Borehole

Enter borehole information:
Depth | Water Level

Borehole im) (m} ¥ (m) % (m) Z(m}) Lat. Long.
CPT-1 51.22 1 296 14.1 99.5
CPT-2 36.3 2 235 196 58.3
CPT-3 9.9 15 256 175 96.3

3£ Delete Selected Borehole

=] save| & ciose

Site Condition & Seismic Info
View our online resources for this item.

Water Level

In order to enter groundwater level for each CPT test, go to Data—Borehole Info. from the
top toolbar. This will open the page where you can edit groundwater level for each CPT
borehole.

Project Information

%% Borehale
Enter borehole information:
Depth | Water Level

Eorehole im) (m} ¥ (m} % (m) Z (m) Lat. Long.
CPT-1 51.22 1 296 14.1 59.5
CPT-2 363 2 235 196 983
CPT-3 9.9 15 256 175 96.8

3 Delete Selected Borehole

B Save e Close
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Loading NovoCPT Project

To load one of your previous NowCPT projects, click on File—Load Project button from the
top toolbar and locate the file on your computer. It should be noted that the general settings
on Options page of NovoCPT are not saved within each NovoCPT project and changing these
settings may affect previously saved files.

Saving NovoCPT Project
Please click on File—Save from the top toolbar to save the current NovoCPT project data.

NowoCPT project files have *.ncpt extension.
Editing the CPT Data

To edit the CPT dataset, click on Data—Edit Source from the top toolbar. This allows you to
edit the original data loaded from the CPT data file.

- To edit the data in a cell, simply double-click on the cell,

- To print table, use the corresponding button on the toolbar,

- To delete a row (or a set of rows) of data, use your mouse to highlight the row(s) and then
click on the very first button on the toolbar,

- To save the current data into Microsoft Excel file, use the second button on the toolbar,

Edit CPT Data

The data presented here is the original gc, fs, and uZ data read from the CPT data file. You can edit the data in the table:
Q ':“P ‘ .ﬂ ﬁj gc (kPa) s (kPa)
~ 0 10000 20000 =100 0 100 200 300
Depth (m) | gc(kPa) = fs(kPa) w2 (kPa) 0 t=—= " " 0 ——

003 | HE 16.083 e 21

0.06 2059 441 13,043 ok PP e 4]

0.08 2510 57.7 14.318 f1T=— 51

0.1 2652 68.8 14.318 81T .

0.12 2575 759 17.258 1;" =0 12

0.15 7219 722 15.299 ]

0.17 2575 67.3 11.082 Wy —==- 41

02 1530 482 11.082 e 43

022 1823 463 13534 ol = .

0.25 1672 487 12.259 —

0.28 7367 441 16,574 ,E_éi f Eji

0.3 2170 414 13.043 == = e

0.32 1765 422 13.338 == B

0.35 1265 469 10.69 =5 ]

0.38 1105 438 12.553 =

04 842 497 16.574 o = ]

043 692 542 23341 o = ]

0.45 713 52 20,693 e e

047 787 455 18.241 ol o]

05 658 47 14.318 ol ]
0.52 754 449 7.159 wll "
0.55 523 13 -2.942 el e
057 785 % -4315 45 E 43|

06 1374 U7 & g o ]
0.62 1510 U6 608 g = -
0.65 1463 17 3923 ¥
Criginal CPT File: &\project files'cpt_854 2018 cor = Save @ Close

Click on Save button to save the changes. This will re-calculate the CPT dataset and
updates the analysis.
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Charts Settings

All charts on top portion of the page, can be customized. There are four charts which are
reserved for showing the soil parameters and one chart (on right part of the page) shows the
Soil Behavior Type indexes. You may change the colors, line styles, chart type and more for
each chart. The simplest way is to right-click on the chart and use the popup menu. The
following screenshot illustrates the menu items:

Sleave Resistance fs(kPa)

Depth 0 1020 30 4050 60 70 8090100
Indicator 0 ptevblesbyabatatebesl _—Dirill out
] [ . ' I ] ] [} ‘_.-.--_
2 F """" e —— [
¢
4 4 _'__'_——l—:-_.
Y =
E—a
6 ¥4 Replace »
8 wt | Insert »
10 4
?--l
£ 12 - == Scale 3
£ Logarithmic scale
a8 bl
= | Datatable
16 A G| Chart bvpe
16 22 Line stvle
Smoakh curve
20 4 )
£} Advanced settings
o7 Edit plat templates
24 = Saveas... k
N B i | f
= Print
26
Correlation methods
| Presentation and export kool
¥ | Apply chart skyle to all charts
Cancel

Replace: use this menu to plot a different parameter on the chart. In this case the current
parameter(s) shown on the chart will be removed and replaced with the selected parameter.

Insert: used to overlay another parameter on the existing plots. For example, if the chart is
currently showing o, (total overburden stress) and you want to compare &'y (effective

overburden stress) with Gy, simply click on Insert from the menu and choose S'v (for a
complete list of symbols and terms used in NowCPT, please see this article).

Remove: used to remove a parameters from the chart when there is more than one
parameter shown in the chart.

Scale: used to change the scale of horizontal and vertical axis of the chart.

Logarithmic scale: this changes the logarithmic scale of horizontal axis of the chart. For
example, for hydraulic conductivity or OCR you may prefer to use logarithmic scale.

Data Table: shows the X,Y series used for plotting this chart.

Chart Type: a variety of different chart types including bar, column, XY scatter, line, Gannt,
etc are available and you can change the chart type for presentation purpose. We
recommend using XY Scatter or most of the charts.

Line Style: allows you to change the line style of the curve.
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Smooth Curve: allows you to toggle between smooth (Bezier method) or line curve.
Advanced settings: shows the chart settings dialog, which enables you to change most of
the above-mentioned properties in one dialog.

Edit plot templates: you can change the default settings used for plotting each parameter.
This included style, color, chart type, captions, etc.

Save as ...: used to save the chart in image formats such as JPG, BMP, PNG, etc.

Print: this directly prints the chart.

Correlation methods: opens the Options page to change the CPT correlation methods used
for interpretations of data.

Presentation and export tool: this is a very useful feature and shows the chart in another
page, so that you can resize the page and the chart, see the data table besides the chart,
change its settings, print, save as Excel and more.

Cancel: closes this popup menu.

Chart Presentation Tool
View our online resources for this item.
Add Field Test Results

You can add field test results (shear wave \velocity, vane shear, standpipe piezometer readings) on this
page. This data will be displayed on relevant CPT graphs for comparison / interpretation purposes. This page
can be accessed from Data—Field Tests on the top toolbar.

Lab Test Results

Enter the |laboratory and field test results in the tables. These will be overaid on comesponding CPT graphs for comparison purposes:
Lab Tests Field Tests
Wane and shear wave velocity measurements: Piezometer readings: Su (kPa) Vs (mis) Head (m)
0 02040608 1 0 100 200 300 10 20 30 40 50
8 [% o 88| [ s harl : _T#__. il
A 1
From | To(m) | SulkPa) Vs (mis) %o | Head (m) 2 ] 2 ] 161
05 15 76 155 142 2] T ] 17
15 25 170 M 426 5 ] 5 ] 15
25 56 163 6 1 6 1
56 105 175 g - 191
105 13 196 g ] 9 ] 20 -
13 168 132 10 A 10 A -
168 21 215 ?1;_ ] 1;_ ]
pal 245 232 13 1 13 1 221
245 ) 205 14 14 23 4
bl 0 252 e 02 g A0 =
E 18 A E 16 A Ena
% 17 % 17 % 1
a 18 1 oo 18 1 D25
19 19
20 20 ] 2
21 21
22 1 22 1 e
23 4 23 4 254
24 1 24 1
25 25 28
28 28
27 27 30
28 28
29 29 ELy
30 1 30 ]
3 A 31 A =
32 2 33 1
33 q 33 1
34 - 34 - 34 -
(;l Refresh Plots 2| save @ Close

Add Lab. Test Results

You can add laboratory test results (sieve tests, Atterberg limits) on this page. This data will be displayed
on relevant CPT graphs for comparison / interpretation purposes. This page can be accessed from
Data—Lab Tests on the top toolbar.
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Lab Test Results

NovoCPT

Lab Tests

From

(m) Ta(m)
0.9 1.1
23 26
37 39
b9 6.1
75 78
51 53
16 16.3
30 304

Field Tests

Pl (%)
12

Laboratory test results on soil samples:

LL (%)
18

26

|98 %
Fines (%) Su (kPa)

K25 20
35

238 25

265 120
186

435 128

&b 3z

130

(' Refresh Phots

Diepth {m)

Q1 = O de M D

Pl (%)
13 14 18

[ R - R R Ry

Enter the laboratony and field test results in the tables. These will be overaid on comesponding CPT graphs for comparison purposes:

Fines (%)

0 20 40 60 &0
[

=R = R AU R ]

Depth (m)

S RS S —

Su (kPa)

B 100 150

Save

@ Close

Add CSR Data

If you use SHAKE software for preparation of site-specific dynamic response spectrum, you can use this
feature to enter CSR calculated by SHAKE into NovoCPT. This will be used for sail liguefaction analysis by
NowoCPT. This page can be accessed from Data—Shake CSR on the top toolbar.
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User defined CSR

ff vou use Shake2000. ProShake, etc for shake column analysis, you can enter CSR data
here. This data will be used for liquefaction analysis:
C5R data
|ser defined Cyclic Stress Ratio (CS5R) data:
B
dife CSR
Depth o 0.1 . D;E . D;B . 0.4
(m) C5SR 0 _
0.35 0.235779 |
'''''''''''''''''' i 0 .
3 0.315 10 1
4 0.336 T
5.25 0.351 i
64 0.361 20
725 0.366 ]
205 0.37 25 1
a7 0373 T
96 0.375 _ 30
E 4
113 0.363 £ 35 1
128 0338 T
136 0.326 40 1
15.25 0.306 T
175 0.285 451
195 0272 50 -
21 0262 ]
2215 0257 B
233 0.254 T
241 0.252 501
2645 0246 a5 |
2885 0.235 ]
0GR N7 N 0
F%’ Refresh Plots B Save e Close

Tabular Results

When the CPT data file is imported or loaded and processed, the analysis results are
presented in both tabular format and in charts. Most of the soil parameters are presented on
the main page, as shown below while additional analyses are accessible through Tools menu
from the top toolbar:
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Other analysis such as pile bearing capacity and settlement analysis are carried out on
separate pages accessed through Tools menu on the top toolbar. The tabular data are
presented in two tables:

| Basic Parameters

Diepth
[r]

005
21
27

- click here
e \
- i

|put Drata
qz [MPa]  fz[kPal
033 1.95
17.74 2354
1038 24 /2

u [kPal
083

IRz
nas

"Basic Parameters" table:
gc : Cone tip resistance as it is read during the test

fs : Cone sleeve friction as it is read during the test

u2 : Pore water pressure as it is read during the test

gt : Corrected cone tip resistance = qc + (1-a)*uz where a is net area ratio (~ 0.8); please
read this article for more information
Q: : Normalized cone resistance = (qt - ov)/cv
Bq : Normalized pore pressure ratio = (u2-up)/(qt - ov)
Fr : Normalized friction ratio = fs/(qt - ov)
Rf : Friction ratio = fs/qgt * 100
Ic : Soil type index (based on Robertson 1986)
Qtn : Normalized cone resistance (based on iterative procedure proposed by Robertson 2010)
= (gt - ov)/Pa * (Pa/c'v)™ where P5 is the atmospheric pressure ~ 100 kPa

n : Exponent of Qi normalization (based on iterative procedure proposed by Robertson 2010)
Sy : Total overburden stress (oy)
S'y : Effective overburden stress (c'y)
Su : Undrained shear strength for fine-grained soils

Fines Content : Percent passing sieve #200 (silty and clay)
Neo : Equivalent SPT blow counts
N1(60) : Equivalent overburden-corrected SPT blow counts = Ngo * C, (Liao & Whitman

method)

- \ .
| Advanced Interpretations

ot (MPa)
0.33

17.78
1A 3R

"Advanced Parameters" table:

Gt
73

B37.13
77 ER

Morm. Pare
Preszs. By

0

]
n

Interpretation P
Marim. Friction — . Soil Behaviour Type
Ratio Friction Fetin Soil Type - Robertzon Iz - Robertzo
0E 06 1 1.99
013 013 g 110
nia n4s q 11 ™
— s

-
- -
~—— ot
—— -
-
-

use scrollbars to view all the results
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Hydraulic Conductivity : Coefficient of permeability of the soil (K)
e : Void ratio

Cc : Coefficient of compression for consolidation settlement *
Dr : Relative density of soil *

Es : Modulus of elasticity, used for elastic settlement

Ko : Coefficient of earth pressure at rest

M : Constrained modulus

St : Sensitivity of clay

OCR : Over-consolidation ratio

@ : Friction angle of soil

Gmax : Maximum shear modulus

Vs : Shear wave velocity

* use this values with cautious, confirm consistency of the results with other correlations and
methods.

Exporting the Results
View our online resources for this item.
Drill-Outs

NowCPT automatically reviews the CPT data and identifies the drill-outs. A drill-out is a depth range where
CPT refusal was encountered due to the presence of very dense material. Typically this very dense layer is
drilled-out and CPT is resumed below this depth. To see a list of drill-outs go to Data—Dirillout from the top
toolbar.

The criteria for recognition of a drill-out can be defined in the General tab of the Options page.

Drill-Outs

List of detected drill-outs for CPT-1

From (m) To(m) Thickness (m)
13 233 1.03

@ Close

Robertson 1986
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NowCPT performs CPT interpretation based on "Robertson 1986", "Robertson 1990" and
"Jefferies and Been 2006" methods. To see the Robertson 1986 soil behavior type distribution
chart, click on Tools—Robertson 1986 button from the top toolbar. This will show the
following page:

Soil Behaviour Type Plot (Robertson

Soil Behavior Type (SBT)
100
2
=
= 10
2
w
2
2
3
E
:
(5]
w
&
—
™
o
:
a
=)
0.1 o
Friction Ratio (%)
B 1. sensitive Fines B sit clayto clay [17. sitty 5and to Sandy Sitt] 7] 10. Gravelly Sand to Sand
. 2. Organic Matenal .5. Clayey Siltto Silyy Clay DS. Sand and Sitby Sand Dll. Wery SHf Fine-Grained
B clay B¢ sandy sitt to Clayey Sit[JJ]2. Sand 12 sand to Clayey Sand
|i‘§i Save Az Image ... @ Close

- Each dot on the graph represents one row of data (at a specific depth).
- To save the graph as an image (for further use in your reports), click on Save As Image
button at the right-bottom corner of the page.

Robertson 1990

NowCPT performs the CPT data interpretation based on "Robertson 1986", "Robertson 1990"
and '"Jefferies and Been 2006" methods. To see the Robertson 1990 soil behavior type
scatter chart, please click on Tools—Robertson 1990 button from the top toolbar. This will
show the following page:
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Soil BEehaviour Type Plot (Robertson 1990)

1000 1

Soil Behavior Type (SBTn)

=
o
- o8l
8 100
5
@ %
@
e
@
=
[=]
o
:E
[}
= 10 .
] =]
z -
* ©
o
=
o
[T ]
3
[=]
1 o
01 1 10
Mormalized Friction Ratio Fr (%)
.1. Sensiive Fines .4. Sil Mixhures - Clayey Sitby to Silty Clay D?. Gravelly Sand to Dense Sand
.2. Organic Soils - Clay DE. Sand Mixtures - Sity Sand to Sandy Silt ES. Very Dense Sand to Clayey Sand
.3. Clay - Silty Clay to Clay .5. Sands - Clean Sand to Silty Sand DB. Very Stff Fine-Grained

|i§°] Save As Image ...

. @ Close .

- Each dot on the graph represents one row of data (at a specific depth).
- To save the graph as an image (for further use in your reports), click on Save As Image

button at the right-bottom comner of the page.

Jefferies & Been 2006

NowCPT performs the CPT data interpretation based on "Robertson 1986", "Robertson 1990"
and "Jefferies and Been 2006" methods. To see the "Jefferies & Been 2006" soil behavior type
chart, click on Tools—Jefferies & Been 2006 button from the top toolbar. This will show the

following page:
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Soil Behaviour Type Plot : Jefferies & Been 2006

This page presents the variation of Soil Behaviour Type with depth, based on the methodology given by Jefferies and Been (2006):

Depth
[en?; [+ Fr%)| Qt(1-Bg}+1 | Zone Drescription i

1000 —
184 149 439747 ]
195 214 195134
89 23 1T7216
01 205 259 148811
012 211 285 119522
015 217 325 82114
017 204 2.8 841.02
02 218 315 42497
022 205 254  460.38
025 215 292 37256
028 188 186 47153
03 191 1@ 40418
032 206 24 308.14
035 235 372 20006
038 248 452 162.36
04 267 593 11685

(L]

Sandy mixtures
Sandy mixtures
Sandy mixtures
Sandy mixtures
Sandy mixtures

Sandy mixtures 100
Sandy mixtures
Sandy mixtures
Sandy mixtures
Sandy mixtures ‘_:

Sandy mixtures -

Sandy mixtures m 10 4=
Sandy mixtures E ]
Sandy mixtures o

Silty mixtures
Silty mixtures

AN EN N N e L8 s B e LA L fs s ENOON UM N UM LN BN N Em tnotmoinoen

043 287 787 o842 Clays : %
045 283 733 87.48 Clays 17 4 !
0.47 27 5.32 52,95 Silty mixtures : §
05 285 7.1 73.25 Clays i ]
0.52 274 6.02 31.58 Silty mixtures N cg
055 284 663 60.47 Clays i E
0.57 261 465 78.68 Silty mixtures | &
06 221 255 13079 Sandy mixtures L t -
062 215 2.3 139.22 Sandy mixtures 0.1 L 10
0.65 214 2.18 128.12 Sandy mixtures Friction Ratio (%)

Dr-\sjg il? 2’;205’ 1:05-45;4 ETE) T'XEU rf5 " Iﬂ Save As Excel |Z| saveAsimage ... @ Close

- Each dot on the graph represents one row of data (at a specific depth).

- To save the graph as an image (for further use in your reports), click on Save As Image
button at the right-bottom corner of the page.

- To save the graph as Excel file (for further analysis), click on Save As Excel button at the
middle-bottom of the page.

Liquefaction Analysis Tool

This tool is used for soil liquefaction analysis based on CPT data. The procedure of
liquefaction assessment in NowCPT, is based on the following two methods:

e Methodology proposed by Robertson (2012) in "Guide to Cone Penetration Testing"
e Methodology proposed by Idriss & Boulanger 2008

The desired method may be selected on Options page.
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Soil Liquefaction Analysis

@ ‘(i r mmp !
Liquefaction Assessment Postdiquefaction Displacemerts Tabular Resutts Double click on charts to enlarge
Relative Density (%) C3R* CRR Liquefaction Safety Factor
0 10 20 30 40 50 60 70 30 90 0.1 02 03 0.4 0020406081 121416182 o 1 2 3
0 0 0 o
2 — 2 2 ra— 2 _|
: = | . A e
g & g 3 E;_- g
10 il 10 10 10
12 :T 12 12 L 12
14 :E’FF" 14 14 Z_ 14
16 = 16 16 - 16 T———
18 - 18 18 18
20 = 20 20 20
22 ——e 22 22 = 22
24 —_— T2 E2¢ : B2
£ 2 %‘ £ £ % g2
o 28 S —— o 28 O 20 {eeai— o 28
30 30 30 * 30
32 . — 32 i 32
34 = 34 34 T 34
36 35 36 = 36
38 38 38 ' 38
40 40 40 40
42 42 42 42
44 44 44 44
45 45 46 46
a8 48 a3 1 43
50 50 50 50
52 52 52 g2 I—
Assumptions
Site topography: {Free face} Earthquake magnitude = 7 GWL=1m
L/H=12 PGA=D035g MSF for Sand/Clay = 1.19/1.19
CSR”" : uzer C5R data (29 points)
@ Close

The details of soil liquefaction analysis at each depth is presented in tabular format:

Sy : Total overburden stress (ov)

S', : Effective overburden stress (cv)

Ry : Stress reduction factor in simplified Seed and Idriss 1971 formula

Dr : Relative density of soil (based on Tatsuoka et al. 1990)

Ymax : Maximum shear strain, estimated from Dr and liquefaction safety factor, at each depth
ey 1 Volumetric strain (for settlement analysis), estimated from Dr and ymax, at each depth
(read this article)

Kc : Fines content correction factor (Robertson & Wride 1998) for Qtn

CSR : Cyclic stress ratio, please read this article for more information

CRR : Cyclic resistance ratio (based on Robertson 2009 method), please read more

Safety Factor : Liquefaction safety factor = CRR / CSR * MSF

MSF : Magnitude scaling factor

Lateral Displacement : Accumulation of the Post-liquefaction lateral displacement of the site,
estimated based on Zhang, Robertson and Brachman (2004) method (from the bottom of the
model -the lowest depth in CPT dataset). Please read this article for more information.

Sr : Residual shear strength

Liquefaction Behavior : Behavior of soil according to Robertson 2009 definition

By default, the minimum required safety factor against liquefaction is assumed to be 1.0 and
the region for safety factors less and greater than this value are colored by dark red and
dark green on the safety factor chart. To change the required safety factor, use the textbox
at the bottom of the page and then press Update button to refresh the charts.
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@ Please notice that liquefaction is only assessed for those soil types that are set in

NowCPT Options page as potentially liquefiable.

Bearing Capacity Analysis Tool

Use Tools—Bearing Capacity from the top toolbar to calculate the bearing capacity of
shallow footings. Sand density is used for Robertson (1996) method. In all methods, average
qc is calculated over a depth 1.5xB below the underside of the footing.

Meyerhof (1956) method: C =12.2 is used.

Tand et al. (1995) method: Rk value varies between 0.14 to 0.2 and NovoCPT uses C=0.17

CFEM refers to Canadian Foundation Engineering Manual.

Bearing Capacity

Foundation

Footing B {m) :
Footing Of {m) :
Soil Unit Weight Above Footing (cM/m3) :

Sand Density : | Dense Sand g

E Calculate

Bearing Capacity Analysis Results

Awverage qc Below the Footing (MPa) = 0.61

Cwerburden Stress at the Footing Level (kPa)= 10

Robertson (1356) qu =145 kPa
Meyerhaof (1956) qu =74 kPa
Tand et al. (1555) gu="113kPa

Schmertmann (1978) qu =107 kFa

Owkati (1978) qu =262 kPa
Owkati (1978) qu =177 kPa
CFEM (2008) qu =122 kPa

for C=122

for Rk=0.17

for pad

for strip

@ Close

Settlement Analysis Tool

This tool is designed to analyze the elastic and consolidation settlement of shallow footings
based on CPT data. The elastic (immediate) settlement is calculated based on the
methodology proposed by Schmertmann; The consolidation settlement is based on Terzaghi's

one-dimensional consolidation theory.
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g T e
Please enter focting size and consolidation properties of the subgrade sail. Total settlement will be calculated based on 1D Terzaghi consclidation theory, and Schmetman method for elastic settlement. Elastic settlement
is calculated for coarse-grained soils only; consolidation settlements are calculated for fine-grained soils (based on Seil Behaviour Type).
e n-situ Eff. Overburden Stress  Settlement Charts  Tabular Results Double click on charts to enlarge
= === |n-situ Eff. Stress After Loading
4 Pre-consolidation Stress Stress (kPa) Consolidation Settl. Sc Elastic Settl. Se (mm) Total Settl. S {mm)
— 1 10 100 1000 10000 {mim) 4] 1 3 4 5 1] 5 10 15 20
oundation 03 o 5 10 15 20 0 0
) 04 —
Width 8 m) = 2 — 2 2
2
oy 4 4 4
Lengin L r) = : ; g :
Depth Df fm) - 05 6 ;
ot , E : :
Stress (cPa)= |150 10 10 - 10
10 ]
12 12 4 12
1D Consolidation Settlement 14 12 14] 14
Void Ratioeo : (0.7 14 1
16 16 16 o 16
Ce: 18 ® 18] 18
= & 20 201 20
Unsat. Setd. Ratio: [0 | 2 2 2 2
E 24 T2 E 24 E 24
£26 £ £ g2
' . o g L S 28
Elastic Settlement (Schmertmann) o 28 o 28 o 28 Q
Time {year) : 30 30 30 30
32 32 32 4 32
o |25 1
- 34 34 34 - 34
Net pressure (kPa)=141.2 35 35 35 36
C1=0963 a8 38 38 38
C2=14 40 40 40 - 40
€3-1.38 :
42 42 42 42
Estimated Total Settlement = 1
20 mm 44 44 44 44
46 4% 46 46
48 P 48 48 48
50 L 50 50 50
ﬁ Calculate @ Close 52 e 5z ] 52

Enter footing size and consolidation properties of the subsurface soil within 1.5xB below the
underside of the footing. For Schmertmann method, time for long-term settlement as well as
a should be specified, where o is defined as the ratio of modulus of elasticity (Es) to cone
resistance (qc¢) at each depth. When all required data is entered, press the Calculate button.

Calculation details is presented in the Tabular Results tab, and settlements are plotted on
charts. Columns of the table presented in the Tabular Results tab are described below:

dc : Cone tip resistance as it is read during the test

I, : Schmertmann influence factor

OCR : Over-consolidation ratio

e : Void ratio

Cc : Coefficient of compression for consolidation settlement

Cs : Coefficient of re-compression for consolidation settlement

Pc : Pre-consolidation stress

Sy : Total overburden stress (oy)

S'y : Effective overburden stress (c'y)

dp : Stress increase at each depth, due to the applied load on the subject footing
dSc : Consolidation settlement at an element of soil with thickness of dz
dSe : Elastic settlement at an element of soil with thickness of dz

Sc : Accumulative consolidation settlement at each depth

Se : Accumulative elastic settlement at each depth

S : Accumulative total settlement at each depth (i.e. S=Se+Sc)

Other parameters:

Unsaturated Settlement Ratio : If you wish to calculate the unsaturated consolidation
settlement above the groundwater level, choose a value other than zero for this field.
NovoCPT will multiply this factor by total calculated consolidation settlement above the
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groundwater level.
Time : This is the time in elastic settlement calculation to account for creep.

a : Is used for estimation of soil modulus of elasticity based on cone tip resistance E=a.qc

@ Schmertmann (1970) suggested that a value of a=2 should be applied for normally
consolidated, un-aged and un-cemented predominantly quartz sands; This is based on a load
increment from 100 to 300 kPa. It is probable that somewhat higher o values may be
appropriate for loose sands and somewhat lower values for very dense sands.

Pile Bearing Analysis Tool (LCPC)

This tool is designed to analyze the bearing capacity of the piles based on CPT data,
according to the method proposed by Bustamante and Gianeselli (1982) also known as LCPC
Method. To read more about this method please click here.

Pile Bearing Capacity (LCPC method)

B -

Analysis Settings [ Pile Bearing Capacity Plots = | Tabular Results Double dick on charts for more

Flease select pile type:

- - Ultimate Skin Friction (kM) Ultimate End Bearing (kM) Allowable Bearing (kM)
plain bored pile ~ o 200 4000 [ 50 100 50 200 i} 1000 2000
mud bored pile 1] ] 0
micra Eile ow iressurei 5 2 h2- 2
pier 4 4 4
barrett 6 [ 6
case screwed pile
driven precast pile 8 8 8
prestressed tubular pile 10 10 10
driven cast pile
jacked metal pile 12 12 12
micropile (small diameter <250mm, high presst 14 14 14
driven grouted pile (Jow pressure) v 16 16 16
LCPC Group MName : I-B 18 18 18

20 20 20
22 22 22
Pile tip outer diameter (m): 0.914 =24 24 E 24

{

Limit fp for friction resistance

30 30 30

Pile tip area = 0.053m2 32 32 32
34 34 34

Skin friction safety factor: 35 36 16
End bearing safety factor: 38 38 38
40 40 40

Mote: Pile weight is not deducted from pile 42 42 42

resistance, Files are assumed to be plugged.

i
Pile is pipe with wall thickness (mm): ﬁ 26 E.EG EEG
228 S28 - 228

@ Calculate @ Close 52 52 52

Pile Types

According to LCPC method, the following pile types can be chosen:
e plain bored pile

mud bored pile

micro pile (low pressure)

case bored pile

pier

Barrett

case screwed pile

driven precast pile

pre-stressed tubular pile

driven cast pile

jacked metal pile
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micropile (small diameter<250mm, high pressure)
driven grouted pile (low pressure)

driven metal pile

driven rammed pile

jacket concrete pile

grouted pile (large diameter, high pressure)
hollow auger bored pile

Safety Factors
Please specify required safety factors for friction and end bearing capacity.

Pile Geometry

Pile diameter is assumed to be uniform along the depth. Bearing capacity will be calculated
along the length of the pile (limited to CPT test depth)

@ Select Limit fp value checkbox to apply a cap for fp.

qP = ]:(,: (ea fp = _4

Clyene

Tabular data is presented at each depth and all the dataset is plotted versus depth on
different charts. Columns of analysis results table are described below:

Kc : End bearing factor
a , fp 1 Friction bearing factor
Soil Nature : Nature of the soil according to LCPC method' definition

Details of the calculation is presented in Tabular Output Data tab. To export, print and save
the results use the toolbar buttons (more information here).

@ It should be noted that weight of the pile is not deducted from the allowable bearing
capacities; therefore, user should correct the final results based on the actual weight of the
pile, if necessary.

Stratigraphy

On this page you can define subsurface stratigraphy based on variation of different CPT parameters. This
tool provides you the visual aid to identify the soil layers.
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Stratigraphy Assistant

Select your desired soil parameter to compare with go. Then use your engineering judgement to identify subsuface soil layers, and
enter them in the table. For presentation purposes, attemate layers will be shown as green and red.
R || HL ot (MPa) v
ool To(m) Average gt (MPa) ] b i arllgpﬂ] 15 20 0 b i I:1IIIIII;IF.E[:I 15 20
0 13 1.034 01 i ! ! ! 01 I ! ! !
13 23 0.231 21 2f
23 335 4878 41 “a
185 46 2,888 = .
46 6.7 3277 10 ] 10 ]
6.7 7.3 5452 12 ] 12 ]
73 95 2024 14 ] 14 ]
95 11 3.576 15 1 16
11 13 4825 18 4 18 4
13 145 8.785 20 4 a0 4
145 16.6 3.858 22 4 22 4
166 18 8.024 E 24 E24
12 19.7 4374 & 26 1 526 1
19.7 20,65 9.114 & 28 1 o 28
2065 218 5 653 301 301
218 24 2724 2] 2]
24 2% 5211 i; ] i; :
26 285 4016 35 ] 1
285 3 2426 i a
K] 35.8 3.591 Pr I | 47
358 375 246 44 | 44 -
375 40 1.925 a1 | 45
40 515 2216 43 4 r 43
&0 1-E B0 1iF
gl — gy =
| Save @ Close

Report Manager

This page can be used to choose the graphs you want to print. The following options are
available:

Print On-screen Graphs: Choose this option if you want to only print the graphs already
shown on the screen.

Print Selected Graphs: If you prefer to choose more graphs than those plotted on the
screen, choose this option and select the subject charts from the list. There is no limitation
for the number of charts in each report.

# of Charts / Page: Defines the number of page which should be inserted on each page of
the report.

27134



NovoCPT

£t Report Manager

Only graphs are included in this report. To print tabular data, please choose toolbar
"Export” button an each page.

For more custom reports, save the chart as image and export tabular data into
Microsoft Excel format for integration with your own custom reparts.

() Print On-Screen Graphs
(@ Print Selected Graphs H of charts / page: |8 w

Please select output charts:

=] Basic Parameters ~

-[«]Cone Tip Resistance qc (MPa)

-[]5leeve Friction Resistance fs (kPa)

-[]Pore Pressure u2 (kPa)

-] Friction Ratio (%)

~»|Mormalized Friction Ratio Fr

-] Corrected Cone Resistance gt (kPa)

----Pnre Pressure Ratio Bg

-[]undrained Strength Su (kPa)

[ Inferred SPT NED

[ Inferred SPT M1, 60

-[]Fines Content (3¢

[ Overburden Stress Sv (kPa)

[ Overburden Effective Stress Sv (kPa)

=-15ail Behaviour Type

..-[#]SBT Zone

BT Ic "
| P .

-4  Show Report @ Close

@ This report only includes the selected graphs; This is because a CPT file has several rows
of data and it may not be practical (or necessary) to print the tabular results. To print
tabular data, please first export the data to Excel file (read this article) and then print or
edit data.

Print Preview

In order to print a summary report of all calculations, click on File—Print menu. All the graphs
will appear on the report pages. The image below describes the toolbar buttons on this page:
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Zoom Levels Page Settings Save Report as PDF

1
Previous Page 1 ) O\ T ? @ T Exit Report
/ 50% /
Next Page 1003, Print the Report
150%
200

4, Zoomin Ctrl+Up
=, Zoomout Cirl+Down

1 page
2 pages
4 pages

To print the tabular data on each page use Export button from the toolbar; please read this
article for more information.

Options

This page is used for setting NovoCPT preferences and is accessible from the top toolbar
through Tools—Options.

* 0o ptions

Please select analysis and comelation methods. This settings is applied to all analysis at ‘program level” so it will
affect any CPT data loaded into the program:

General  Plot Templates Comelations Consclidation  Unit Weights  Liguefaction
Language Misc.

User interface language: | English Cutput units: | Metric w

Help language: | English > Cone net area ratio:

=
it

Drill-out recognition gap (m):

Report Titles
CPT Interpretation:

|Cune Penetration Test Report |

Liguefaction Analysis:
||Jquefaction CPT Analysis Report |

Pile Analysis:
|Pile LCPC Analysis Report |

= Save @ Close
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The following provides some clarifications:

Cone Net Area Ratio (a): This is determined from laboratory calibration with a typical value
between 0.7 to 0.85 and is used for calculating the gt = qc + uz2(1-a).

Drill-out Recognition Gap : NovoCPT automatically detects the drill outs based on the depth
intervals and shows the corresponding gaps in the plots. The default value for drill-out gap is
0.15 m, meaning that if the interval between two subsequent depth is greater than 0.15m,
that depth range will be recognized as a drill-out.

Output Units : is used to set the unit system used for outputs and user interface
presentations such as plots and tables. Both Metric and US Customary units are supported.
Apply Normalization Approach for Qu, : if selected, the iterative procedure proposed by
Robertson 2009 will be applied to the analysis.

Soil Behavior Type Unit Weights : use this tab to edit the unit weights associated with each
soil type. This numbers will be used for overburden stress calculations.

Use Robertson 2010 Equation (for soil unit weights): if selected, instead of the commonly
used unit weight table, an equation proposed by Robertson 2010 will be used during analysis.
Potentially Liquefiable Soil Types : is used to specify the soil behavior types which are prone
to soil liquefaction. When conducting soil liquefaction analysis, CRR values will only be
calculated at depths having one of the "potentially liquefiable" soil types.

Fine-grained Soil Definitions : is used to specify the soil behavior types which should be
considered as fine-grained. These soil types are then used for consolidation settlement
calculation.

Plots Templates : is used to set the color / style of the charts. This settings will be saved as
global settings and will be used for the future analyses.

Press Save button when all parameters are set. NovoCPT will then re-process the CPT
dataset based on the new settings.

Liquefaction Assessment Procedure

NovoCPT evaluates the factor of safety against soil liquefaction based on the following
methods:

Robertson 2010
NovoCPT uses the following equation for calculating factor of safety at each depth:

FS = (CRR7.5 / CSR) * MSF * Ka

where CRRy 5 is the Cyclic Resistance Ratio for earthquake magnitude of 7.5, calculated from
the flowchart proposed by Robertson 2009, also shown on Figure 1 below,

CSR is Cyclic Stress Ratio (read this article), MSF is Magnitude Scaling Factor (also known as
Km), Ka is the slope effect, assumed to be 1.0
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Figure 1 : Flow chart to evaluate cyclic resistance ratio (CRR7.5) from CPT, after Robertson
2010.
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Idriss and Boulanger 2006

For details of soil liquefaction analysis please refer to "Soil Liquefaction During Earthquake" by
I.M. Idriss, R.W. Boulanger. It should be noted that in this method, user can enter sieve test
results (fines content %) if such data is available. Fines content will then be used for fines
content correction carried out for soil liquefaction based on Idriss and Boulanger method.

Cyclic Stress Ratio (CSR)
The simplified Cyclic Stress Ratio, CSR, is given by Seed and Idriss (1971) as:

CSR, . = 0.65 [ . [” ](r:;)

G, 4

Where:

CSR7 5 : the cyclic stress ratio with reference to earthquake magnitude of 7.5
oy : total overburden pressure at the depth considered
oy’ : effective overburden pressure at the same depth

amax : Maximum horizontal acceleration at the ground surface
g : acceleration due to earth’s gravity
rq : stress reduction factor (read this article)

Note: You can enter user-defined CSR values (e.g. calculated from Shake2000, ProShake,
etc). For more information please read this article.

Stress Reduction Factor (Rd)

NovoCPT covers the following methods for calculating Rq:

NCEER (1997) based on Seed & Idriss (1971)

rq= 1.0 - 0.00765 Z forz £9.15m

rq= 1.174 - 0.0267 Z for9.15m<z <23 m
rq= 0.744 - 0.008 zZ for23m<z <30 m
rq= 0.50 forz >30m

Thomas F. Blake (FugroWest Inc., Ventura, California)

(1.000- 0.41132" + 004052z + 0.001753z"%)
(1.000 + 0.4177 2" + 0.05729z - 0.006205z"* + 0.001210%%)
Idriss & Boulanger (2008)

(based on Golesorkhi 1997 and Idriss 1999 works)
r,= exp[af{:} + ﬁ(z)-_-"l,ﬂ']

rg=

|
a(z)=-1.012-1.126s1n|
= 11

+5. 133‘1|
3 )

B(z)=0.106+0.118sin

+5.142 |
\11.28 )
Kayen et al. (1992)
ri=1-0.012Z7
Magnitude Scaling Factor
NovoCPT covers the following methods for calculating MSF:

Boulanger & Idriss for Clay

-M/4 + 0.828

MSF =1.12 * e >1.13



Youd et al 2001 for Sand
MSF =174 / (M ~ 2.56)

Post-liquefaction Lateral Spreading

The following method for estimating the post-liquefaction lateral displacements is
incorporated into NovoCPT:

Zhang, Robertson and Brachman, 2004

This method is essentially based on estimating maximum cyclic shear strain of each layer
during and after liquefaction which is estimated from safety factor against liquefaction (FS)
and relative density of soil (Dr), When Dr can be correlated from CPT data based on the
following equation (Tatsuoka et al.,1990):

Dr = - 85 + 76log(qc1n) dcin< 200
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Figure 1 : maximum cyclic shear strain for post liquefaction
lateral displacement proposed by Zhang, Robertson and Brachman, 2004.

Then, the Lateral Displacement Index (LDI) is calculated from the following equation:

Eﬂlﬂ_‘;

LDI:J.;. Y max@ =

and according to site ground sloping, the lateral displacement is estimated. To read the
complete procedure proposed by authors, please read the following paper from our website:

(5] Estimating Liquefaction-Induced Lateral Displacements Using the Standard Penetration
Test or Cone Penetration Test
G. Zhang; P. K. Robertson; and R. W. I. Brachman

Post-liquefaction Site Settlement


http://www.novotechsoftware.com/downloads/PDF/en/Ref/Zhang_et_al_displacement.pdf
http://www.novotechsoftware.com/downloads/PDF/en/Ref/Zhang_et_al_displacement.pdf

Post-liquefaction settlements occur during and after earthquake shaking. For level ground
conditions the amount can be computed from the volumetric re-consolidation strains induced
as the excess pore water pressures dissipate. Based on the field experiences during past
earthquakes, the amount of volumetric strain depends on penetration resistance and the CSR

NovoCPT

applied by the design earthquake.

Curves proposed by Ishihara and Yoshimine (1992) are shown in Figure 1 and indicate that
volumetric re-consolidation strains can range between about 4.5% for very loose sand to 1%
for very dense sand. These curves have been used for estimating post-liquefaction

settlements.

Figure 1 : Recommended relationships for volumetric re-consolidation strains as a
function of maximum shear strain and relative density (Ishihara & Yoshimi 1992)
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Novo Tech Software Website

Visit our website at http://www.nowotechsoftware.com

Contact Us

Send a support request at http://www.nowotechsoftware.com/contact-us/
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