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FA Index Properties Calculator v.1.2025 (@Gutiérrez-Ch, José G.) = X
Three-phase Model
Inputs:

Weights (N) Volumes (cm3)
oy e
Wa (N) 100 W (cm3) W
V. = Volume of solids
Wl prdenn) ¥, = Volume of voids: air + water (partially saturated
soil), water only (saturated soil), air only (dry soil)
Ws (N) Vs (cm3) Weights Volumes

off @) on
Index properties (carcines) (el

W, = Total weight of given soil sample
W, = Weight of air in the voids = 0
v, W,, = Weight of water In the volds
W; = Weight of solids
v, V; = Total volume of soil sample
¥, = Volume of air in the voids
¥, = Volume of water in the voids

Dry unit weight, yd (kN/m3) 0.00 Void ratio, e 0.00| Off O
Bulk unit weight, yh (kN/m3) 0.00 Porosity, n 0.00

Saturated unit weight, ysat (kN/m3) 0.00 Degree of saturation, Sr (%) 0.0| off Ol
Submerged unit weight, y' (KN/m3) 0.00 Water content, w (%) 00
Unit weight of soil solids, ys (kN/m3) 0.00

Specific gravity, Gs 0.00 | Off o |
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1 Introduction
1.1 Whatis the Index Properties of Soil App?

It is an application developed as a support tool to undergraduate students of the Soil and
Rock Mechanics course at the UPM’s Civil Engineering Degree (E.T.S.l. de Caminos,
Canales y Puertos). The app allows users to quickly obtain index soil properties and
compare the results with the exercises proposed in the course.

1.2 Who is the App for?

The application is intended for:

e Undergraduate students of the Soil and Rock Mechanics course at the UPM’s Civil
Engineering Degree.

e Students of other courses related to soil mechanics and geotechnical engineering.

e Professionals in the field of soil mechanics and geotechnical engineering.

1.3 Installation steps

a) Run the file “MyApplnstaller_web.exe”.

b) In the following window, click on “Next” button:

'® Index_Properties_Calculator_v25_1 Installer == O X

Connection Settings

Index_Properties_Calculator_v25_1 1.0
Application for Calculating the Elemental Properties of Soil Based on a Three-Phase System

This application was developed for academic, non-commercial purposes. For any errors, feedback, or
suggestions, please contact me via email: jg.gutierrez@upm.es.

Creative Commns CC BY NC ND

Gutiérrez-Ch, J.G.

Cancel
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c) Select the folder where you want to install the App. Then, click on “Next” button to

confirm your selection and move forward with the installation process. Tip: Add a shortcut
a desktop to make accessing the application quicker and more convenient.

/*! Installation Options == O X
Choose installation folder:
|C:\Program Files\Index_Properties_Calculator_v25_1 Browse...

Restore Default Folder

iAdd a shortcut to the desktopf

Cancel

d) In the following window, click on “Next” button:

'* Required Software == O X

MATLAB Runtime is required.

Choose installation folder: 1\/I_IAPFIJAx}3GJ |
C:\Program Files\MATLAB\MATLAB Runtime| Browse... NTHE

Restore Default Folder

R2020a

MATLAB and Simulink are registered trademarks of The MathWorks, Inc. Please see
mathworks.com/trademarks for a list of additional trademarks. Other product or brand names may
be trademarks or registered trademarks of their respective holders.

WARNING: This program is protected by copyright law and international treaties. Copyright
1984-2020, The MathWorks, Inc. Protected by U.S. and other patents. See MathWorks.com/patents

) Mattorks
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e) In the following window, click on “Yes” button. Then, click on “Next” button:

Universidad Politécnica de Madrid
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Departamento de Ingenieria y Morfologia del Terreno

®| License Agreement - O

X

The MathWorks, Inc.
MATLAB RUNTIME LICENSE

IMPORTANT NOTICE
BY CLICKING THE "YES" BUTTON BELOW, YOU ACCEPT THE TERMS OF THIS LICENSE. IF YOU ARE NOT WILLING TO DO
S0, SELECT THE "NO" BUTTON AND THE INSTALLATION WILL BE ABORTED.

1. LICENSE GRANT. Subject to the restrictions below, The MathWaorks, Inc. ("MathWorks”) hereby grants to you, whether
you are an individual or an entity, a license to install and use the MATLAB Runtime ("Runtime™), solely and expressly for
the purpose of running software created with the MATLAB Compiler (the "Application Software”), and for no other
purpose. This license is personal, nonexclusive, and nontransferable.

2. LICENSE RESTRICTIONS. You shall not modify or adapt the Runtime for any reason. You shall not disassemble,
decompile, or reverse engineer the Runtime. You shall not alter or remove any proprietary or other legal notices on or in
copies of the Runtime. Unless used to run Application Software, you shall not rent, lease, or loan the Runtime, time share
the Runtime, provide service bureau use, or use the Runtime for supporting any other party’s use of the Runtime. You shall
nat sublicense. sell. or atherwise transfer the Buntime ta anv third nartv. You shall nat renublish anv documentation which

W

ONo

Do you accept the terms of the license agreement? @)

) Matiorks

f) In the following window, click on “Install” button:

= Confirmation — O

Index_Properties_Calculator_v25_1 will be installed in:
CA\Program Files\Index_Properties_Calculator_v25_1

Index_Properties_Calculator_v25_1 requires MATLAB Runtime R2020a.

MATLAB Runtime R2020a will be installed in:
C\Program Files\MATLAB\MATLAE Runtime\v98

Download Size: 642 MB

insall
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g) Once you have completed the previous steps, the installation process will be finished.
An example of the final installation screen is shown below:

* Installation Complete

T

1.4 Accessing the App

a) Navigate to the installation directory at:
C:\Program Files\Index_Properties_Calculator_v25 1\application

b) Double-click the file "Elementary_Properties_v25 1.exe". After a few seconds, the
main application window will appear:

4\ Index Properties Calculator v.1.2025 (@Gutiérrez-Ch, José G.) — s

Three-phase Model

Inputs:
Weights (N) Volumes (cm3) W, = Total weight of given soil sample
e AR, A W, = Weight of air in the voids = 0
WEN)| 100 wvt(em3)| 100] e = fiscrt of ot ki vt
— e W, (7 "
| W | ™ . V; = Total volume of soil sample
wa| 100 ww(em3) [ 100] | 4 % 1% Volume of s in the vokde
s ¥, = Volume of water in the voids
Ww (N) | 1.00 g (4 v, = Volume of solids
™ 7} Miwi(ems) ‘ﬁ el ¥, = Volume of voids: air + water (partially saturated
(= T soil), water only (saturated soil), air only (dry soil)
Wsi(N) 1'00‘ Vs (cm3) L 100  weights Volumes

off (\ On Activate this option to use weights and volumes as input data: otherwise, enable it to enter index properties instead !

Index properties L
Dry unit weight, yd (kN/m3) 0.00 Void ratio, e 0.00 Off ol
Bulk unit weight, yh (kN/m3) 0.00 Porosity, n 0.00
Saturated unit weight, ysat (kN/m3) 0.00 Degree of saturation, Sr (%) 00| C o
Submerged unit weight, y' (kN/m3) 0.00 Water content, w (%) 0.0
Unit weight of soil solids, ys (kN/m3) 0.00
Specific gravity, Gs 0.00| C o
Note: | This was developed for acadk purposes. For Inputs Outputs

P
any errors, feedback, or suggestions, please contact me via email.

Prof. José Gregorio Gutiérrez Chacén
E.TS.I. de Caminos, Canales y Pueros.

: \ unIversipap Dpto. de Ingenieria y Morfologia del Tereno
| | poLITECNica Laboratorio de Geotecnia
J | DEMADRID  (Zjg.gutiemez@upm.es, «*+34 91067 4271 ) (5)|
| web: https://blogs.upm.es/gutierrez-ch/ I m b @ |
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2 Theoretical Background

The application enables the estimation of index soil properties by considering soil as a
Three-phase system (see Fig. 1): the solid phase (consisting of mineral and organic
matter), the liquid phase (consisting of water or another fluid present in the voids or
pores), and the gaseous phase (air or another gas within the pores). Based on this
system, various index properties can be described that help characterize a given soill
sample.

W, = Total weight of given soil sample
W, = Weight of air in the voids = 0
— |V, W,, = Weight of water in the voids

W, = Weight of solids
v, Ve = Total volume of soil sample

V, = Volume of air in the voids

i, = Volume of water in the voids

Gaseous
W V
a phase *

V; V; = Volume of solids
I, = Volume of voids: air + water (partially saturated
soil), water only (saturated soil), air only (dry soil)

Weights Volumes

Fig. 1. Conceptual Three-phase Model. Volumes expressed in cm® and Weights in Newtons.

2.1 Equations

Porosity, n:

- Void ratio, e:

- Degree of saturation, S, (%):

- Dry unit weight, y (kN /m?3):

- Bulk or moist unit weight, y, (kN /m3):
W, + W, + W,
Yn = v
t

- Saturated unit weight, y,.(kN/m3):
W+ W,
Yh = v,

@@@@ © 2025 Gutiérrez-Ch, J.G. User Manual — Index Properties of Soil. This content is licensed
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Submerged unit weight, y'(kN /m3):

— WS — Yw- Vs
14 —Vt
Unit weight of soil solids, y, (kN /m?3):
W
y% - lé
Specific gravity, Gs:
Vs
Gs = —
* Y
Water content, w (%):
Wy
=—x100
T
Relationships between e, G5 and other index properties:
_ e
"Tire
_ ¥
Va 1+e
Ys = Yw " Gs

Vsat = Va T . Vw

Ysum = Vsat — Yw

Relationships between e, G, S,- and other index properties:

Same as above

_ Vs + Sp. €. %
Vn (1+e)
€ Yw
Vs

w=3_,,

Note: Weight of water is considered as y,, = 10 kN /m?3

under a CC BY-NC-SA 4.0
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3 General Navigation of the App

The Soil Index Properties application features a user-friendly graphical interface and
offers two calculation modes:

a) Mode 1.

This mode allows the calculation of soil index properties using input data related to the
weights and volumes of a soil sample based on the three-phase system. To activate this
mode, the toggle switch must be set to the “On” position, as shown in Fig. 2.

Please note that in this mode, only weights and volumes can be entered; other types of
variables are not available for input.

4\ Index Properties Calculator v.1.2025 (@Gutiérrez-Ch, José G.) — X
Three-phase Model
Inputs:
1 W; = Total weight of given soil sample
Welghw VOIUITIEM W, Ga;:g: s i W:, = Weight of air in the voids = 0
Wt (N)[ 1.00 ‘ Vt (cm3) [ 1.00 ‘ 2 — v, W,, = Weight of water In the voids

W W = Weight of solids
[ WA v, Vi = Total volume of soil sample
Wa (N) | 1.00 ‘ Vv (cm3) ‘ 1.00 ‘ T — * ¥, = Volume of air in the voids

Soi s ¥, = Volume of water in the voids

Ww (N) | 100] vwemy)[ 100| [ e I ¥, = Volume of solids
S o v A ¥, = Volume of volids: sir + water (partially saturated
| | s soil), water only (saturated soil), air only (dry soil)
Ws(N) | 1.00] vs (cm3) ‘ 1.00|  weights Volumes

off ( ) Oni Activate this option to use weights and volumes as input data; otherwise, enable it to enter index properties instead

Index properties
Dry unit weight, yd (kN/m3) 0.00 Void ratio, e
Bulk unit weight, yh (kN/m3) 0.00 Porosity, n 0.00
Saturated unit weight, ysat (kN/m3) 0.00 Degree of saturation, Sr (%) 0.0
Submerged unit weight, y' (kN/m3) 0.00 Water content, w (%) 00
Unit weight of soll solids, ys (KN/m3) 0.00
Specific gravity, Gs 0.00

Note: This application was developed for academic, non-commercial purposes. For
any errors, feedback. or suggestions, please contact me via email.

Prof. José Gregorio Gutiérrez Chacén
E.T.S.I. de Caminos, Canales y Puertos.

\ UNIVERSIDAD Dpto. de Ingenieria y Morfologia del Terreno
! | poLiTEcNica Laboratorio de Geotecnia
\= L) | DEMADRID  (Fjg.gutierez@upm.es, « +34 910 67 4271

web: hitps.//blogs.upm.es/gutierrez-ch/

Fig. 2. Calculation Interface — Mode 1.

b) Mode 2:

This mode enables the calculation of soil index properties using other previously known
parameters, such as the void ratio (e), the specific gravity (G5), and the degree of
saturation (S,). To activate this mode, the main switch (see Fig. 3) must be set to the “Off”

@@@@ © 2025 Gutiérrez-Ch, J.G. User Manual — Index Properties of Soil. This content is licensed
BY NC SA under a CC BY-NC-SA 4.0
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position. Then, each individual switch corresponding to the properties to be entered must
be turned “On”.

Please note that in this mode, the input of sample weights and volumes is disabled and
calculations are based only on other soil index properties.

4\ Index Properties Calculator v.1.2025 (@Gutiérrez-Ch, José G.) — X

Three-phase Model

Inputs:
We;ghts (N) Volumes (cm3) W, = Total weight of given soil sample
W, W, = Weight of air in the voids = 0
Wt (N) 1.00 Vt (cm3) 1.00 v, W, = Welght of water In the voids.
- W, = Weight of solids
We ™™ r Ve = Total volume of soil sample
Wa (N) 1.00 Vv (cm3) 1.00 e Vi = Volume of air in the voids
Wy = Volume of water in the voids
Ww (N) 1.00  Vw (cm3) 1.00 W, K = Volume of solids !
¥, = Volume of voids: air + water (partially saturated

soil), water only {saturated soil), air only (dry soil)
Ws (N) 100 vs (cm3) Weights Volumes

Off ( ) On EACEi\I’Ble this option to use weights and volumes as input data; otherwise, enable it to enter index properties instead

E.T5.I de Caminos, Canales y Puertos.

3)e, Gs, Sr || 3)n, yd, ys, ysat, y', yh, w

Index properties | Calculate | | Reset .
Dry unit weight, yd (kN/m3) 0.00 Void ratio, e 0.00 EOfF /j On
Bulk unit weight, yh (kN/m3) 0.00 Porosity, n 0.00 E
Saturated unit weight, ysat (kN/m3) 0.00 Degree of saturation, Sr (%) 0.0 EOff j On
Submerged unit weight, y' (kN/m3) 0.00 Water content, w (%) 0.0 E
Unit weight of soil solids, ys (kN/m3) 0.00 E
Specific gravity, Gs 0.00 =Off /) On
- | This application was developed for academic, non-commercial purposes. For e SRl e e s =:.
R any erﬁfs_. feedback, orsu?gesﬁans. please contact me via (s'rr]pa.f.'jmS H Inputs Ouwputs :
= e 1)n .
Prof. José Gregono Gutiérrez Chacon H 2; e, Gs 2% n, yd, ys, ysat, y' .
UNIVERsIDap Dpta. de Ingenieria y Morfalogia del Terreno 3 .
E POLITECNICA Laboratorio de Geotecnia el o
i DE MADRID &2 jg.gutierrezi@upm.es, ' +34 910 67 42 71

webh: https:/blogs. upm.es/gutierrez-ch/

Fig. 3. Calculation Interface — Mode 2.

Additionally, as shown in Fig. 3, the properties calculated in Mode 2 depend directly on
the input data provided. Specifically:

« If only the void ratio (e) is entered, the application will calculate the porosity (n).

o If both the void ratio (e) and the specific gravity (G;) are entered, the following
properties are obtained: porosity (n), unit weight of soil solids (y;), dry unit weight
(v4), saturated unit weight (y,.), and submerged unit weight (y').

« Finally, if the void ratio (e), the specific gravity (G), and the degree of saturation
(S,) are all provided, the application calculates: porosity (n), unit weight of soil

@@@@ © 2025 Gutiérrez-Ch, J.G. User Manual — Index Properties of Soil. This content is licensed
BY NC SA under a CC BY-NC-SA 4.0
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solids (ys), dry (y4), saturated (ys,:), submerged (y'), and bulk unit weight (y;), as

well as the water content (w) of the sample.

Once the appropriate input data have been entered according to the selected calculation
mode (Mode 1 or Mode 2), click on the "Calculate" button (blue box shown in Fig. 2 or
Fig. 3) to compute the soil’'s index properties.

To begin a new calculation, press the "Reset" button (green box shown in Fig. 2 or Fig.
3).

@@@@ © 2025 Gutiérrez-Ch, J.G. User Manual — Index Properties of Soil. This content is licensed
BY NC SA
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4 Examples

Exercise 1 (Mode 1 illustration):

A partially saturated soil sample has the following known parameters: Total volume (V;) =
50 cm3, Total weight (W,) = 0.95 N, Weight of solids (W) = 0.75 N, Specific gravity
(Gs) = 2.68

Tasks:
Using the above data, calculate the following index properties:

a) Water content, void ratio, porosity and degree of saturation.
b) Unit weights: dry (y4), bulk (y;), saturated (y,;), and submerged (y)

Solution:

To solve this exercise, the calculation mode switch must be set to "On", and the
corresponding sample weights and volumes must be entered as input data. When this
mode is activated, all fields related to weights and volumes are highlighted in light blue,
indicating that they have been selected as inputs (see Fig. 4).

It is important to note that the application does not automatically compute missing input
values; these must be calculated manually by the student using the equations provided
in class. However, for verification and comparison purposes, the correct values are
displayed in Fig. 4.

4 Index Properties Calculator v.1.2025 (@Gutiérrez-Ch, José G.) - X

Three-phase Model

Inputs:
Weights (N) Volumes (cm3) W, = Total weight of given soil sample
I W, = Weight of air in the voids = 0
WEN)| 095 Vt(cm3)| 50.00 | W=l of i e vk
_ |
T 1 w, | W al volume of soil sample
Wa (N) | 000| Vv(em3)| 2200 | A lume of air in the voids
¥, = Volume of water in the voids
W (N) | 020 vw(cm3)| 2000 ¥, = Volume of solids
= ¥, = Volume of voids: air + water (partially saturated
soil), water only (saturated soil), air only (dry soil)
Ws(N) [ 075] vs(cm3) | 2800| wegns Volumes

ot @) on Activate this option to use weights and volumes as input data; otherwise, enable it to enter index properties instead

Index properties
Dry unit weight, yd (kN/m3) 0.00 Void ratio, e 0.00 y
Bulk unit weight, yh (kN/m3) 0.00 Porosity, n 0.00
Saturated unit weight, ysat (kN/m3) 0.00 Degree of saturation, Sr (%) 00
Submerged unit weight, y' (kN/m3) 0.00 Water content, w (%) 00
Unit weight of soil solids, ys (kN/m3) 0.00
Specific gravity, Gs 0.00 y

Note: | This application was developed for academic, non-commercial purposes. For
any errors, feedback, or suggestions, please contact me via email,

Prof. José Gregorio Gutiérrez Chacon
ETS.I. de Caminos, Canales y Puertos.

UnivERsinap Dolo. de Ingenieria y Morfologia del Temeno
POLITECNICA Laboratorio de Geotecnia
i) DE MADRID 2jg.gutierrez@upm.es, «~ +34 910 67 42 71

web: https /blogs.upm.es/gutierrez-ch/

Fig. 4. Application Example: Mode 1 Calculation.
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Once the input data have been provided, pressing the “Calculate” button will generate
the soil index properties required for the exercise (see Fig. 5).

= T P
4\ Index Properties Calculator v.1.2025 (@Gutiérrez-Ch, José G.) — ] X
Three-phase Model
Inputs:
Weights (N) Volumes (cm3) W, = Total weight of given soil sample
Wy Va W, = Weight of air in the voids = 0
a5 — v W, = Welight of water In the voids
o (N) Rilicasd) - v |l we = weightof soiids
AL = v. ¥ = Tatal volume of soil sample
Wa (N) Vv (em3) 3 e ' if; = Volume of air in the voids
¥y = Volume of water in the voids
W (N 0.20 W v ¥, = Volume of solids
w ( ) R2Y (cmS) £00Y ¥, = Volume of volds: air + water (partially saturated
soil), water only (saturated soil), air only (dry soil)
e Vs (cm3) | 28.00| weights Volumes

Off (\ on Activate this option to use weights and volumes as input data; otherwise, enable it fo enter index properties instead

Index properties - i
Dry unit weight, yd (kN/m3) 1500 Void ratio, e 079 | Off On
Bulk unit weight, yh (kN/m3) 1900 Porosity, n 044
Saturated unit weight, ysat (KN/m3) 19.40 Degree of saturation, Sr (%) 909
Submerged unit weight, y' (kN/m3) 9.40 Water content, w (%) 267
Unit weight of soil solids, ys (kN/m3) 2679
Specific gravity, Gs 268
Note: | THiS application was developed for academic, non-commercial purposes. For Inputs Outputs

any errors, feedback, or suggestions, please contact me via email,

Prof. José Gregorio Gutiérrez Chacén
E.T.5.1. de Caminos, Canales y Puertos.
UNIVERSIDan Dpto. de Ingenieria y Morfologia del Terreno
POLITECNICA Laboratorio de Geotecnia
DE MADRID & jg.gutierrez@upm.es, 7 +34 910 67 42 71
web: https:/blogs.upm.es/gutierrez-ch/
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Fig. 5. Demonstration results — Mode 1 Calculation.
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Exercise 2 (Mode 2 illustration):

A soil sample has the following properties: void ratio e = 0.33 and specific gravity G, =
2.6. Tasks:

Using the above data, calculate the following index properties:

a) Water content, void ratio, porosity, and degree of saturation.

b) Dry unit weight (y,),

c) Bulk unit weight (y;) considering a degree of saturation S, = 65%),
d) Unit weights: saturated (y,,:), and submerged (y').

Solution:

In this case, Calculation Mode 2 of the application is used, which requires the main switch
to be set to the "Off" position. Additionally, the individual switches corresponding to the
selected input parameters must be turned "On". For this example, the input parameters
are the void ratio (e), the specific gravity of solids (G,), and the degree of saturation (S,.).

When these individual switches are activated, their corresponding input fields are
highlighted in light blue, indicating that they have been selected for data entry (see Fig.
6).

4 Index Properties Calculator v.1.2025 (@Gutiérrez-Ch, José G.) — X

Three-phase Model

Inputs:
Weights (N Volumes (em3 W, = Total weight of given soil sample
g ( ) ( ) o Ga;:::s Va W, = Weight of air in the voids = 0
Wi (N) 1.00 Vit (cm3) 1.00 4 e — v W, = Welght of water In the voids
v W, = Weight of solids
- v. ¥ = Total valume of soil sample
Wa (N} 100 Vv (cm3) 1.00 — : Vi = Volume of air in the voids
¥, = Volume of water in the voids
Ww (N) 1.00  Vw (cm3) 1.00 L5 ¥ = Volume of solids )
¥, = Volume of volds: air + water (partially saturated
— = soll), water only (saturated soil). air only (dry soil)
B LY 1.00] vs (cm3) 1.00 Weights Volumes

Off ( ) On Activate this option to use weights and volumes as input data; otherwise, enable it fo enter index properties instead

Index properties - Rese']

Dry unit weight, yd (kN/m3) 0.00 Void ratio, 033| off @) on
Bulk unit weight, yh (kN/m3) 0.00 Porosity, n 0.00
Saturated unit weight, ysat (kN/m3) 0.00 Degree of saturation, Sr (%) 650 Off (\ On
Submerged unit weight, y' (kN/m3) 0.00 Water content, w (%) 0.0
Unit weight of soll solids, ys (kN/m3) 0.00
Specific gravity, Gs 260 off @) on
- | This application was developed for academic, non-commercial purposes. For
fhote: any errors, feedback. or suggestions, please contact me via email Inputs Outputs
e 1)n
Prof. Jose Gregorio Guliérrez Chacon 2)e, Gs 2) n, yd, ys, ysat, v'
E.T.5.1. de Caminos, Canales y Puertos. ey .
UNIVERSIDAD Dpfo. de n'ngenfe.l’iayMorfoFog::{a del Terreno 3)e, Gs, Sr | 13)n, yd, ys, ysat, ¥', yh, w
H POLI nica Laboratorio de Geotecnia
) ) & jg.gutierrez@upm.es, < +34 910 67 42 71

web: hitps:/blogs.upm.esigutierrez-ch/

Fig. 6. Application Example: Mode 2 Calculation.
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Once the input data have been provided, pressing the “Calculate” button will generate
the elemental properties of the soil sample required for the exercise (see Fig. 7).

4 Index Properties Calculator v.1.2025 (@Gutierrez-Ch, Jose G.) — X

Three-phase Model

Inputs:
We;ghts (’N) Volumes (’cma) W, = Total weight of given soil sample
W, Y W, = Weight of air in the voids = 0
Wit (N) 1.00 Vit (cm3) 1.00 43 i— | v, W, = Welght of water in the voids
i " W, = Weight of solids
W, | ¥ i v. V; = Total volume of soil sample
Wa (N) 1.00| Vv (cm3) 100 | 4 — © 1 — Volume of air in the voids
¥, = Wolume of water in the voids
Ww (N) 100 Vw (cm3) 100 |% ¥ = Molimaicfsdlids._
¥V, = Volume of volds: sir + water (partially saturated

S H soil), water only (saturated soil), air only (dry soil)
Ws (N) 100 vs (em3) Weights Volumes

Off ,”) Op Activate this option to use weights and volumes as input data; otherwise, enable 1t 1o enter index properties instead |

Index properties G -1
Dry unit weight, yd (kN/m3)  19.55 Void ratio, & orf @) on

Bulk unit weight, yh (kN/m3) 2116 Porosity, n 0.25

Saturated unit weight, ysat (kN/m3) 22.03 Degree of saturation, Sr (%) Off m On
Submerged unit weight, y' (kN/m3) 12.03 Water content, w (%) 83
Unit weight of soil solids, ys (kN/m3) 26.00

Specific gravity, Gs Off (\ On

ot i appcaton s dovatpod forccacei,ron ommoril pposes. Fo Inputs Outputs
e 1)n
Mogeemeeag,  fhe Hieewy

UNIVERSIDAD Dpto. de Ingenieria y Morfologia del Terreno

{ \‘ poOLITECNICA Laboratorio de Geotecnia
P _4.#' DE MADRID =g gutierrez@upm.es, « +34 910 67 42 71

web: httns:/blogs. upm.esfgutierrez-ch/

Fig. 7. Demonstration Results — Mode 2 Calculation

5 Technical Support and Contact

If you encounter any errors or have suggestions for improvement, please contact me at:
[g.gutierrez@upm.es
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