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Interpretation of Field Tests into the Soil Profiles

Program: Stratigraphy
File: Demo_manual_43_1.gsg
Demo_manual_43_2.gsg

Boreholes and some other field tests have to be simplified or interpreted for geotechnical design or
the creation of a 3D subsoil model. It is necessary to create geotechnical types of soils, define the

thicknesses of soil layers for each test.

Assignment: Interpret the field tests from Engineering Manual No. 42 into the soil profile.
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Solution:

There are two ways we can proceed:

- Interpret the field tests separately in the “Soil Profile” frame
- Interpret the field tests when creating geological sections

- Combination of both ways



Approach 1 - Interpretation of field tests in “Soil Profile” frame

We will open the Demo_manual_42.gsg file and look at the entered tests — borehole “BH1” and CPT
“CPT1".
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First, we will look at the borehole protocol and think about which geotechnical soil types we want to
create.
& Edit field test properties (borehole) O X

Test parameters

Soil profile

Test name: BH1
Coordinate:x = . 0,00 | [rm] = . 0,00 | [m]
Heigth : [sepat - [z 0,00 [m]
Depth of 1, point : i 0,00 | [m
Owverall depth ; it = 2400 | [m]
Field test generates soil profile 2 5__3?”‘1 _‘Mth t.r?ace 3|
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& he end
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| | | |black colour of thesoil | %
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! . | (dark grey colour e
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| ) | ) _f_ine spil, dense, ru_:-t-brown B
4 1,00 860..9,60 |Gravelly clay |hard, gravel particles up to 10 .
'mm (weathered shale}, brown fahalelslightly
| 1 ] = i, 4 weathersd
5 0,50| 9.60..10,50 |Sandy clay | hard, with some pieces of S
| gravel (quartz) up to 30 mm
\dia., brown >
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The solution is never exactly clear; there are always different ways of simplification — for example:

- GT1 Landfill, GT2 Sand, GT3 Clay, GT4 Weathered Slate, GT5 Slate
- GT1 Landfill, GT2 Fine-grained soils, GT3 Slate

In our example, we will choose a significant degree of simplification, and we will continue to work
with three geotechnical types only. We will switch to the “Soils” frame. So that we do not have to
input the names, samples, and colours of the soil again, we will take them from the tests. We will

change the individual names of the soils and delete the other soils.

' | 5] Adopt from field tests | <R Add

= —
No.
) ' I Adopt from field tests | | 45 Add
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2 [Sand with trace of fines No. ~ Soil name GT1-Fl
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Angle of internal friction : Dt &
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Deformation modulus :
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Soils

| GTa~Shale

kPa

Soils

MPa
MPa
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Sails

Note: New soils can also be added when creating a Soil profile or Geological section; it is not

necessary to return to this frame.

We will select the borehole BH1 — we see, that the interface of layers and partly even the soils were

m the specified borehole.
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We will open the soil profile and edit it.
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We will assign the soils to all layers.
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Finally, we will remove the redundant interfaces — the easiest way is to merge the same layers into
. “ . e . .
one by using the “Merge layers with the same soil” option in context menu (available using right
mouse button).
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The result is a three-layer soil profile.
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Next, we will interpret the CPT. When the dialog box opens, the program evaluates the CPT test by
the Robertson method and will design the soil layers.
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We can assign soil types, according to Robertson, to our geotechnical types. Press the “Table of soils

Robertson 2010” button and try to assign the soils.

Table of zoils (Robertson 2010)
Soil description

Sensitive fine grained

Organic soils - clay

Clay - silty clay to clay

Silt mixtures - clayey silt to silty clay

Sand mixtures - silty sand to sandy silt

Sands - clean sand to silty sand

Gravelly sand to dense sand

(not assigned

GT2-Clay -

GT2 - Clay -

GT2-Clay =

(not assigned)

(not assigned)

(not assigned)

Assigned soil

*

Add seil

|| 2dd scil

|| Add sail

|| Add sail

Add seil

Add seil

Add soil

Very stiff sand to clayey sand

X Cancel

Very stiff fine grained

We will change the size of the minimal layer to 0.5 m to reduce the number of layers and assign the
created layers to the profile.
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We will then modify the profile by assigning a layer of Slate and merging a layer of landfill.

Bk seil profile b8
Idenbfication Clezarfication Farameters
Hemes [eom Classitizaiion fype: ] B GWTcepth b= | o )
Cocrdingbs ix = Wl (mf y= 200 Il Penetremeter ek area kit g= | o St el in st o geulugicd mudd geesiation
T~ 000 Im}
Dapth: of the 15t paintirom ongral temain: d, = A0 [ [ i
View fieic bas Leyers of sail profiie
| Classitication Type : Rosetson 2010 Soi name. Add
f Al e
-SIK mistuites - clayey st to sifty s T - Fill - ]
T2 - Clay
B v ot om- e
S - clean sand To sty sand | By Tkt
Very vt s e
| Hokertson 200
[ @iy | RP cony 5ol profle imte clipboerd | ke ® [ sk |[ e |
5 GEC3 2020 - Stiguiphy lLogs, Cross Sections) (<A manual 32554 °| - 8 x
Fit Edt lopul OQuiputs Settngs Help
- & - - -
BBy n-r~
& Frames >
Bl Project
(ea A semng:
& Tempiatas
Q [ Construction Ste
ey = Temain Peints
|  Rarsinign
nio | Foele Tests
B s
L [+-Seil Profles |
= Poimtetace
@ I tater
SR 3 ¥ Geologeal Sectons
5 2 A Geologicat Model
- - O Profies
=1 Gutpun Sestions
4
-
Y=/ EdaNo 2 @ Prietlog WD copy sod profile into chpbasrd
Mo~ Hame Teat Lecation Depth | GWTdeph | Frafie is4mn0
type xlm] ylml £m] harIml byt Im] state ;i z
| . - _ Geologieal medel s
1 BHI Boschole [ 000 .00 2400 12,50 0K i el
2
Outputs =
5 [ Add pctre
Sail Profiles o
Total: H
E Wi
s
{ 8 8
3 10 By Copy view

%3645 % 3190 [m]



Approach 2 — creation of soil profiles using Geological Sections
This method has the advantage that we can create our idea for multiple profiles at the same time.
We can also leave the decision of which geotechnical types to create until the creation of the section.

Again, we open Demo_manual_42.gsg file.

We will go to the “Geological Sections” frame.
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Enter the geological section from the BH1 to CPT1 and go to the “Creation of Geological Section” tab.
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We see selected field tests. Soil profiles display on the axis of test, but they aren’t created yet.



The assignment takes precedence over the soil peofies.
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We will input our idea of the geological section.
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We input assignment points to the areas and assign soils, resp. geotechnical types.

created already, we can do it now.
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The same way we assign soils to other areas.
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We will open soil profile (borehole BH1) and edit it. We can see dialog window for soil profile input.
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We will repeat the process for the CPT as well. It can be
only to the depth of the field test.
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skt sell peatiie
Identfication Farameters
N TR GWT cepth : by = 1230 fim]
Coondinte:x = 080wy = o | e I Suait ol i actiow Foe geulugicd mudd geesiation
z- 420 Im)
Dapth: of the 15t paintirom ongral temain: d, = 800 | [l

S0 name
T Fill

T2 - iy

T3~ S

EEE D X Cencel

done to the depth of the model (below) or

- i Tzl et

1200

~ Lugpirs of sl profiie
v

Uepth b ieic test.

Edr il prohie ®
Identificatan Claszhicatan Paransters
Hame P Hlrsphication fype: |dnrot claesfy GAT e ngy el
Conrdivme - 003 ) = 50 ml ol S0 prutie 1 actie lor gealogica: odel generstice,
z= 1| )
Dt of the: st oeint fiem cogingl taman - d. = | e

il nera

fad

EU bl * b the end]
T2~ Clay

L~ Hzte

P ®ancel
After return into the section we see that soil profiles have been created.
B Mew gealogical section =%
iaes ] ]
e
Q
(]
v
[Imestaces of Layess | Water | Stvctures  Descripsions . Drasing
s Interfaces of Layers Assigned tests Assignments in peints o Soil hatches
I Bl 4 Addline =ZENe 2 | TR Ramo o2 7 Edit soi profke (number 4 Add praphicety| HEE Add tesmually :::;::::“"“"
N e T e e e s e &
Adoptfrom 3D model |1 Pobyine '3 (not selected) 1 BH1 Borehole 1 0,00 RS Javess created.
2 FPolyine * | VWV inot selected) 2 om ok Yes Ve 2 1081 -8.28! Clay ==
3 1,75 1493/GTa - State
o
Bottom mangin: | heraontal = | Depth below the surface : 23,00 | | [mi The assignment takes precedence over the sail profies Do not draw tests
& Add« Close| | X Cancel




Working with Soil Profiles

The program, resp. the selected template contains protocols for printing the soil profiles — as a field
test report and its interpretation.
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Next, we can generate a 3D model of the subsoil from the created soil profiles.
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