Engineering manual No. 38
Updated: 11/2018

Field test interpretation and creation of a geological model

Program: Stratigraphy
File: Demo_manual_38.gsg

Introduction

The goal of this engineering manual is to show some basic work with the “Stratigraphy” program. More
complex modifications are described in the following engineering manual No. 39.

The "Stratigraphy" program provides a simple way to create complex geological models. Nevertheless,
the program does not make any decisions on its own and the resulting model should correspond to
the decisions and ideas of the geologist. This manual is focused on a basic understanding of the
modelling principle.

Assighment

The result of our work will be a geological model of the construction site, where the geological
investigation was carried out. During the geological survey, two boreholes and two cone penetration
tests (CPT) were carried out. The shape of the construction site and the locations of the boreholes and
CPTs are shown in the following picture.
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Construction site scheme

The names, types and coordinates of the tests are described in the following table:

Coordinates [m]
Mame Type
X Vi z
W1 borehole 11,4 828 187,90
w2 borehole 15 113 187,8
SP1 CPT i} 89 unknown
sp2 CPT 19 125 unknown




The soil layers in the boreholes are described as follows:

Borehole V1
Thickness Depth Soil
[m] [mn] Classification Description
0,7 0-0,7 ¥ Made-up ground
7.8 0,7-8,5 F8 Clay with high plasticity
8.5 85-17,0 F6 Clay with low plasticity
Borehole Jv2
Thickness| Depth soil
[m] [im] Classification Description
0,7 0-0,7 ¥ Made-up ground
2,5 0,7-3,2 F8 Clay with high plasticity
0,3 3,2-3,5 53 Silty sand
7,2 3,5-10,7 F8 Clay with high plasticity
1,8 10,7-12,5 FB Clay with low plasticity
0,2 |12,5-12,7 G3 Silty gravel
59 12,7- 18,6 Fb Clay with low plasticity

The ground water table in the boreholes is described as follows:
- Borehole JV1 — depth of GWT under the terrain: 8 m
- Borehole JV2 — depth of GWT under the terrain: 8,5 m



CPTs will be imported directly into the program in the form of table data, just as we obtained it from
values of penetration resistance and shear friction are shown in the

the geologist. For clarity, the
following graphs.
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CPTs were carried out without pore pressure (u;) measurements — the tests were not of the CPTu type.

Note: The files for import (SP1.txt, SP2.txt) are part of GEO5 installation and they are located in the

folder FINE in public documents.

Note: The process of importing table data is explained in the program help (F1 or online:

https://www.finesoftware.eu/help/qgeo5/en/table-data-import-01/ ) or in the engineering manual No.

27 (https://www.finesoftware.eu/download/engineering-manuals/235/en/27 import-txt_en/).



https://www.finesoftware.eu/help/geo5/en/table-data-import-01/
https://www.finesoftware.eu/download/engineering-manuals/235/en/27_import-txt_en/

Modelling process

When the “Stratigraphy” program is launched, we firstly check the general settings in the frame
“Settings”. We leave the model settings on “3D model” with “intermediate” smoothing and automatic
generation of the geological model. We recommend to turn on this option in case of small and easy
geological models. For larger and more difficult models it is better to turn it off and use manual
generation. Coordinate system will be right-handed.

Model : | 3D Model

‘7L1 Coordinate system: ‘Right-handed ﬂ\

Smoothing : fintermediate a North rotation : ‘ 0,001 [*]

lv| Automatic generation of a geological model ~ Name: ‘ \

Altitude system : ‘ Balt after adjustment :U

Frame “Settings”

We also leave the standard settings on in the frame “Construction site”.

Type of construction site:  Obdélnik ¥ Construction site is not defined.
|#| Generate the range automatically Acine Horders 0,00| [m]
L R
Xevis = [m]  Xmax = (m] Model depth under terrain : ‘ 0,00 : [m]
Yomin = (m]  ymax= [m]

Frame “Construction site”

We skip the frame “Terrain Points” — the dimensions of our model will be determined according to the
coordinates of boreholes and CPTs.

In the frame “Field Tests”, we will input boreholes JV1 and JV2. These boreholes are added using the
“Add” button and selecting the required type of field test (borehole).

Fle Edt loput Outputs Seting: Help
f = - [E -
D B-Bga-~
o,
= L Geological Model
© - Cutput Profiles
S T Output Sections
| Type of new field test X
CPT (cone peneraton test) | | DPT (dynaric probing test
Ea i ouT i PMT (pressiometr Constiucion ste
iz ot defined.
L Geological model
15t genersted.
' B impon B pone Outputs
o, Testname Ter Coordinste Depth of 1.pormt]  Deptn Soe L [ Add picture
tpe | ximl yim | zim s [m] i [} oftest FieldTests o
Total: 0
(69t of pictures
3 : e s
: 5 s

Frame “Field Tests” — inputting boreholes



Coordinates of boreholes, soil layers (thickness, name, pattern and colour) and GWT are entered
according to the information above as follows:

New field test (borehole) X
— Test parameters Log data
Test name: | m I e

L o Soil profile
Coordinate: x= 11,40 | [m] y= 88,00 | [m]
Heigth : {input E] z=]| 187,96 | [m]
Depth of the 1st point from original terrain : di= | 0,00 | [m]
Overall depth: = 17,00 | [m]

|| Field test generates test profile

Layers ISampls |Table GWT [
Layer | Thickness Depth Soil name & Add

Number t[m] d[m] (to the end)
1 0,70 0,00..0,70 Y
2 7,80 0,70..8,50 F8

> 3 8,50 8,50.. 17,00 F6

=
| GPprintlog || & Import | |4k Add+ Close| | hAdd || X Cancel |

Inputting borehole JV1 — layers

New field test (borehole) X
— Test parameters Log data 3
Test name: ! m I Soil profile

o
Coordinate: x= 11,40 | [m] y= [m]
1
Heigth: input El 2= 187,96 | [m] 4
Depth of the 1st point from original terrain : di= |—0,00 [m] 3
S | 4
Overall depth : diot = 17,00 [m]
Eesi] 5
|| Field test generates test profile :
Layers | Samples | Table GWT | >
No. Depth d [m] Default | GWT type Description | 4k Add ] 'E- 8
1 800] O |GWTbored a Zo
> 2 800 ® GWT steady 10
1"
12
13
14
15
16
17
| Gpintlog || @& Import | |4k Add+ Close| | b Add || 3 Cancel |

Inputting borehole JV1 - GWT



Edit field test properties (borehole) X
— Test parameters Log data
Test name: ! w2 | Soil profile
Coordinate: x= 15,00 | [m] y= 113,00 | [m]

Heigth (input MEETE 187,80 | [m]
Depth of the 1st point from original terrain : ds= | 0,00 | [m]
Overall depth: dam 18,60 | [m]
|v] iField test generates test profile
Layers |Sampls ITabIe GWT ]
Layer | Thickness Depth Soil name & Add g
Number t[m] d[m] (to the end) §.
> 1 0,70 0,00..0,70 Y &
2 2,50 0,70..3,20 F8
3 0,30 3,20.. 3,50 S3
4 7,20 3,50..10,70 F8
5 1,80 10,70 .. 12,50 F6
6 0,20 12,50..12,70 G3
7 5,90 12,70 .. 18,60 F6
-
| @rinics || Bimpor | vok || X |
Inputting borehole JV2 — layers
Edit field test properties (borehole) X
— Test parameters Log data »
Test name: ! w2 |
Coordinate: x= [m] y= 113,00 | [m]
Heigth : input El 2= 187,80 | [m]
Depth of the 1st point from original terrain : ds = | 0,00 | [m]
Overall depth: di= | 1860 [m]
|| Field test generates test profile
Layers | Samples
No. Depth d [m] Default | GWT type Description |4 Add ] E
> 1 850 O |GWT bored - i
2 850 @® |GWT steady
| @rintiog || Bimport | VoK [ Xomee |

Inputting borehole JV2 - GWT




Next we have to enter CPT tests — the measured values are not entered manually, but we import them
as a table. The import is performed using the “Import” button and selecting the required type of field

test (CPT).
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Frame “Field tests” — CPTs import

We don’t have any information about the z-coordinates of the CPT tests. Therefore, we will locate
them on the generated terrain automatically according to the z-coordinates of boreholes JV1 and JV2.
Pore pressure (uz) wasn’t measured during the CPT. We will let the program calculate the pore pressure
automatically using the ground water table in boreholes JV1 and JV2.
The CPT SP1 is close to borehole JV1, therefore the GWT will be 8 m below the terrain. The CPT SP2 is
close to borehole JV2 and therefore the GWT is 8,5 m deep below the terrain.

The imported CPTs look like this:

Edit field test properties (cone penetration test)
Test parameters
Name of test: : 5P1
Coordinates : x = 6,00 | [m] y= 89,00 | [m]
Heigth : automatically on terrain | v z= 187,96 | [m]
Depth of the 1st paint from original terrain : dy= 0,00 | [m]
v Field test generates test profile
Points of test
Number Depth Cone resistance | Local friction |Pore pressure k add
of paint d [m] q. [MPa] . [kPa] uz [kPa]
» i 0,00 0,00 0,00 0,00| &
2| 0,20 36,74 235,00 0,00
3 0,40 25,96 120,00 0,00
4 0,60 3,06 420,00 0,00
5 0,80 2,16 227,00 0,00
& 1,00 2,56 129,00 0,00
7| 1,20 1,38 91,00 0,00
8 1,40 2,38 65,00 0,00
9 1,60 1,92 87,00 0,00
10 1,80 0,64] 95,00 0,00
11 2,00 0,62] 28,00 0,00
12 2,20 1,88 148,00 0,00
13 2,40 4,20 127,00 0,00
14| 2,60 5,66 97,00 0,00
i5 2,80 4,12 187,00 0,00
16 3,00 1,48 243,00 0,00
17 3,20 1,48 117,00 0,00
18 3,40 2,00 81,00 0,00
19 3,60 1,48 123,00 0,00
20 3,80 1,54 116,00 0,00]%
£ Print log £ Import || F Calculate u2

X
Log data 3P
0 Cone resistance ) Local friction 0 Pore pressure
1 19 1
24 2 24
3 3 3
44 4 49
59 54 51
67 61 6
74 71 71
84 81 84
E 99 E 91 E 94
z;lﬂ- ,—E\ID' z;lﬂ'
a 114 a i1 ] 11
12+ 124 124
134 134 13
14+ 144 14-—\
15+ 154 15
16 164 16 \
174 174 17 \
18+ 18 18 \
19+ 194 19
T T 1 20 T T ™ 20 \ T 1
a 10 20 30 40 150 300 45600 0 50 100 150 200
ac [MPa] fs [Pal uy [kPa]
oK + 4 o OK ¥ Cancel

Import of CPT SP1
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Edit field test properties (cone penetration test) x
Test parameters Log data 3
Name of test: : sP2
Cone resistance Local friction Pore pressure
Coordinates : x = 19,00 | [m] y= 125,00 | [m] 07 o 07
14 14 14
Heigth : automatically on terrain | ¥ z= 187,80 | [m]
24 24 24
Depth of the 1ist point from original terrain : di = 0,00 | [m] 3 3 3
| Field test generates test profile 4 2 F 4
Paints of test
5 5 51
Number Depth Cone resistance | Local friction |Pore pressure ok Add
ofpont | dim) a; [MPa] A D &1 &1 &1
bd 1 0,00 0,00 0,00 0,00 | & 74 74 74
2] 0,20 33,94 147,00 0,00 a a- a-
3 0,40 17,26 304,00 0,00 s s s
4 0,50 3,40 348,00 0,00 E E E
5 0,80 7,28 212,00 0,00 £107 £107 £107
5 1,00 1,78 33,00 0,00 A1l A1l 211
g 1,20 1,56 88,00 0,00 " " "
8 1,40 1,30 64,00 0,00
E] 1,60 2,40 85,00 0,00 137 137 137
10 1,80 1,02 73,00 0,00 144 14 14|
il 2,00 1,74 47,00 0,00 “2
154 15 15
12 2,20 2,9 176,00 0,00 ; \
13 2,40 7,4 95,00 0,00 157 s j:? s \
14 2,60 4,50 227,00 0,00 17+ 17 ‘é 17 \
15 2,80 4,12 132,00 0,00 134 18 18
16 3,00 22,08 344,00 0,00 {;" \
17 3,20 10,50 104,00 0,00 199 13 ‘\ﬁ> 13 |\
18 3,40 2,92 279,00 0,00 20 T T T 1 20 T T 1 20 T T 1
19 3,60 2,20 145,00 0,00 0 10 ZUP 30 40 0 100 ] 200 300 400 0 50 100 150 200
2 380 2,06 104,00 0.00|¥ % MPa] sl vz al
I Print log & Import | | ¥ Calculate u2 OK + 4 ¥ Cancel
Import of CPT SP2

We enter all soils from boreholes JV1 and JV2 (Y, F6, F8, S3, G3) by the “Add according to tests” button.
It is also possible to assign the geotechnical parameters to each soil. These parameters have no
influence on the model — they are used to generate geological documentation or to export the data to

other GEOS5 programs. In this simple case, we will assign no parameters to the soils.

[5] Add according to tests | dkEE] Add| | "~ / EditNo.1 | "X Remove No. 1

No.
>

—_

F8

Soil name

F6

S3

Wb wo

G3

Y

Unit weight :
Stress-state:

Angle of internal friction :
Cohesion of soil :
Poisson's ratio :
Deformation modulus:
Saturated unit weight :

Add soils according to

o=
effective
Pef
Cef
Eger

Tsat

-
LU L [ B 1}

tests

kN/m3

kPa

MPa
kN/m3



Now we will move on to the “Soil Profiles” frame. In this frame, we can see that the test profiles were
created automatically from boreholes JV1 and JV2. Whenever the test profiles from CPTs are created
automatically, it is necessary to interpret the measured values with regards to the geological profile.
It can be done manually or automatically according to Robertson’s soil classification (1986 or 2010).
For clarity purposes, we will show both approaches in this manual.

Firstly, we will create a geological profile manually from CPT SP1. We select the “do not classify” option
in the central part of the dialog window.

In the left part of the dialog window, we can see a graph of penetration resistance g.. Using the left
mouse button click on this graph, the assumed geological interferences are created in the right part of
the dialog window. We will assign the soils to the layers according to the soils in borehole JV2. The
ground water table wasn’t measured, so we don’t enter it. It will be generated automatically according
to the GWT input in boreholes JV1 and JV2.

Identification Classification Parameters
Name: SP1 Classification type : do not classify = GWT depth: hayt= a m]
Coordinate: x= 600 [m] y= 89,00 [m] | Soil profile is active for geological model generation
z 18796 | [m]
Depth of the Ist point from original terrain: s = 000 [m]
View field test Layers of soil profile
Cone resistance e |, No. | Thickness [m] Depth [m] Soil name g Add
into profile [ 9.9.9-9.9.9:n( 1 0,76 0,00..0,76 Y (to the end)
1,50 o [ i 2| 1,31 0,76..2,07 [ra
3,00 3 3] 1,10 207..317 s3
o 4 = 4 7.8 317..11,03 [F8
> 5 883 11,03..1986 [F6
6,00 o | i
8
50 o
9,00 =
1050 e
12,00 12 |
1350 - .
15,00
1650 i
18,00 18 .
pi P e
& Print log oK+ 4 0K+ & + 0K X Cancel

Manual creation of the geological profile according to the CPT

We will now move on to the SP2 test. Now we will use the automatic creation of a geological profile
according to the soil classification (Robertson, 2010). After the CPT is interpreted, we usually obtain a
large number of thin layers. It is not easy work with such a big number of layers, therefore we will filter
them for minimum thickness of layer (0,3 m).

Identification Classification Parameters
Name: SP2 Classification type : Robertson 2010 El GWT depth: hayr = m]
Ty 1900] (ml y= 12500 [m] Pencizometes net arca o b o 075 1 | Soil profile s active for geological model generation
2= 187,80 [m] Unit weight: | calculate |+
Depth of the Ist point from original terrain: d; = 000 [m] Minimur m thickness of layer:  h= 030 [m]
View field test E»f Layers of soil profile.
Classification type : Robertson 2010 Cone resistance g, = = No. [Thickness [m] Depth [m] ol ‘ 5 Add
2 1 [ESevEEe (to the end)
Clay - silty clay to clay from field test
1,50
[ P - Ad s
7,50
9,00°
10,50
12,00
13,50
15,00
16,50
18,00
Table of soils
188 Robertson 2010

oK+ 4 v oK X Cancel

L@ Print log

The result of soil classification according to CPT




Using the “Table of soils — Robertson 2010” button, we assign the entered soils (from boreholes JV1
and JV2) to the soils from the CPT classification.

Table of soils (Robertson 2010) X
Soil description ! Assigned soil
Sensitive fine grained (not assigned ¥ Add soil
Organic soils - clay (not assigned ¥ Add soil

Clay - silty clay to clay F8 ¥ Add soil

Silt mixtures - clayey silt to silty clay F6 v Add soil

Sand mixtures - silty sand to sandy silt (not assigned ¥ Add soil

Sands - clean sand to silty sand N4 Add soil
Gravelly sand to dense sand Add seil
Very stiff sand to clayey sand (not assigned ¥ Add soil
Very stiff fine grained (not assigned Add soil

‘ s oK | ‘ X Cancel ‘

Table of soils assignment

Using the “Copy profile from field test” button, the geological profile is generated from the entered
soils in the layers corresponding to the CPT classification results.

Edit field test profile X
~ Classiication
Name: P2 Classification type: | Robertson 2010 = GWT depth: hevr= | nowater) | m]
Coordinate: x= 1900 | [m] y= 125,00 [m] Penetrometer net area ratio: o= 075 [ [¥] Sail profile is active for geological model generation
2= 187,80 [m] Unitweight: | calculate |~ |
Depth of the st point from originel terrain: ds = 000 [m]  Minimum thickness of loyer:  h= 030 m]
View field test = = Layers of soil profile
- ===
Classification type : Robertson 2010 Cone resistance q. = "= No. _|Thickness [m] Depth [m] Soil name. Add
2 . 1 1,20 000..1.20 v 1# tothe end)
-clay~smy<|aym day 2 i 00 14
12 2 2 1,80 1,20..300 3
v oo on = 01 Addsoie g ool sdam
— o e enw w
5| 7,00 13,00.. 20,00 3
7,50
9,00
10,50
12,00
13,50
15,00
16,50
18,00
Table of soils
1338 Robertson 2010 |
@ Printlog oK+ 4 [ wvox || XCancel |

Automatic creation of a geological profile according to CPT soil classification
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Now we move on to the “Geological Model” frame. Here we can see the “boreholes” (geological
profiles) created according to the boreholes (JV1, JV2) and CPTs (SP1, SP2). We select borehole JV2 as
the master borehole — this borehole is the deepest and contains all types of soils — for this reason, it
provides the best view of the geological conditions in the construction site.

& GEO5 2019 - Stratigraphy [Untitied.gsg ]
Fie Edit Inpst Ouputs Settings Help

(DB Bga-~

Frames
£ projeet

5 Settings
Templtes

[ Construction Site
2 Terain Peints
/ Tersin Edges

b Ficd Tests

£ soils

4= Sl Profiles
[ Geologica Model
- Qutput Profies
< Qutput Sections

ofa]r v o|se+

Geological model

' %@ Addgrphicolly | EH Addtetually '~ / EdtNo.2 "~ X RemoveNo.2 18 Mosel gain| | g

(] Add picture

Intedsce Group | Smoothing| Geological Model: 0
order Total 0

= (6] i of pictures

8 8

Bl Copyview

GOVT depth Generating of interfaces between ayers

o [m]

Name.

BEEA8

Geclogical Mode!

Frame “Geological Model” — selecting the master borehole

The other boreholes are shown in red — it means that they are not compatible with the master
borehole. The geological model is generated from the master borehole and from the compatible
boreholes. Thus, it is appropriate to modify all boreholes to be compatible. After that, the geological
model is created according to all data from the geological survey. Therefore, we will modify all
boreholes to be compatible with the master borehole.

Modification of borehole JV1

We will start with the modification of borehole JV1. After selecting this borehole, we can see the actual
borehole (JV1) in the left part of the dialog window. The master borehole (JV2) is displayed on the right
side. In the picture we can see that the boreholes are not compatible.

Edit borehole X
Neme: w1 Add bottom layers (into borehole)
Coordinate:: 140 ml y= 800 [m]
2= 187,96 | [m] Status : Original
GWT depth: hwr= tml Borehole is not compatible Use test profile
Vrstvy sondy- Borehole link Ridici sonda
No. [Thickness [ml|__Depth (m] Soi name 4 Add o o | [ No. [Thickness (ml|__Depth (m] Soil name Master and compatible
> 1 070) 0,00..0,70]¥ iigeEd) T e S e e > 1 070) 000..0,70]Y No: 1
2 780 070..850/F8 2 HE= = 5 2 250 070..320/F8 g Add
3 850 8,50..17,00/F6 =T e e e 3 030) 320..350/53 (to the end)
g e— 4 7,20 3,50..10,70|F8
- e el = 4 5 180 1070..12,50F6
=l T | § 020 1250.1270/63
3 = = = = = = 6 7] 5,90 12,70 .. 18,60| F6
S [
s = e 8
10- et 10
12 12
. 14
16 16
7
18
oK+ & v oK X Cancel

11

Original state of borehole JV1



There are no sandy and gravel layers (S3, G3) in borehole JV1. We assume approximate horizontal
geological layers (based on the general geological knowledge of this location). For this reason, we
divide layers F6 and F8 and insert layers S3 and G3 with not defined interface location between the
newly created layers. The geological profile of borehole JV1 is not changed, but now it is compatible
with the master borehole.

Firstly, we divide layer 2 in the ratio 4:6 (upper layer has a thickness of 40 % of the original layer).

Edit borehole 1
|
Name: W Add bottom layers (into borehole) |
|
Coordinate:  x= 140 (m]  y= 8800 [m]
2= 18796 | [m] Status: Original
GWT depth: hawr = 800 | [m] [] Boreholeis active Borehole is not compatible Use test profile
Vrstvy sondy Borehole link Ridici sonda
No. |Thickness(m]] Depth[m] |  Soilname | 4 Add o o No. |Thickness[m]] _ Depth [m] Soil name Master and compatible
1 0.70] 0,00..0.70]Y (tothe end) S > 1 0.70) 0,00..0,70]Y ot
X 00..0; = e e R L ), ,00..0; )
> 0,70..8,50 F8 o Inset 2 =T =TT = B[ 5 F 250 070..3,20/F8 5 Add
3 8,50] 8,50.. 17,00/ F6 *= (before 2) = e e = 3 0,30) 320..3,50[53 (to the end)
- Edit -+ T 4 720 3,50..10,70[F8
7 (number2) A s | e W U SE [ H 180 1070..12,50/F6
- == == 6| 0,20| 12,50.. 12,7063
; -= Remove = = =
Layer divisior X | x(numbnrl} 6 = S e—a = el 6 7] 5,90| 12,70 .. 18,60| F6
i) IS s G o
New upper layer: | 1% oo " [l .
(number2) = = &
v oK X Cancel o e
ge — -
J B (Nozand L [
., Exchange
B Nozanay i 12
g Move nterface
& (between 2 and 3) 14 1
16 16
7
18
oK+ & v oK X Cancel

Dividing layer 2 (F8)

Now, we will enter a new layer of soil S3 with zero thickness between the newly divided layers using
the “Insert (before 3)” button.

Name: m Add bottom layers (into borehole) ‘

|
Coordinate:  x= 140 ] y= 86,00 [m] |
1= 18795 | [m] Status : Original
GWT depth: hoyr = 800 [m) [ Boret Borehole is not compatible Use test profile
Vrstvy sondy Borehole link Ridici sonda
No. [Thickness(m]| _ Depth [m] Soil name | 4 Add o 0 No. |Thickness[m]|  Depth [m] Soil name Master and compatible
1 0,70, 000..070'Y (5o the end) > 1 070] 000..070]Y hadl |
2 [ et 2 5 2 250 070..320/F8 4 had |
s 3 = (pefore 3) 3| 030 320..350[s3 (tothe end) ‘
7 4 720 350..10,70|F8 |
- Edit 5
7 (number 3) 4 5| 1,80 10,70.. 12,50/ F6
L B8 1A ANGE
New layer x m";:rg) 6 6 7l 590 12,70... 18,60/ F6
Thickness. bide s
bmber 3) 8
Lower interface location: | not defined - l
e
baand4) "’ L
Soil name: & fhange
3and4) L 12
Add soi -
bue interface
ftween 3 and 4) 14 14
B Insert X Cancel [
18 16
17
18

oK+ & v Ok X Cancel

Inserting a new layer S3

We will modify the bottom part of the borehole in the same way. Firstly, we divide layer 5 (F6) using
the “Divide (number 5)” button in the ratio 1:1 (upper layer — 50 %). Then we enter a new layer of soil
G3 (zero thickness) using the “Insert (before 6)” button. The boreholes JV1 and JV2 are now
compatible.
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Edit borehole X

Name: (M
Coordinate:  x= | 140 (m] y= 8800 [m]
2= 187,96 (ml Stetus: Original
GWT depth: hgyr= 800 [m] /] Borehole s active Borehole is compatible
Vistvy sondy Ridicf sonda
No. |[Thickness[m] _ Depth [m] Soil name | 4 Add ‘ 0 No. i Depth [m] Soil name M
1 070, 000..0.70/¥ o | Iy > 1 070 000..070]Y al N
2 312 070..382/F8 5 2 250 070..320[F8 4 Add
3| not defined 53 3 030 3,20..350/S3 (to the end)
4 468 382..850/F8 4 LN |
3 _AB L | oo
ol 5] § 020
> 425 12,75 17,00/ 6 7 590 1270 18,60/ F6

[[ok+3 || vox || XcCance |

New state of borehole JV1

Modification of borehole SP1

Now we can start modifying borehole SP1 — geological profile in this borehole was created manually
according to the measured penetration resistance g. in the CPT SP1.

In the dialog window, we can see that borehole SP1 is not compatible with the master borehole. In this
case, just the bottom part is not compatible. The upper part of the borehole is correct — both boreholes
contain a sandy layer S3.

Edit borehole I3
Name: i | Add bottom layers (into borehole)
Coordinate:  x= | 60| [ml y= 2900 [m]
= | ] L) Status: Original |
[no wat tml [] Borehole s active Borehole is not compatible. Usetest profile
No. _[Thickness[m]  Depth [m] Soil name 4 Add o 0 No. _[Thickness[m]|  Depth [m] Soil name M nd compatible
> 1 076 0,00..0,76]Y. a | [ totheend) S| 070 0,00..0,70]Y | No:2

2| 131 0,76..2,07|F8 2 2 2| 2,80| 0,70..3,50|F8 4 Add

3 110 20731753 3 030) 350..3,8053 (to the end)

4 786 3,17..11,03|F8 i ‘ 4 720 380..11,00[F8

5 883 11,03.1986[F6 3 180 11,00..1280F6
B 5 020 1280..1300/63

© 7] 5.9) 13,00.. 18.90|F6
it 8
1 10
12 12
14 14
16- 16
18- 18
19
- i -
[ okeg [[ okrd [[ vok |[ XCance |

Original state of borehole SP1

13



There is no gravel layer (G3) in borehole SP1. We will perform a similar modification as we did for
borehole JV1. Firstly, we divide layer 5 (F6) —the new upper layer will consist of only 25 % of the original

layer.
Edit borehole X
Name K || Addbottom layers (into borehole) |
Coordinate:  x= | 600 fml y= 3900 [m]
2= | 187,95 | (m]
GWT depth: hayr = {m] [] Boreholeis active
No. | Thickness [m]| Depth [m] Soil name +m o -0 No. | Thickness [m] Depth [m] Soil name
1 076] 0,00..0.76]Y | [T totheend) > 1 070 000..0,70]Y a2
2| 131 076..207|F8 B 2 5 2| 280 0,70..3,50/F2 | g Add
3] 1,10| 2,07..317/s3 :Zwi) 3| 0,30) 3,50..3,80[53 (to the end)
4 7,86 3,17..11,03/ F8 B 4 - 4 720, 3,80.. 11,00 F8
b TR | 7 ., TR
6| 020 12,80..13,00/G3
’%‘T‘ . ) 7] 590) 13,00..18.90]F6.
Layer division 5 B m:u 5 4 2
New upper layer: [} 10 10
14 14
16° 16
18 18
19
- " >
[okes [ oked || wvok || XCancel |
Dividing layer 5 (F6)
We enter a new layer of soil G3 between the divided layers.
£dit borehole X
Neme: |sp1
Coordinate:  x= | 60| (m) y= 8,00 [m]
2= 187,96 | [m]
GWT depth: hgyr = nowater) | [m) [ Borehoteis active
Vistvy sondy Ridics sonda
No. i Depth[m] | Soil name |’m o No. i Depth [m] Soil name Master
1 076 0,00..076 ¥ «| |7 (tothe end) | 0,70) 0,00..0,70]Y «| Ne:2
2| 131] 076..207/F8 Tt 2. 7 2| 250 070..320[F8 ‘ 4 A
3| 1,10 207..317/S3 Etbdln&) 3| 0,30 3,20..3,50(S3 | 7 (tothe end)
4 78 317. 11,03 F8 = 4 720 350..10,70/F6
- Edit ke
5] 221 11,03..13,24 F6 7 (number 5| 1,80| 10,70... 12,50/ F6
> ¢ = . § 020 1250127063
5 3
X (pumber ) 7 5% 1270.1860[F6
New layer x .
Thickness t= ]
= 10
Lowerinterface location: | not defined =]
12
St
14
| Addsoil
. - 16
| 8 insen X Cancel |
18
19
| okeq [ oked || vox || XCanca |
Inserting a new layer G3
Borehole SP1 is now compatible with master borehole JV2
Edit borehole X
Name: |so1
Coordinate:  x= | 600 [ml y=| 89,00 m]
2= 18796 [m]
GWIdepth: hoyr=| v woter | [m) &
Vistvy sondy ~ Ridici sonda -
No. |Thickness[m]  Depth [m] Soil name 0 No. |[Thickness[m]|  Depth [m] ‘Soil name Master and compatible
1 076 000..0.76 Y. - >0 070 000..070]Y a||boa
9 13 076..207|F8 2 E 250 070..320[8 5 Add
3 1,10 207.31753 3 030 320.35083 o the end)
4 7,86| 317.103F8 % 4 7,20, 3,50..10,70 F8.
5| 221 11,03..1324/F6 5| 1,80 10,70... 12,50/ F6
6| not defined G3 | 0,20, 12,50..12,70/G3
> 7| s,§| 13,24..19,86/F5 6 7| 5,9) 12,70.. 18,60/ F§

[Tokea [ k=& || voxk || Xcancel |

New state of borehole SP1 — the borehole is compatible with the master borehole
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Modification of borehole SP2

Now it is time to modify the last borehole SP2 — geological profile in this borehole was generated
according to the automatic soil classification (Robertson, 2010). The original state of the borehole is
shown in the picture below. Boreholes are not compatible, it is necessary to modify it.

Edit borehole X
Name: P2 Add bottom layers (into borehole)
Coordinate:  x= 1900| [m] y= 125,00 | [m]
2= 187,80 | [m] Status : Original
W depth: howr= [Jrowareg | m) Boreholeis nat comptie Ustestpofie
Borehole layers Borehole link Master borehole
No. _[Thickness[m]|  Depth [m] Soil name 4 Add o 0 No. |[Thickness[m]|  Depth [m] Soil name Master and compatible
> 1 1,20 0,00..1,20Y (heens) S 070 000..0,70]Y pes
2 1,80] 1,20...3,00[F6 2 2 2 280 070..350/F8 g Add
3 040 3,00..340/S3 El 030| 3,50..3,80(S3 (tothe end)
4 9,60] 340..13,00[F8 Pt i 4 720 3,80..11,00[F8
5| 7,00 13,00..20,00/F6 5 1,80 11,00.. 12,80 F6
= = § 020) 12,80 13,00/ 63
& el [T = g 7 590 13,00..18.90|F6
F8
s - 3
10 - = = = 10
12: = = 12
14 14
16 16
18 18
19
20
OK+ 4+ v oK X Cancel

Original state of borehole SP2

The situation is more complicated in the upper part of the borehole. In borehole SP2, the layer of soil
F6 is above the sandy layer, but in the master borehole, there is soil F8 in this layer. If we want to make
the boreholes compatible, we could perform the same modifications as we did for the previous
boreholes (dividing the layers and inserting new layers). Because there is no such order of layers in
other boreholes and since the geological profile in this borehole was created by automatic soil
classification, which doesn’t always have to be absolutely exact (especially for similar soil types — F6,
F8), we will assume, that layer F8 is above the sandy layer in this borehole, too. Therefore, we select
layer 2 and change the soil from F6 to F8.

} Name: P2 Add bottom layers (into borehole)
| Coordinate:  x= 1900 (m] y= 12500 | [m]
|
| 2= 187,80 [m] Status : Original
| GWT depth: heyr= (m] Borehole is not compatible Use test profile
Borehole layers Borehole link Master borehole
| [ No. [Thickness(m)]  Depth [m] Soilname | g Add o g No. [Thickness[m][  Depth [m] Soil name Master and compatible
1 1,20 0,00..1,20|Y (tothe end) o > 1 0.70) 0,00..0.70]Y No:3
i 2| 5 2 1 Insert 2; e = F8 2 2 2,80| + Add
3 040 3,00..340/S3 *= (before 2) = 3 030 (to the end)
| 4 9,60] 340..13,00[F8 o i 7 P 4 720
| H 7,00 13,00..20,00/F6 7 (pumbes2) = 5 1,80]
| 5 020 12,80..13,00/63
- Remove 6 = 3 + d
X o oa i 7 590) 13,00.. 18,90 F6
it laye o
Edit layer X of | bE i
| Thickness t= 1,80 [m] |(number2) .
1 — 1
Merge o o
(No2and3)
Exchange
(No2and3)
Soilname : | NI
Move interface
Add soil (between 2 and 3)
OK+ 4 oK+ & v 0K X Cancel
OK+ 4+ v oK X Cancel

This way, we made the boreholes compatible in the upper part. In the bottom part, we do the same
modifications as we did for boreholes JV1 and SP1. We divide layer 5 (upper layer — 10 %) and insert a
gravel layer G3.
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Edit borehole

Name: [sp2

| Add bottom layers (into borehole)

Coordinate:  x= |

1900 [ml y= 12500/ [m]

 wmm pree
GWT depth: haur= [m] [] Borehole s active Borehole is not compatible Use test profile

No. [Thickness [m]| Depth [m] Soil name &+ Add o 0 No. ], Soil name Master
1 1,20 0,00..1,20[Y | NS heed) S 0.70) a| Nox
2| 1,80 1,20..300(F8 ATy 2 2 2| 2,80) Add
3 040 3,00..340[53 Z (pefore5) 3 030 (to the end)
4 9,60| 13,00 F8 - Edit & 5 4 7,20|
L T — b
o 020)
‘ o —
s 5
Divide
10 10
New upper layer: 1%l
12 12
14 14
16 16
18 18
19
> - >
[oke | [ vok || Xcancel |
Dividing layer 5 (F6)
Ede borehole X
Name: | sp2
Coordintes  x= | 1900 [m] y= 12500 [m]
2= 18780 | [m]
] Eorehole s active
Ridicisonda
Soil name m No. i Depth [m] Soil name.
1 > 070 000..070]Y |
E 2 2| 250 om.320F8 4 dd
3| 040 3| 030 320.350[83 (tothe end)
4 960 340.1300F8 = 4 720 350..1070]F8
5| 0,70 13,00.. 13,70 F6 5| 1,80 10,70.. 12,50/ F6
s ¢ o 020 1250..1270/63
s 7 5% 1270..1860[F6
New layer 8
| Thickness = [
— 10|
Lowerinterface location: ot defined
‘2‘
- g
==
16
B Insert X Cancel
18
19
[ ke | | wox || Xcanca |
Inserting a new layer G3
Borehole SP2 is now compatible with master borehole JV2.
Edit borehole X
Neme: [sp2
Coordinate:  x= | 1900 (ml y= 12500 [m]
i ——
o1 v [ ] 2 B
Vrstvy sondy Ridicf sonda
No. i | Depthim] | Soilname Lm ‘ r No. Soil name.
1 1,20, 0,00..1,20 ¥ «| |7 ftothe end) 2] 0,70) Y a|Na3
2| 180 | 2 2 250 o/Fe 4 Add
3| 040 3| 0,30 3 {tothe end)
4 960 340130078 i 4 720 &
5| 070 13,00..13,70 F6 5| 1,80 F6
6| not defined G3 8| 0,20 G3
> 1 630 1370.20007 ™ 7] 5% 127.1860[F6
8
10
12
14
16
18
19

[ okeq | [

vox || XCancel |

New state of borehole SP2 — the borehole is compatible with the master borehole
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Final modifications
In the frame “Geological Model”, we can see that all boreholes are now compatible. The geological
model is generated according to all the tests (boreholes and CPTs).

S GE052019- Stigraphy Unttedgsa ] = om s
Fle Edt Inpst Outputs Setings Hep

DB -Rga-~
4 -
(4] e

Eé\ [Bs Construction Site

1 Temain Peints

/ Temain Edges
b Field Tests

£ Soils

4= Soil Profles

< Output Sections

ola|r o

Geological model
iz generated.
! | @ Addgrphically | $E Add tertually 18 Mosel again| | =
No. Neme. Master | Active | Stat Tocation GWT depth Generating of interfaces between layers [E]Add pictwre
| xim | yim | zim | heniml Geological Model: 0
[t M| Oignal | 110 @wm 1 200 = =
2ne Lo | < |ogmi T
i EED ol ®m Blim o
) [N} e - =)
% 5, Copy view

X 677; V: 21294 m]

Frame “Geological Model” — generated model

For better clarity, we open the drawing settings (button with a cogwheel symbol on the left side of the
screen) and select the option “Frame visualization of soils”.

& 6E05 2019 - Stratigraphy [Untitiedgsg ] =B X
File Edit Input Outputs Settings Help

R

Q
== X Tertain Peints
NN / Tesmain Edges
B e Tests
Lo 8 soil
1168 st
— (M Geslogiaibiocs]
© 1 Output Profiles
A = Output Sections
Geological model
' A Tests/ Profiles/ Boreholes [y Comtruction St ] Soils and assignment “1- Output Profiles 7 Output Secions # Modd (3 Deshtop. TEfey Global e genersted.
fullcolor Sl [fut coor 21 [t color <] patialcolor =] | portial cotor 1| portit cotor = || pertist cotor = [partl color ~| Gadseps
Plot: | boreholes - Plot v < Outp | Outpy v Temsin 0 scsle Section .00 i
A T e Aoes dinections | Hatch < Temin point | Number ' Gridtemain Contourine step -
North arrow _ Number | Coordinates of points |+ Orthophotomap on temain 050 fm)
Coordinates Name v Loyers O Outputs =
§ e - - B e o o —
; Szer 100 (1 Sae. 1w Ty Geological Model: 0
3 e v Grd GWT Total: 0
& pointsze 10| H o cast 10 Prncipsl contour i
> Supplementary contour =
a‘ . Frame visuafaation of sois Defautt r
i L ——— w g || B | @
SR,
4 4 ey 4 4 % 4 £y z %
i % 5 % % % " 3 4 X close | | 8 Copyview

57,26, Y: 21081 [rm]

Frame “Geological Model” — visualization of frame soils
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In the last step, we will go to the “Output sections” frame and add two perpendicular cross sections.
Cross-sections are defined as follows: CV1[13,0; 125,0]; [13,0; 88,0] and CV2 [6,0; 107,0]; [19,0; 107,0].

& GEO5 2019 - Stratigraphy [Untitied.gsg ]
File Edit Inpst Outputs Setings Help

BBz~
<
4
g
Lo
3 A Geological Model
£ e
=
&
! | %@ Addgraphically | g Addteduslly "~ / Ed4No.1 "X RemoveNo. 1| |B Copy cross section to Clipboard| m‘::‘l
(6,00 107,00) (19,00; 107,00)
e
Output Sections: 0
| i
= 5 e 8
3 — B Cory
X: 85,30; Y: 238,07 [m]
Frame “Output Sections”
Conclusion

We focused on some basic work with the “Stratigraphy” program in this manual, specifically on the
creation of geological profiles according to the performed boreholes and cone penetration tests (CPT).
We also carried out modifications of boreholes to make them compatible. It is important to note that
this model was only created for the purpose of showing the different program features and modelling
possibilities. In the engineering praxis, this model would be probably created in a different way —e. g.
sandy and gravel layers with small thickness would be probably neglected. The “Stratigraphy” program
also allows the user to create complex geological models in an easy way. The following engineering
manual (No. 39) will be focused on those practises. The next manual will feature some easy
modifications of the geological layers but also more difficult topics such as creating soil lenses or
geological faults.
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