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Introduction

Thegoalof this engineering manual is to she@emebasic work wittthe & { G NI G A ANJ LIK & ¢ LINE 3
complex modifications are described in the following engineering manual No. 39.

The "Stratigraphy" program provides a simple way to create complex geological nideledstheless,

the program does not make any decisions oroitgn and the resulting model shouttbrrespondto

the decisions and ideas of the geologist. This marsidbcusedon a basic understanding of the

modéling principle.

Assignment

The result ofour work will be a geological model difie construction site, \ere the geological
investigation was carried out. Duritige geological survey, two boreholes and two cone penetration
tests (CPT) were carried out. The shapthefconstruction site andhe locatiors of the boreholes and
CPTsare shownin thefollowing picture.
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Construction site scheme

The names, types and coordinatestud 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 the boreholes aredescribedas 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 gound water table in the boreholes ikescribed as follows
- BoreholeJV1¢ depth of GWTunderthe terrain 8 m
- BoreholeJV2¢ depth of GWTunderthe terrain: 8,5 m



CPTs will be importedirectly irto the programin the form oftable data justas we obtaied it from
the geologist. Foclarity, the values of penetration resistance and shear friction girewn n the

following graphs.
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CPTs were carried out without pore pressurg (measuremergc the tests were nobf the CPTu type.

Note: The files for impb(SP1.txt, SP2.txt) are part of GEOS5 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/geo5/en/tabledata-import-01/) or in the engineering manual No.

27 (https://www.finesoftware.eu/dwnload/engineeringmanuals/235/en/27 importxt 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 thed { G NI G A 3 NI isIka@ncheda BrsyNdhedk the general settings in the frame
G{SGUGAYRE@S oG RS Y BR 30 modebwitti dntgrahediaté gmodthing and automatic
generation ofthe geological modelWe recommend to turn on this option in case of small and easy
geological modelsFor larger and more difficult models it is better to turn it off and use manual
generation. Coordinate system wi righthanded.

Model : :3D Model ' Coordinate system: :Ri_ght-handed '

Smoothing : Tintermediate " North rotation : 0,00: [°1

|v| Automatic generation of a geological model  Name:

Altitude system : Balt after adjustment I
CNl YS a{StdAay3ac¢

We also leave the standard settingsdry (G KS FNI YS da/ 2yadaNUzOGA2Yy &

Type of construction site:  Obdélnik ¥ Construction site is not defined.

'v| Generate the range automatically e 0,00 | [m]
ik = [m] o = M Model depth under terrain : ‘ 0,0071 [m]
Ymin = [m] Ymax = [m]

CNIYS 4/ 2yaGNHOGAZY &AGSE

2SS A1ALI 0KS T NIché&dinedsiBrsdilrngdel wil be fiefiesimined according to the
coordinates of boreholes and CPTs.

F NI YS will @guoréholesly Eaidd\E2 ThesgbBreholes are added usirthe
6 dzii (i 2 ythe fleqifed tipd 6f el tedt Yoarehole).
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X Cance
¢ Bimeon B e e
No. | mememe Tex | Coordinate Depth of 1. point|  Depth State e 5] Add picture
| type x[m] yim] z[m} ds[m] Gher [m] of test Field Tests 0
Total: 0
(65 List of pictures
i i e 8
3 3 By Copy e

CNJ Y$ a C kiBputig bbréhipléss £



Coordinates of boreholesoil layers(thickness, name, pattern and colour) and GWAf€ entered
according to the information above ésllows:

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

L o Soil profile
Coordinate: x= 11,40 | [m] y= 88,00 | [m]
. [ i
Heigth : | input Eﬂ z= | 187,96 l [m] 2
Depth of the 1st point from original terrain : di= l 0,00 | [m] 3
: 44
Overall depth : diot = 17,00 | [m]
. 5
|| Field test generates test profile :
Layers ISamples |Tab|e GWT ' 74
= - =
Layer | Thickness Depth Soil name & Add < 8
Number | t[m] d[m] (to the end) D)
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 JV¢ layers

New field test (borehole) X
— Test parameters
Test name: ! m ] Soil profile
Coordinate: x= 11,40 | [m] y= [m] :, B
Heigth: input El 2= 187,96 | [m] 4
Depth of the 1st point from original terrain : di= |—0,00 [m] 3 ‘

Overall depth: dror = 17,00 [m] 4
|| Field test generates test profile Z
Layers | Samples | Table GWT | >
No. Depth d [m] Default | GWT type Description | 4k Add ] 'E- 81
1 800, O |GWT bored Zo
> 2 800 ® GWT steady
| Gpintlog || @& Import | |4k Add+ Close| | b Add || 3 Cancel |

Inputting borehole JVAGWT



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 |

Inputtingborehole JV2GWT




Next we have to ente€CPT testg the measured valueare not entered manually, but we impothem
asa table The import is performedusingthe & L Y LJ2 NIi ¢ 0 dzi (it yequired fgpe &f$idldS O G A y 3
test (CPT).

| Fie

Frames
S Project
5 Settings
Templates

7 Output Sections

olalrro/se

Type of new fekd test

x

DPT (dynamic probingtest)

borehole borehole)

SPT (standard oMT T =
X Cancel
Geological model
i -y = '
|a mponl $E Add B copy Outputs
No. Testname Ter Coordinate o il [E]Add picture
type x[m) y(m] z[m B paste Field Tests 0
[m borchole ) w0 1875 000) > fild tests
| Total 0
2wz borehole 500 11300 g7 000]

(6] i of pictures

8 8

8 Copy view

GeoClipboard™

Field Tests

CNJ} YS dCa@TsRmpdirSa i aé

2 § R pafedly information aboutthe z-coordinates of the CPT testsTherefore we will locate
them on the generated terraiautomaticallyaccording to thez-coordinates of boreholedvlandJV2
Porepressurelp0 g1 ay Qi Y She ERIENSRI leRMuzpidgyam calculate the pore pressure
automaticallyusingthe ground water table in boreholeB/landJV2

The CPBP1is close tdoreholeJV1 thereforethe GWTwill be 8 m below the terrainThe CPBP4s
close to boreholelvV2and thereforethe GWT is 8,5 mieepbelow the terrain.

Theimported CPTs lodke this

Edit field test properties (cone penetration test) X
Test parameters Log data 3
Name of test: : SP1
Cone resistance Local friction Pore pressure
Coordinates : x = 6,00 | [m] y= 89,00 | [m] 07 07 07
14 1 19
Heigth : automatically on terrain | ¥ z= 187,96 | [m]
24 2 24
Depth of the 1st point from original terrain : di= 0,00 | [m] ; ; ;
| Field test generates test profile
44 4 49
Points of test
54 5 5
Number Depth Cone resistance | Local friction |Pore pressure k add
ofpaint | d[m] g [MPa] fleal | uplea] ° & °
> 1 0,00 0,00 0,00 0,00] & 74 7 74
2| 0,20 35,74 235,00 0,00 ad s 34
3 0,40 25,96 120,00 0,00 . . .
4 0,50 3,06 420,00 0,00 E E E
5 0,80 2,15 227,00 0,00 ?é 104 %10 % 10
[ 1,00 2,5 125,00 0,00 =Pt dyg -
7| 1,20 1,38 91,00 0,00 . . .
3 1,40 2,3 68,00 0,00
9 1,60 1,92 37,00 0,00 137 137 137
10 1,80 0,64 99,00 0,00 144 144 14._\
1 2,00 0,62 23,00 0,00
154 15 15
12 2,20 1,88 148,00 0,00 \
13 2,40 4,20 127,00 0,00 169 167 16 \
14 2,60 6,66 97,00 0,00 174 174 17 ,\
15 2,80 4,12 187,00 0,00 - ] .
6 3,00 1,98 243,00 0,00
17 3,20 1,48 117,00 0,00 139 18 15 \
18 3,40 2,00 81,00 0,00 T T T , bl T r — 20 r |
T 3,50 1,%8 123,00 0,00 0 zop N W 0 150; 300 45500 0 S0 100 150 200
% 3,80 1,54 116,00 000/ Ge [Pl = 0®al uz (el
S printlog || & Import || F Calcuate u2 oK+ & % Cancel

Importof CPT SP1

7



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
Heigth : automatically on terrain | ¥ z= 187,80 | [m] 1 1 1
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
Points of test
54 54 54
Number Depth Cone resistance | Local friction |Pore pressure ok Add
ofpaint | d[n] g M2 AT 57 57 57
* 1 0,00 0,00 0,00 0,00(a 7 7 74
2 0,20 33,44 147,00 0,00 a a ad
3 0,40 17,26 304,00 0,00
4 0,60 3,40 348,00 0,00 i i i
5 0,80 7,28 212,00 0,00 Tglm' :;10_ ‘Em'
5 1,00 1,76 33,00 0,00 A1l A1l 211
g 1,20 1,56 88,00 0,00
8 1,40 1,30 54,00 0,00 121 121 121
] 1,60 2,40 5,00 0,00 134 134 134
10 1,80 1,02 73,00 0,00 14 14 P
1 2,00 174 47,00 0,00 -%}
12 2,20 2,96 175,00 0,00 15 1 é 1 \
13 2,40 7,4 95,00 0,00 167 1s j:? 1s \
14 2,60 4,50 227,00 0,00 174 17 17
15 2,80 4,12 132,00 0,00 - " 1 " \
16 3,00 22,08 344,00 0,00 <(} \
17 3,20 10,50 104,00 0,00 134 13 t\[> 13 |\
18 3,40 2,92 279,00 0,00 20 T T 1 20 T T 20 T T 1
19 3,60 2,20 145,00 0,00 0 10 20 30 40 0 100 200 0 50 100 150 200
2 3.80 2,06 104,00 .00[™ 3 [MPe] fs el vz el
I Print log B Import ¥ Calculate u2 OK + 4 ¥ Cancel

Import of CPT S

P2

We enter all soils from boreholé&/1andJVXY, F6, F8, S3, 63 0 &

iKS

a!

other GEO5 programs. In this simple case, we wiljas® parameters to the soils.

[ Add according to tests | kES] Add | T / EditNo.1 | "~ X Remove No. 1
No. Soil name Y
> 1 Unit weight :

Stress-state :

Al Angle of internal friction :

3|F6 Cohesion of soil :

4|53 Poisson's ratio :

5| G3 Deformation modulus:
Saturated unit weight :

o=
effective
Pef
Cef
Eger

Tsat

-
LU L [ B 1}

kN/m3

kPa

MPa
kN/m3

Add soils according to tests

RR

I OO02 NRA Y 3
It is also possible to assign the geotechnical parameters to each soil. These parameters have no
influence on the modet they are used to generate ggical documentation or to export the data to



Now wewill moveon (i 2

SISNIB T A £ Sldthis frArkl We Sah see that the test profiles were

created automatically from boreholeB/1and JV2 Whenever he test profiles from CPTs are created
automatically, it is necessary to interprétte measured valuewiith regards tothe geological profile.
0S R2YS Ylydztfte 2NJ
For claritypurposes we will show both approaches in this manual.
Firstly, wewill create a geological profile manually from G3PIL We selecthe & Ry22 (i
in the centralpart of the dialog window.
In the left part of the dialog window, we can segraphof penetration resistance.. Usingthe left
mouse buttonclickon this graph the assumed geological interferences are created in the right part of
the dialog window. Wewill assign the soilto the layers according to the soils in borehdé2 The

LG OFy

IANRdzyR ¢ 6SNJ GlFof S

to the GWT input in boreholeb/1andJV2

Identification Classification
Name: sP1 Classification type :
Coordinate: x= 600 [m] y= 89,00 | [m]

187,96 | [m]

Depth of the st point from original terrain: ~dy =

View field test

& Printlog

000 [m]

do not classify

1,50
3,00
4,50

6,00

9,00
10,50
12,00
13,50
15,00
16,50

18,00

pi

gl Ay Qi

Parameters

GWT depth: hoyr =

I dzi 2 YI GAOI f €

[m]

| Soil profile is active for geological model generation

& | 002 NR

Of raaarveé :

No. | Thickness [m] Depth [m] Soil name g Add
1 076 0,00..076 v it e
2| 131 076..2,07 I3
3 1,10 207.317 s
4 7,86, 317,103 8
5 883 11,03..1986 [F6

oK+ 4 oK+ & v 0K

Manual creation othe geological profile according to the CPT

d)

YSI adzNBRZX algacadr8ingR2 y Qi

X Cancel

We will now moveonto the SP2test. Now wewill usethe automatic creatiorof a geological profile
according to the soil classification (Robertson, 2010). AlftelCPTis interpreted we usually obtain a
largenumberof thin layers It is not easy work withugh abignumberof layersthereforewe will filter

them for minimum tickness of layer (0,3 m).

Name: P2
Coordinate: x= 19,00 [m]

187,80 | [m]
Depth of the Tst point from original terrain :

View field test

n
Gravelly sand to dense sand

L@ Print log

y=

Classification

Classification type :

Robertson 201

12500 [m] Penetrometer net area ratio: .
Unitweight: | calculate |~
d= 000 [m] Minimum thickness of layer: b

Classification type : Robertson 2010

10

07| 1

030/ [m]

1| Copy profile

1,50
3,00
4,50
6,00
7,50
5,00

10,50

12,00

13,50

15,00

16,50

18,00

pit

==

from field test

Add soils

Table of soils
Robertson 2010

Parameters

GWT depth: haur =

| Soil profile s active for geological model generation

Layers of soil profile

[m]
No. |Thickness [m] Depth [m] Soilname | 4 Add
(to the end)
oK+ 4 v oK X Cancel

The result of soil classification according to CPT




Usingthead ¢ I 60 f Sc@F0o SIRIAE AY pwe mssigrthedemizied Soyyfrom boreholesIV1
andJV3 to the soils fronthe CPT classification.

Table of soils (Robertson 2010)

Soil descri

iption | Assigned soil

Sensitive fine grained

- (not assigned ¥

Organic soils - clay

Add soil

- (not assigned ¥
|

Clay - silty clay to clay

Add soil

Silt mixtures - clayey silt to si

:| Add soil

Ity clay F6 v

Sand mixtures - silty sand to

Add soil

- (not assigned ¥

sandy silt

Add soil

Sands - clean sand to silty sand

Add soil

Gravelly sand to dense sand

S3 v

- (not assigned ¥

Very stiff sand to clayey sand Add soil
Very stiff fine grained (not assigned ¥ Add soil
VoK || cancel |

Usingtheda / 2 L8 LINRTAES TFTNRY TFTASER

Table of soils assignment

soils inthe layers correspondingp the CPT classification results.

GSadée

odzii2y =

Automaticcreationof a geological profile according to CPT soil classification
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