Engineering manual no. 43

Updated: 06/2020

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.

s
Log o Boring BH1 HETL ST | Gona panstration test (CPT) CPT1

Apariment bullding "Maoniighting” - e aiagiosl surver

[ e
o
re1
oo
o 10.00
= | : =R
mean | e ] el
Flald tast Soll profils
3 H T H
£ & - g s 5 - Cone rastenze Loosi istien Foreomerur L From-Ta
Z Featsst = 388g = profe =
= 22 =g remote = 2% femore S
E  BHI H qgl~ B B E
# i a8 # 3 -
o
100
150
0.00 - 6,50 zm
=0
. 300
=
+.0
grc &350 .
— 2z
5.00
=
&m0
arc
& .5
o 700
_ o 750
oo §
T [ 2 TR A =
] . . £ 6631000
w0l & - 8.50 250
000 .00 00
. 100 . .
19.30 - 2.5 .50
o0 0 rhz =Tame
1000 10.00
=m0 0103040506070 0 ZH 500 TOD O

hates:

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.
5 Edit field test properties (borehole) O X

Test parameters

Soil profile
Test name: BH1
Coordinate: x = 0,00 | [m] y= 0,00 | [m]
Heigth : input | z= 0,00 | [m]
Depth of 1. point: dy= 0,00 | [m]
Overall depth : diyg = 2400 | [m]
| Field test generates soil profile ; 5__3?”‘1 _‘{"ith t.r?ace 3|
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(to the end) 10,5
tm] d [m] z SaRdy—  — 61E3
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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.
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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
copied from the specified borehole.
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We will open the soil profile and edit it.

Edit soil profile
Identification
Neme BH1
Coordinate : x = 000 | [m] y=
= 000 [m]

Depth of the Ist point from original terrain : d; =

0,00 | [m]

0,00 [m]

Parameters
GWT depth  hyr = 12,50 | [m]

/| Soil profile is active for geological model generation

View feld test > Layers of soil profile
@ G pp— 1 - D No. = Thickness [m] Depth m] Soil name e
& GWI steady: 12,50 m Fromfidd test 1 490 0.00..490 GTI - Fil
— 2 1,50 490. GTi - Fil
=otls 3 3 220 640. (ot assigned)
4 1,00 550 (not assigned)
Depth by field test | | & 5 020 950 GT2- Clay
(o] 8 6 1,50 10,50 GT2- Clay
£ | — 7 280 1200 (not assigned)
— 8 1.00 14580 (not assigned)
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e T8y 7 -
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1300 fedthereti e 10 470 T3 - Shale
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& Printlog | [B copysoil profile nto clipboard oK+ & VoK X Cancel

Finally, we will remove the redundant interfaces — the easiest way is to merge the same layers into
one by using the “Merge layers with the same soil” option in context menu (available using right

mouse button).

Edit soil profile
Identification
Name BH1
Coordinate: x = 0,00 | [m] y=
z= 000 | [m]
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The result is a three-layer soil profile.

Edit soil profile

X
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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.

Edit soil profile

Identification Classification

Name: CPT1

Classification type :

Robertson 2010 -
Coordinate :x = 10,00 | (m] y= 2000 [m]  Penetrometer netarea ratio: o= 075 | [
z= 0,00 [ Unit weight: |input  ~ 19,00 | [kN/m’]
Depth of the Tst point from original terrain : d; = 0,00 [m] Minimum thickness of layer: h= 025 [m]

View field test

Classification type : Robertson 2010

Cone resistance q.

Silt mixtures - clayey silt to silty clay
595

& Printlog | [ copy soil profileinto clipboard

Sands - clean sand

Sands - clean sand
to silty
sand

Copy profile
from field test

| Add sails

Depth by field test

Table of soils
Robertson 2010

Parameters
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ol profile i active for geological model generation

Layers of soil profile
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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 Assigned soil

Sensitive fine grained (not assigned Add sail
Organic soils - clay GT2-Clay - ___ . j ___ Add soil
Clay - silty clay to clay GT2-Clay =||_ 7 | Addsail
Silt mixtures - clayey silt to silty clay GT2-Clay = ___ . r ___ Add seil
Sand mixtures - silty sand to sandy silt (not assigned) Add soil
Sands - clean sand to silty sand (not assigned) Add soil
Gravelly sand to dense sand (not assigned) Add soil

Very stiff sand to clayey sand

Very stiff fine grained GT1-Fill = - Add soil

+ Ok 1| ¥ Cancel

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.

Edit soil profile

x
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Name <P Crslimmmiye: Robertson 2010 - GWT depth : hgyr = o | Im]
Coordinate : x = 1000 | [m] y= 20,00 | [m] Penetrometer net area ratio: o= 075 [ | Seil profile is active for geological medel generation
2= 0,00 [m] Unit weight:  input v y= 19,00 | [kN/m?]
Depth of the 1st point from original terrain : d; = 0,00 [m] Minimum thickness of layer: h = 050 [m]
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Edit soil profile

We will then modify the profile by assigning a layer of Slate and merging a layer of landfill.

View field test

Classification type : Robertson 2010 Cone resistance

a

Identification Classification
Name cPT1 Classification type Robertson 2010 -
Coordinate:x = 1000 | [m] y= 2000 [m]  Penetrometer netarea ratio: a.= 07514

z 0,00 [m] Unit weight: input v 7 19,00 | [kN/m?]
Depth of the 15t point from original terrain : d; = 0,00 [m] Minimum thickness of layer: h= 0,50 | [m]

==

Parameters

GWT depth :

[ 7o water)

V1 Soil profile is active for geslogical model generation

Layers of soil profile

== No. = Thickness [m] Depth [m] Soil name Add
- ] copypretle o 1 2,20 0.00..2,20 GT1 - Fill l"(tnt"eemi)
085 Very st fine f 2 3,60 220,580 GT2 - Clay
[ — 7 sisis : i o5 e
1,70
2
Afe. T T T
425 s —
510 sl —
585 & 5
680 7
Sands - clean sand
7.65 tosiity 613~
sand &7 | shale
8,50
E
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10,00 Robertsan 2010 | | 1o.
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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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Geological Sections

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.
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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.

If the type is not
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The same way we assign soils to other areas.

New gealogical section

The assignment takes precedence over the sail profies

o x
Mame:
Topolagy | Creston of Gealogica Section |Drowing
ari -l
g
B
7]
L
an1-sisis
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Interfaces of Layers Assigned tests Assignments in peints o Sail hatches
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We will open soil profile (borehole BH1) and edit it. We can see dialog window for soil profile input.

Edit soil profile

x
Identification Parameters
Name BH1 GWT depth: hgyr = 12,50 | [m]
Coordinate:x = 000 | [m] y= 0,00 [m] /| Soil profile is active for geological model generation
z= 0,00 [m]
Depth of the st point from original terrain : d; = 0,00 [m]
View field test 7*: Layers of soil profile
GWT bored: GWT.= 1580 ] =" No. »| Thickness [m] Depth [m] Soil name Add
B S S it stk * fotheens
| Add soils
Adopt profile from geol. section
Depth by field test
Male, Tully
14,00 [ethereds 2
16007 FSfle tocarive
tacor (U
20,00 94_ G i
Printleg | B copy seil profile into clipboard ¥ 0K X Cancel
s ) . . . .
Using “Adopt profile from geol. section” button all data from geological section are transferred into
the soil profile.
Edit soil profile X

Identification

Name BH1
Coordinate:x = 000 [(m] y= 0,00 {m]
5= 000 | (m]
Depth of the st point from criginal terrain s d; = 0,00 | [m]
View field test
U GWTbored: GWI.=  1530m
X GWIsteady: GWL=  1250m

@ Printlog | BB copy soil profile into clipboard

] Zopy profe
from field test

v Add soils

lAdopt profile from geol. section

Depth by field test

Questhersd's

16901 [Srle, mloderatel
15,00 7"7‘ /

|

Parameters
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We will assign to the individual layers the corresponding geotechnical type — soil.

Edit soil profile
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We will repeat the process for the CPT as well. It can be done to the depth of the model (below) or

only to the depth of the field test.

Edit soil profile:
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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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