Engineering manual No. 52

Updated: 1/2024
Editing a Template in the Laboratory Program

Program: Laboratory
File: Demo_manual_52.gsg

This manual describes advanced work with formulas and graphs in templates using the example of editing
the Shear Box Test. Basic formula work is explained in Engineering Manual No. 51. This manual requires
the knowledge covered in Manual No. 51.

Our goal is to determine the values of the angle of internal friction ¢,, and cohesion ¢, at any point during
the test (for the displacement specified by us at the test point x;).

In our case, we will consider x,, = 8 mm.

The calculation procedure is the same as for the standard peak strength. From the stress graph of
individual tests, we read the stress values at point x,,.
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We then fit a straight line through the obtained points and calculate the values ¢, and c¢,.

120,01
105,01
90,01

75,07

Shear stress 71 [kPa)
o
o
o

Vertical stress 6, [kPa]

Note: We usually look for the stated value of the shear parameters in the part of the test beyond its peak
in an attempt to find residual shear strength parameters. However, since the shear box test is not suitable
for determining the actual residual parameters, we present the derived shear parameters for the selected
deformation.



Output report of the shear box test of the template set "Laboratory - EN-Standard" has the following form:

—_|GEOS Shear Box Test
=] ahoratory

Project: Apartment building "Moonlighting” - Survey for building pemit

Test1D: Shear box test Project ID: 2022/3548
Supplier: GEQS Laboratory Ltd. Customer: Survey ABC Ltd
Date of measurement: 27.03.2023 Performed by: John Young
Sample
Field test: BHS Sample type: undisturbed
Sample index: VA1/1254 Geotechnical type: GT2
Depth from: 7,00 m Descnption
Depth to: 7,80 m Clay with low plasticity, stiff, gray-blue color
Specimen
Specimen 1D: VA1/1254-12 Consolidation time: 24,0 hour
Depth- 735m Shear rate: 0,001 mm/min
Before test Specimen Nr. 1 Specimen Nr. 2 Specimen Nr. 3
Dimensions (width/height) [mm] - 60,00/ 21,00 60,00/21,00 60,00/ 21,00
Moisture content [%] 22 45 24 40 24 30 2210
Consolidation (before test) [mm] - 0,210 0,550 1,170
Vertical stress [kPa] - 50 100 200
Max. shear stress [kPa] - 317 713 107,2
Wet unit weight [kg/m?] 1802,0 1848,0 19210 1967.0
Dry unit mass [ka/m?] 14722 14855 1545 4 1610,9
Displacement at faillure [mm] - 1,530 20861 3,080
|Measured values and results |
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Test results: Angle of internal friction @ [°] Cohesion ¢ [kPa]
Peak values: 25,8 13,8
Notes

Specimens were flooded with water during the test. Moisture content indicated for the
test specimens is after the end of the test (moisture content determined according to
EN ISO 17892-01).

Specimen supplied by the customer_test results refer to the sample as received._ Test
equipment: hydraulic shear device. Test performed in accordance with EN 1SO
17892-10.

Verified by: Peter Filmer Date of issue: 28.03.2023

Stamp and signature

[GEOS - Laboratory (32 bit) | version 5.2024.19.0 | hardware key 7288 / 3 | Onefe] Laurin | Copyright © 2024 Fine spol. s f.o, All Rights Reserved | www finesoftwar. eu]



The required form of the protocol is this:

Shear Box Test

Project: Apartment building "Moonlighting” - Survey for building permit

TestID:- Shear box test Project ID: 2022/3548
Supplier GEOS Laboratory Lid. Customer: Survey ABC Lid.
Date of measurement: 27.03.2023 Performed by: John Young
Sample
Field test: BHS Sample type: undisturbed
Sample index: VA1/1254 Geotechnical type: GT2
Depth from: 7,00 m Description:
Depth to- 7,80 m Clay with low plasticity, stiff, gray-blue color
Specimen
Specimen ID: VA1/1254-12 Consolidation time: 24,0 hour
Depth: 7,35 m Shear rate: 0,001 mm/min
Before test Specimen Nr.1 Specimen Nr.2 Specimen Nr. 3
Dimensions (width/height) [mm] - 60,00/ 21,00 60,00 /21,00 60,00 /21,00
Moisture content [%] 22 45 24 40 24 30 22 10
Consolidation (before test) [mm] - 0,210 0,550 1,170
Vertical stress [kPa] - 50 100 200
Max. shear stress [kPa] - 31,7 71,3 107,2
Wet unit weight [kg/m?] 1802.0 18480 19210 1967.0
Dry unit mass [kg/m?] 14722 1485,5 15454 1610,9
Displacement at failure [mm] - 1,530 2,061 3,080
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Testresults: Angle of internal friction @z [°] Cohesion ¢4 [kPa]

Peak values: 258 13

Sailss ko ok
Post peak values at displacement 8,0 mm: 221 8,5

Notes

Specimens were flooded with water during the test. Moisture content indicated for the
test specimens is after the end of the test (moisture content determined according to
EN IS0 17892-01).

Specimen supplied by the customer, test results refer to the sample as received. Test
equipment: hydraulic shear device. Test performed in accordance with EN ISO
17892-10.

Verified by: Peter Filmer Date of issue: 28.03.2023

Stamp and signature

[GEOS - Laboratory (32 bit) | version 5.2024,19.0 | hardware key 7288 | 3 | Ondfej Laurin | Copyright ® 2024 Fine spol. s .o, All Rights Reserved | www finesoftware eu]



Solution:

Edit the template with the demo file - Demo01.gla, which you can find in Fine online examples. Name the
newly created template set EM 52 and save it in the Template Administrator for further use. We introduce
the term “Post peak parameters” for the required parameters within the solution of this manual.

We will divide the solution of the problem into several parts:
1. Define the data type “Displacement for post peak strength” and fill in its value
2. Define other data types needed for calculation and plotting in the graph
3. Input formulas for automatic calculations
4. Edit the output log and desktop preview to include the new data

Part 1

First, open the Demo01.gla file, which contains the data we will be working from. In the Templates frame,
check if we have set the template set we want to edit — “Laboratory - EN-Standard”. Press the “Edit copy of
current template set and add it into the Administrator” button to open the template set editing window.

Assign a name to the created set of templates and save it in the administrator as a user template.

Open the template for the shear box test and add a new local data type into the “Basic data” group, name
it “Displacement for post peak strength” and assign the following parameters:

e Type: Number

e Unit type: length

e Name: Displacement for post peak strength

e Symbol: -

e Empty text: -

e Metric unit: mm, 1 decimal place

e Imperial unit: in, 3 decimal places

&3 Edit data type m] x
Parameters of data type
Type - Group

Name : #b Basic data ~ % EN  Comment: | | Identifier

Name Wentifier Type Parameters Comment 4 Add
asurement © Date and fime Date | ttothe endh
Siring
© String |
Date and time Date

< String hultiline string

|l & Displacement for post peak strength Number 29 mm
| 2E89in

= Copy
= ]

3 paste
|

| Ranges

Conditional input

Master enumeration : (unspecified) = Na enumerations defined for using as master

i Local data type OK + Ok = W oK X Cancel

Note: Creating local data types and basic work with templates is described in detail in Engineering
Manual 51.



Save the edited template and proceed into the “shear box test” frame and open the already input test.

In the window, we see a new field for the data type we created, “Displacement for post peak strength”.
We will fill in 8 mm according to the specifications. We will then use this value in further calculations.

Note: by having this value already filled in, we will see previews of specific calculations when creating
formulas. This will make our work easier.

1 €5 Edit test: Shear box test O X
Test ID : Shear box test
Sample index : VA1/1254 Select sample ¥

Basic data | Specimen | Specimen Nr. 1 Specimen Nr. 2 | Specimen Nr. 3 Results | Calculations = Attachments

Date of measurement : 27.03.2023 =
Performed by : John Young
Verified by : Peter Filmer
Date of issue : 128.03.2023 )

Specimens were flooded with water during the test. Moisture content indicated for =
the test specimens is after the end of the test (moisture content determined

it according to EN 1SO 17892-01).
Specimen supplied by the customer, test results refer to the sample as received. =
I Displacement for post peak strength : 8,0/ [mm]
1
| Recalculate v OK X Cancel




Part 2

Now return to the template modification and into group “Specimen Nr. 1” add another local data type

“Post peak shear stress” with the following parameters:

e Type: Number
e Unit type: pressure

e Name: Post peak shear stress

e Symbol: 7,

e Empty text: -

e Metric unit: kPa, 1 decimal place
e Imperial unit: psi, 3 decimal places

This data type will not be entered by the user, but we will assign a formula to it for automatic calculation.

We need the same data type in the group for specimens 2 and 3. To save ourselves the work, we can now
copy the created item and press the “OK + down arrow” button to go straight to the “Specimen Nr. 2”
group, where we simply paste the item.

&5 Edit data type

Parameters of data type

Type : Group ad

| Name: Ab Specimen Nr. 1 > F|EN Comment: & Identifier :
|
| Parameters
| o Name Identifier Type Parameters Comment
| | 4 | Dry unit mass © Number 89 kg.’m3
; 8,389 Ib/f’
5 Moisture content L Number 8,89 %
8,89 %
i | 6 |Vertical stress « Number 9 kPa
: 8,889 psi
I'| 7 | consolidation (before test) © Number 8,889 mm
i 8,8889 in
| |
| | 8 Displacement at failure © Number 8,889 mm
| 8,8889 in
\ | 9 Shear - measurement © Table General
| Horizontal displacement © Number Number of elements 4
| Vertical displacement o Number

Shear stress © Number

Mobilized friction angle © Number

10 Max. shear stress © Number Symbol: Tmax
8,9 kPa

Post peak shear stress

Formula
Type cannot be calculated
Conditional input

Master enumeration : (unspecified)

1 Local data type

Number

~ No enumerations defined for using as master.

8,889 psi
Symbol: Tpp
8,9 kPa
8,889 psi

Continue by also pasting it into the group “Specimen Nr. 3”.

3

Add
(to the end)

»=r Insert
= (before 11)

-— Edit
’ (number 11)

<= Remove
(number 11)

1=, Move upwards
"= (number 11)

%Cupy

(number 11)

’ E‘ Paste

* Cancel



Next, we continue by creating data types for the calculations and output logs. In the “Results” group we
already have two data types for the results in the peak values. We can now copy and then re-paste these

two data types into the same group. The program will warn us that the same data types are already in the
group, yet we select to paste them again.

i
QE-IH data type
Parameters of data type
Type : Group ]
| Name: #b Results % EN  Comment: | v | Identifier :
| Parameters
| . Name Identifier Type Parameters Comment Add
1 Angle of internal friction © Number Symbol: per (to the end)
89°
8497
2 Cohesion < Number Symbol: cef
89 kPa
8,889 psi
€8 Paste data types X
Name Type Paste )| Replace Note
Angle of internal friction Number v Same as existing data type No. 1 "Angle of internal |
friction®. Will be pasted as a new data type. ! |
Cohesion Number v Same as existing data type No. 2 "Cohesion". Will be Py
pasted as a new data type. |
ite
| Ranges
-
X Close
| Formula
| | Type cannot be calculated Edit
Conditional input
Master enumeration : (unspecified) ~ No enumerations defined for using as master.
2 Local data type oK+ 1 v OK X Cancel



Now simply open the newly added items and edit the name and symbol, e.g. by adding “(pp)”, referring to
post peak strength.

5 Local data type

&8 edit data type O X
— Parameters of data type
Type : Group -
Name : Ab Results ¥ |Fa EN  Comment: (2 2 Identifier :
Parameters
No. MName Identifier Type | Parameters Comment ‘ + Add
1 Angle of internal friction © Number | Symbol: @ef (to the end) [
|89°
|89° |
2 Cohesion o Number Symbol: cef
18,9 kPa
18,889 psi.
3 | Angle of internal friction (pp) B Number Symbol: efipp) |
|89°
189°
4 Cohesion (pp) I Number | Symbol: Cefrppy
18,9 kPa |
18,889 psi {
=, Copy
B
E‘ Paste
Ranges
Formula ‘
Type cannot be calculated Edit
Cenditional input ‘
Master enumeration : (unspecified) ~  No enumerations defined for using as master.

oK+ 1 oK+ ¥ - X Cancel




In the same way, copy the tables in the “Calculations” group - and name them “Post peak strength”.

| E Edit data type

Parameters of data type

Type : Group ad

Name : Ab Calculations > F|EN Comment: & ¥ Identifier :
| Parameters
| INo. Name Identifier | Type Parameters Comment Add
| | 1 Peak strength - points (graph) © Table General {to th
| Shear stress © Number Number of elements 2
| Vertical stress *© Number
| | 2 Peak strength - Tangent line < Table General
| Tangent line slope © Number Number of elements 4
| Tangent line shift © Number
| Vertical stress L Number
| Shear stress < Number
| e
| 3 Post peak strength - points (graph) : Table General
| Shear stress o Number Number of elements 2
| Vertical stress « Number
|| 4 Post peak strength - Tangent line L Table General
| Tangent line slope < Number Number of elements 4
| Tangent line shift © Number
I Vertical stress t Number
| Shear stress < Number

— —
[é Copy
All
E’ Paste
Ranges
Formula

Type cannot be calculated
Conditional input

Master enumeration : (unspecified)

2 Local data type

No enumerations defined for using as master.

oK+ T

Edit

v OK

e end)

X Cancel




Part 3
Now we will continue by entering the formulas.

Note: Basic work with formulas is explained in Engineering Manual 51.

In the tree, find the newly created data “Post peak shear stress” under the group “Specimen Nr. 1” and
open the window for adding the formula. Here we press the button to add a function.

| Formula - Post peak shear stress [Tpp] X

TestID  {String) ke Insert function

Sample index  (String)
> Basic data {Group)

Insert
2 Specimen  (Group) nsel

W Specimen Mr. 1 (Group) Multilingual text
| Width [mm] (Number)
' Height [mm] {Number)
Wet unit weight [kg_fm%] (Number)
Dry unit mass [kgf'|'r13] (Mumber)

Calculation unit

By data kPa >

Moisture content [%]  (Mumber)
Vertical stress [kPa] (Mumber) Result preview
Cansolidation (before test) Imm]  (Number) . = .
Field test : Shear box test ~ Partial results
Displacement at failure [mm] {(Number)
> Shear - measurement {Table)
Max. shear stress - Tmax [kPal  (Number)
Post peak shear stress - Tpp [kPa] (Number)
> Specimen Mr. 2 (Group)
? Specimen Nr. 3 (Group) T

v oK X Cancel

The basic version of the shear box test template works with the "Shear - Measurement" table, in which the
user enters the Horizontal displacement, vertical displacement and shear stress. For the peak parameters,
the maximum entered shear stress is considered. In the task specification, we have defined that we will
consider the surface parameters for the specified horizontal displacement - in this task we consider 8 mm.
Using the linear interpolation function, we must therefore calculate the given shear stress for the selected
horizontal displacement.

The function can be found in the list under "LINEARINTERPOLATION".

The function calculates the stress value (y) for the specified displacement (x) from the "Shear -
Measurement" table.

The variables in the function are:
e x— Displacement for post peak strength
e Coordinates x — “Horizontal displacement” in the Shear — measurement table
e Coordinates y — “Shear stress” in the Shear — measurement table

10



The notation of the function is as follows:

: Formula - Post peak shear stress [Tppl

. Height [mm]  (Number) = LINEARINTERPOLATION(
| Wet unit weight [kgfms] (Number)
Dry unit mass [kgfm3] {Number)
Moisture content [%] (NMumber)
Wertical stress [kPa] (Number)

{Displacement for post peak strength};{Ax1};{

T0})

: Consolidation (before test) [mm]  (Number) 2
} Displacement at failure [mm] (Number)
| W Shear - measurement (Table)
MNumber of row
E | Horizontal displacement - Ax [mm]  (Number) ]
; Vertical displacement - Az [mm] (NMumber) Result preview
: | Shea_rlstress'wl {kFe] Bumber) I Field test : Shear box test ~ Partial results
Mobilized friction angle - @meb [F]  (Number)
Max. shear stress - Tmay [kPa] (Number) 257

Post peak shear stress - Tpp [kPa] (Number)
> Specimen Nr.2 (Group)
> Specimen Nr. 3 (Group)
> Results (Group) >

v 0K

Enter the formulas for the post peak shear stress for specimens 2 and 3 in the same way.

11

Insert function
fix)
Insert

Multilingual text

Calculation unit

By data kPa

X Cancel

-



The correctness of the input can be verified at any time in the test input window, where we can see the
calculated values of the surface shear stress for our selected displacement of 8 mm.

€5 £dit test: Shear box test O X
Test ID : Shear box test
Sample index : VA1/1254 Select sample ¥

Basic data  Specimen Specimen Nr. 1 | Specimen MNr. 2 | Specimen Nr. 2 Results Calculations = Attachments

Width : 60,0D| [mm]
Height : 21,00 [mm]
Wet unit weight : 1921,0/ Tka/m’]
Dry unit mass : 15454/ [kg!ms]
Maisture cantent : 24,30/ %]
Vertical stress : 100/ [kPa]
Consolidation (befare test) 0,550 [mm]
Displacement at failure : 2,061 | Imm]

Shear - measurement ;

Mo~ Horizontal displacement | Vertical displacement | Shear stress  Maobilized friction angle Add
L sdeml Azfm | tPal @rmob [ fp die e
1 0,023 0,000 10,746 61| ™
2 | 0,055_ -U,EIUS_ 10,746 6,1
= 0,118 0,014 21,692 12,2
4 0,172 -0,020 31,542 17.5
5 | 0,196 -0,025| 34,030 18,8
3 0,284 -0,032 39,934 21,8
7 | 0,408 | -0,044 | 43 980 237
& | 0,520 0,053 48,259 258 _ 1
Max. shear stress © Trnax = 71,3 [kPa]
IPost peak shear stress : Tpp = 34,0/ [kPa] I
[
| Recalculate ' OK X cancel

12



Next, we continue by entering the formulas for plotting the graph. We have prepared two tables in the
data. The first plots the points in the graph, the second plots the line (trend line). As we can see in the tree
of the formula editing window, the data we copied was copied including the formulas.

We start by editing the table plotting the points. The "Vertical stress" column is the same as the one in the
table for the peak parameters, so we don't need to modify it. Therefore we will modify the formula for the
"Shear stress" column.

Formulas b4

Shear stress - T (Number) - Formula - Shear stress

Mobilized friction angle - @mon (Number) F(Row=1:Tmay [KPaH(RoW=2:Tras. [kPal Triax [kPall)

Max. shear stress - Tmax (Number)

Post peak shear stress - Tpp (Number)
» Specimen Nr. 3 (Group)

Width  (Mumber)

Height {Number)

Wet unit weight (Number)

Diry unit mass  (Number)

Maisture content  [Mumber)

Vertical stress  (Number)

Censolidation (before test)  (Number)

Displacement at failure (Number)

 Shear - measurement  (Table)

Harizontal displacement - Ax  (Number)
Vertical displacement - Az (Number}
Shear stress - T (Number)
Mobilized friction angle - @mon (Number)
Max. shear stress - Tmax (Mumber)
Post peak shear stress - Tpp (Number)
W Results (Group)
Angle of internal friction - pes  (Number)
Cohesion - cgf (Mumber)
Angle of internal friction (pp) - Wefipp) (Mumber)
Cohesion (pp) - cef(pp) (Number)
W Calculations  {Group)

“ Peak strength - points (graph) (Table}
Shear stress - T (Mumber}

Vertical stress - oy (Number)

“ Peak strength - Tangent line (Table)
Tangent line slope - k (Number)
Tangent line shift - ¢ (Number)

Vertical stress - o, (Mumber)
Shear stress - t  (Number)

“ Post peak strength - points (graph) (Table}
Shear stress - T (Number)

Vertical stress - oy (Mumber)

“ Post peak strength - Tangent line (Table)
Tangent line slope - k (Number)
Tangent line shift - ¢ (Number)

Vertical stress - o, (Mumber)

Shear stress - ©  (Number) -

v OK X cancel
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Here we see that we use the IF formula to fill the table in a way, so that the first row of the table is filled
with the data of the first specimen, the second row with the data of the second specimen, and the third
row with the data of the third specimen.

In the formula, we just need to replace the references to Max. shear stress with references to Post peak
shear stress, always for the respective specimens. We can do this simply by pressing the left mouse button
on the red framed item (which corresponds to the red reference in the formula), holding it down, and
moving the mouse to the new item. This will change the link to match the newly selected data type.

Formula - Shear stress [t] X |

|
I
Wet unit weight [kg/;nﬂ (Number) A if({Row}=1;{tppkPalLif({Row}=2;{Tmax kPal} Insert function
Dry unit mass [kg/m~] (Number) i
' MrZisture conten? [%] (Number) ‘{TmaX[kpa])))] it
Vertical stress [kPa] (Number) Insert
{ Consolidation (before test) [mm] (Number) Multilingual text
i Displacement at failure [mm] (Number) » Calculati it
> Shear - measurement (Table) A
Max. shear stress - Tmay [kPa] (Number) kPa i
H Post peak shear stress - Tpp [kPa] (Number) ﬂ_J
? [\ specimen Nr. 2 (Group) T
: Width [mm] (Number) ) T
H Height [nm] (Number)
: Wet unit weight [kg/m3] (Number) Field test : Shear box test = Partial results
Dry unit mass [kg/m’] (Number) 1: 25,700
H Moisture content [%] (Number) 2: 71,300
3 Vertical stress [kPa] (Number) 3:107,200
; Consolidation (before test) [mm] (Number)
H Displacement at failure [mm] (Number)
H > Shear - measurement (Table)
i Max. shear stress - Tmax [kPa] (Number) J
i Post peak shear stress - Tpp [kPa] (Number)
3 |V Specimen Nr. 3 (Group)
H Width [mm] (Number) v
: v OK X Cancel

14



The second option is to right-click on the link in the formula and press the "Change" option to select a
new data type from the tree.

Formula - Shear stress [1]

? Shear - measurement (Table) al

Max. shear stress - Tmax [kPa] (Number) J

Post peak shear stress - 1pp [kPa]  (Mumber)

V Specimen Nr. 3 (Group)

Width [mm] (Number)

Height [mm] (Number)

Wet unit weight [kgfmaj (Number)

Dry unit mass [kg.r’m'%] (Mumber)
(Number)

(Number)

Cansolidation (befare test) [mm]  (Number)

Muoisture content %]

Vertical stress [kPa]

Displacement at failure [mm] (Number)

» Shear - measurement (Table)

Max. shear stress - Tmax [kPa] (Number) J

Post peak shear stress - 1pp [kPa]  (Mumber)

? Results (Group)

W Calculations  (Group)

> Peak strength - points (graph) (Table)
> Peak strength - Tangent line (Table)
V' Post peak strength - points (graph) (Table)

MNumber of row

Row number J

Shear stress - T [kPa] (Number) -

IF{ Test ;: Then : Else )
Specifies a logical test to perform|

Field test : Shear box test ~

if({Row}=’I:{Tpp[kPa]}:if({Row}=2;{T.-:m'_k9a]}
;{Tmax[kpa]})) ‘/ Change

.
_* Remove

Result preview
| Partial results

1: 25700
2: 71,300
3: 107,200

" OK

Insert function
fix)
Insert

Multilingual text

X

Caleulation unit

lPa

X Cancel

-

The resulting formula has the following form:

| Formula - Shear stress [1]

> Shear - measurement (Table) -

Max. shear stress - Tmax [kPa] (Number)

l

Post peak shear stress - Tpp [kPa] (Mumber) ‘

% Specimen Nr. 3 (Group)

Width [mm] (Number)

Height [mm] (Number)

Wet unit weight [kgfma] (Mumber)
Dry unit mass [kg.-’m','] (Murnber)
Moisture content [%]  (Number)
(Number)

Consolidation (befare test) [mm] (Number)

»

Vertical stress [kPa]

Displacement at failure [mm] (Number)
> Shear - measurement (Table)
Max. shear stress - Tmay [kPal  (Number)

[

Post peak shear stress - Tpp [kPa] (Mumber)

7 Results (Group)

W Calculations  (Group)

> Peak strength - points (graph) (Table)
> Peak strength - Tangent line (Table)
“ Post peak strength - points (graph) (Table)

Number of row

Row number l

Shear stress - T [kPa] (Number) -

Field test : Shear box test ~

if({Row}=1;{tpplkPal}if({Row}=2;{t,.[kPa]}
H{TpplkPal})

Result preview
Partial results

1: 25700
2: 54,000
3: B8 400

v OK
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Calculation unit

kPa

¥ Cancel
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The formula for the trendline should be adjusted automatically when copying. Nevertheless, we open it
and check that the data links match the post peak strength.

| Formula - Post peak strength - Tangent line

Test ID  (String)

| Sample index  (String)
> Basic data (Group)

[ > specimen (Group)
> Specimen Nr. 1 (Group)
> Specimen Nr. 2 (Group)
> Specimen Nr. 3 {Group)
> Results (Group)

~ Calculations (Group)

Number of row

> Peak strength - points (graph) (Table)

LINEARTRENDANDPOINTS({g, t [kPa]};{tt [kPal})

> Peak strength - Tangent line (Table)
“ Post peak strength - points (graph) (Table)

Shear stress - T [kPa] (Number)

Vertical stress - oy [kPa] (Number)

Number of row

“ Post peak strength - Tangent line (Table)

Tangent line slope - k [-] (Number)

Result preview

Field test : Shear box test =

Partial results

X
Insert function
fix)
Insert

Multilingual text

2, 0,407428571428571; 8,50000000000004; 0; 8,50000000000004; NAN; MAN; 200;

89,9857142857143

v OK

XK Cancel
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The final formulas we need to modify are in the "Results" group. In them, again, we just replace the
references from the peak strength table to the post peak strength table.

Formulas

v

Shear stress - T (Number)
Mobilized friction angle - Pmob (Number)
Max. shear stress - Tmax (Number)

Post peak shear stress - Tpp (Number)

WV Specimen Nr. 3 (Group)

Width (Number)
Height (Number)
Wet unit weight (Number)
Dry unit mass (Number)
Moisture content (Number)
Vertical stress (Number)
Consolidation (before test) (Number)
Displacement at failure (Number)
Shear - measurement (Table)
Horizontal displacement - Ax (Number)
Vertical displacement - Az (Number)
Shear stress - T (Number)
Mobilized friction angle - mob (Number)
Max. shear stress - Tmax (Number)

Post peak shear stress - Tpp (Number)

W Results (Group)

Angle of internal friction - @ef (Number)

Cohesion - cef (Number)
—

Angle of internal friction (pp) - @ef(pp) (Number)
Cohesion (pp) - cef(pp) (Number)

v

v

v

v

W Calculations (Group)

Peak strength - points (graph) (Table)
Shear stress - T (Number)

Vertical stress - gy (Number)

Peak strength - Tangent line (Table)
Tangent line slope - k (Number)
Tangent line shift - ¢ (Number)
Vertical stress - oy (Number)

Shear stress - T (Number)

Post peak strength - points (graph) (Table)
Shear stress - T (Number)

Vertical stress - ¢y (Number)

Post peak strength - Tangent line (Table)
Tangent line slope - k (Number)
Tangent line shift - ¢ (Number)
Vertical stress - gy (Number)

Shear stress - T (Number)

X
Formula - Angle of internal friction (pp)
ATAN(kL)
Edit
v 0K X Cancel
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This completes the work with formulas. After returning to the test input window, we can check if the
calculated values are correct.

Edit test: Shear box test O X
Test ID : Shear box test !
Sample index : VA1/1254 Select sample ¥

Basic data Specimen Specimen Nr.1 | Specimen Nr.2 Specimen Nr. 3 | Results | Calculations | Attachments

Angle of internal friction : Pef = 2581 I°]
Cohesion : Cef = 13,8 [kPa]
Angle of internal friction (pp) : Qef(pp) = 221117
Cohesion (pp) : Cef(pp) = 8,5 [kPa]
t

| Recalculate v OK X Cancel
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Part 4

In the next stage, we modify the graph and protocol to include the newly created data.

Note: Basic log editing work is described in Engineering Manual 51.

We'll start by modifying the protocol:

{8 edit template 0nox
| Name b Shenr box test v P N Comment . %
inpit data Listof output protocsls
N, Name Idantifer Tyme Catumn Fammcters Conditional inou: Comment Add Ko Hame + i
E
2 e g v Rorchole el BT PHAT { st e 3 Protorol - decalle
3 a roup Mumber of eiemmants & the sy 3 rotocol « tab
bt joata o Sinm. 4 Pmitoenl - detailed + tah
g B
. & Daskiop pravien
F
s cony
% B b n
Ciaplocerrent for st peok sirznglh
4 Spedmen Number of eismerts 7 B3 paste
Specieen 10 M -
Hign % Lis of output documents
et s Documest rame Numser of chapiers
Moistue content e
Conslidetion tme L] 1
St erie “ 3
5 Specimen . 1 Mumber of lements 11
.
s Previeus in eft part of the desktop 3 Define previews
e
= Pravlews In right part of the dasktop B Define previews
:' List of mapping for axport and import
“ Ho  Neme comment + Add -
B
“
«
jonangle « ~ Copy
i snear s . 585
90st pask sheer stress = s
6 ISpccimenhi2 a Group Number of elements 11 (L3 Pty
Wigth L Number
Haight w Nurnser | bdit formulas
| Globst braries : LABGRAIORY v | capabity: - ok oxs Voo X cancel
"Cell grid 6" tab, wh h Iti I h dd
In the "Ce gri tab, where the resulting values are shown, a arow.
[r— X
|
sectar Fasarisars Crening [ s Fant Freview
|
| Gl secion: 17~ [+ 8027 bome: M3 Prowel - mlen Feme 021 e ot I~ | Popsr i . <] |m 158 furil 3sne - Rl it
| 03 el oo I [P S oo et = LN
R R P =
| ety | Cotaia 2 celloi s Cellgrde Colged 5 o
[ e g + ndd
HIEES - + add ‘;‘B;:\?«h o
L
o
Space s
60 el Xrmone
|| Fme s e e
 rrame kit
1| e rat
Space below A0 B:05 Eo0s
| 20l = s = >
|| Frrve em the betern 1:10 Test results: Angle of internal friction ger [7] Cohesion cer [kPa] Grocigboard
Wbl pageinite 2:1,0 Peak values: 258 13,8 -‘*Ej.’;,«
3:10 = Pate
O g
2o
conditons o
sloays [ELi=
i
oK Ok X cencel
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In the newly created cell, type the text "Post peak values at displacement"”, modify the formatting and add
a link to the displacement data type we have chosen. The number itself can be added via the "Test data -
data" option, the unit can be added via the "Test data - name" option. This will ensure that if we change
the unit in the data to e.g. cm, there will be a change in the output report as well.

Cell modification A3

Number of columns : 1 + Right margin Background color : No color 4
Number of row : 1 + Bottom margin
Item 1 |
Add item
Item type : Text e (to the end)
B|I U oA x| t == =[=|_ ;
- BT U A~ XX X° = = IEI = Insert field ¥ - InsEt e
Post peak values at displacement [Displacement for post peak strength] mm | | = (before 1)
Test data - name X
Name Symbol Unit
Test ID A
Sample index
Basic data
Basic data — Date of measurement
Basic data — Performed by
Basic data — Verified by
Basic data — Date of issue
Basic data — Notes
Basic data — Displacement for post peak strength m
Specimen
Specimen — Specimen ID
H Specimen — Depth m
Specimen — Wet unit weight kg.u’m3
Specimen — Dry unit mass kg/m7’
——— |Specimen — Moisture content %
Item I{ |Specimen — Consolidation time hour
Horizont Specimen — Shear rate mm/min ’ = Vertical text
Specimen Nr. 1 7 Word
<ol ford wrap
Verlicy Specimen Nr. 1 — Width mm 2
Condil Specimen Nr. 1 — Height mm v
Edit
v OK X cancel
v OK X cancel

Note: in case we would like to use the protocol in more languages, it is possible to insert "Multilingual
text" via the "Insert field" option, where the text can be translated into other languages.
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Then insert the corresponding data into the remaining cells. Select "Test data - data" via the "Insert field"
option.

[rp— x
sactions Pt Tarawina Popet farmat angins Il Font
Comerssecton: U1 = F Add= | Hame: @ Protocsl B e Thicknes o1 ey coor: NN ~ | eapersiee =] gt 50 e B | 150 e [ans sl et
imerlines Trickoess | 20 tov) coor . N - | Lsout  podat ¢ | et 150 (ol Rigne: | 150 b shear botest ~
Neght | 50 () Font 35 nwm‘
ol | Cllgrd 2 Solond 3 Cellpidd Gt 5 | oet e s |Fosser -
e Columa * add v
el - + tad
I ;Kﬂqﬂnfd
Xeroe |
. Mo Upmarts
e = ice grinsy
space above i
e Hporore |
7 Frame an v op
< Frame ek
 Trame g
Space: b A1D B:0S cins
20wy = = - = =
e o 1:10 Test results: Angle of internal friction gef [°] Cohesion cef [kPa] Geoiboard™
P 2010 Peak values: 25,8 13,8 af::;ml
310 Post peak values at displacement 8,0 mm: 221 8,5 Fe =
Bl
E
P i 1l
b B =
e
mapasize
130 < 2570w
o b vor | Romel |

Using the "Print Preview" button, you can view the modified report in print form. Here we can see that
since we have added a line, everything no longer fits on one page.

[ s e decumarn

T seistat

B [y Bore
e B Multpe pages
width peges () Book

|
| )

[

¥ P i e it 1Y g e 207 e
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To solve this, for example, reduce the size of the graph in the "Grid cell 5" tab - each row by 0.5.

kit arztoenl %,
sactions e e et e arins | cant i
jierssecton: U1 = |4 g e @ | 2l m ! - il =
Cuerssecton: U1 - g~ || vame: 6 [Potocol mm e s o o coor: I | e s 94 | s | 150t Jane st |
iraerlines Tricksess | vz0 veny coor NN - | Lwowt et < | i migne: | 150 b shesrbonest = | i evins |
Height | 50 (] Font 35 e
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& et |
o
e A2 810 S
T | | g
X et rid 5|
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i Mo upmarts
& o = ier gin )
Space above § + e | i, Mo donani
=l 3 ]| ]
s s il 5 E
S 3 5
- 2
i = e ; . ;
Space hoe = Yo 4 a4 & 4 o 4 o o o o
2ol g S~ & @& v 0w o N © o o
- s GroCibad™
¥ Frame on e botom B Horizontal displacement Ax [mm]
Ul e 2 atn |
- E 005 | ] g
7] £ o000 s
iR re—=e 2> 5 o 9 o (=i
= -0,05, Sl R = R - -7 S =
2-0.10 - - sl
£ 2:83 g 015 i ! Tam | B |
b ) i =
0,0
o 6 o o e o o o o o
(=] f=1 (=3 (=3 [~} [=3 (=1 £~} < o (=]
[mr Nos e = 2 & I 2 2R
e Vertical stress o, [kPa]
oK b Vo X toncel
7 N

Row height 1 X

Input mode : ‘row count - ‘

Height :

v OK ¥ cancel

Now we can see that the protocol fits on one page again.
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Last remaining task is to add the new data to the graph. Click on the graph and open the editing window.

x
| soctons s i i ot anins Frview |
| cuerssecton: 0 = |+ dga= || rame: @ [Prorcent S mom e e e ey cor I - | s sze o 150 i s 150 s [ass - fesen |
ne lnes Thisaes: w0 v conr: NN - | Lot pet Y 150 inm) g 150 o stearbncest = | i
gt o =0 tmy Foe 35
| cetignd | cellarn 3 Cellidd m,uus'_ gries | Foser
| Type Columa & rddn
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| et s
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§-040
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155 2670
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Press the "Add serie" button.
EN  Frame Thickness 041 fmm] Color: [ -  Popersize: A4 Cell modification A1 x|
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nneriines Thickness Imm] Calor AUt RONRE L mber of columns 1 ¥ Rightmargin Background calor -
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ltemtype:  Chart - Hoithe e
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Select the table "Post peak strength - points", the main axis "Vertical stress" and the secondary axis "Shear
stress".

ation A1

Number of columns : 1« Right margin Background color : -
Number of row : 2 |+ Bottom margin
|| item 1
| Add item
Item type : Chart i (to the end)
Series ) |
= B - - % 3 Insert item
Number Table Main axis Side axis 4+ Add serie "= (before 1)
1 Calculations / Peak strength - points (graph) Vertical stress [kPa] Shear stress [kPa] i -
it serie
2 Calculations / Peak strength - Tangent line Vertical stress [kPa] Shear stress [kPa]
X Delete serie 1
Add serie X Edit settings of
" serie 1
Data source
Table : Calculations / Post peak strength - points (graph) ~ Editmamn e
Main axis : it |
Side axis :  Shear stress - Edit settings of
side axis
Chart settings
Side axis :  Axis 1 ¥
1 + Add X Cancel
15 Chart settings
] o Edit
"~ user drawing
Item location in cell
Horizontal ; left - Part of width : 100 [%]
« | Vertical : center - Part of height : 100 | [%] .
Conditions
Edit always
|
1 v 0K X Cancel

Add the post peak strength trendline in the same way. We can see the two new series in the graph:
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Finally, we modify the visualization of the two new series to suit our requirements:

x
S R e ot
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Note: The editing of graphical visualization of the graphs is explained in Engineering Manual 51.
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This modified protocol corresponds to the specification.

Shear Box Test

Project: Apartment building "Moonlighting” - Survey for building permit

TestlD: Shear box test Project ID: 2022/3548

Supplierr GEOS5 Laboratory Lid. Customer: Survey ABC Lid
Date of measurement: 27.03.2023 Performed by: John Young
Sample

Field test: BHS Sample type: undisturbed

Sample index: VA1/1254 Geotechnical type: GT2
Depth from: 7,00 m Description:

Depth to: 7,80 m Clay with low plasticity, stiff, gray-blue color

Specimen
Specimen ID: VA1/1254-12 Consolidation time: 24 0 hour
Depth: 7,35 m Shear rate: 0,001 mm/min
Before test Specimen Nr. 1 Specimen Nr.2 Specimen Nr. 3

Dimensions (width/height) [mm] - 60,00 /21,00 60,00 /21,00 60,00 /21,00
Moisture content [%] 22,45 24,40 24 30 22,10
Consolidation (before test) [mm] - 0,210 0,550 1170
Vertical stress [kPa] - 50 100 200
Max. shear stress [kPa] - 317 71,3 107,2
Wet unit weight [kg/m?] 1802,0 1848,0 1921,0 1967,0
Dry unit mass [kg/m?] 14722 1485,5 15454 1610,9
Displacement at failure [mm] - 1,530 2,061 3,080

IMeasured values and results

12007
105,0]

90,0

75,0

60,0

Shear stress 1 [kPa)

45,0

Shear stress 1 [kPa]

20,01
40,01
60,01
80,0+
100,01
120,01
140,0+
160,01
180,01
2000+

Vertical displacement Az [rmm

Verfical stress o [kPal 50 kPa — 100 kPa —200 kPa

Angle of internal friction gg; [°] Cohesion ¢y [kPa]

Testresults:

Peak values: 25,8 13,8

Post peak values at displacement 8,0 mm: 221 85

Notes

Specimens were flooded with water during the test. Moisture content indicated for the
test specimens is after the end of the test (moisture content determined according to
EN SO 17892-01).

Specimen supplied by the customer, test results refer to the sample as received. Test
equipment: hydraulic shear device. Test performed in accordance with EN SO
17892-10.

Verified by: Peter Filmer Date of issue; 28.03.2023

Stamp and signature

[GEQS - Laboratory (32 bit) | version 5.2024,19.0 | hardware key 7288 / 3 | Ondrej Laurin | Copyright @ 2024 Fine spol. s r.o. All Rights Reserved | www finesoftware eu]
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However, if we go back to the main program window, we see that the graph has remained unchanged.
The graph here is displayed from the output protocol called "Desktop Preview", so we need to modify it
as well.
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Other protocols can be modified in the same way.




