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Background

= Concrete is the world's most
utilized building material

= The early-age performance of
concrete depends on temperature,
wind conditions, construction type,
and dimensions

= Significant cost savings and environmental benefits can be
realized by choosing the right concrete and design for specific

conditions
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Reductions & Savings

= Reduce CO, emission by
= decreasing the amount of binder
= not using too high concrete quality

= adding a binder combination
with slag or fly ash

= choosing the right design

= Cost savings by
= building the construction faster

= preventing failures
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History & Present

= Heidelberg Materials, a global leader in building
materials, has long provided customers with finite
element-based software solutions to predict heat
generation and strength development in concrete

= Existing software was becoming outdated and in
need of an update, incorporating new
functionalities and features

= Deflexional, a Certitied COMSOL Consultant,
was commissioned to undertake the development
of HETT??, leveraging the versatile capabilities
COMSOL®

Heidelberg
Materials

W COMSOL
Certified Consultant
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The Maturity Method

Prediction of concrete strength over time
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Based on Discoveries of Svante Arrhenius

= Concrete gains strength as it cures, and this process is highly temperature
dependent

= The maturity method is founded on the principle that the rate of concrete
strength gain is directly influenced by the temperature history

= Utilizing the Arrhenius Equation, the so-called equivalent time, and thus, the
concrete maturity can be determined during the concrete hardening process

= The equivalent time represents the total amount of time at a standard
reference temperature that is equivalent to the actual time-temperature
history experienced by the concrete

= The concrete strength is based on the concrete maturity
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Temperature, Maturity & Strength

Concrete Temperatur (°C) and Maturity (h) versus Time (h) at Constant Ambient Temperature
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Installation

A powerful tool accessible to contractors
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Download the Installer

@ [ Prognosverkiyg HETT22 | Heid- % [ Fatilgang til nye HETT22 | Heidl X + @ [ Prognosverktyg HETT22 | Heide X [} Fatilgang til nye HETT22 | Heid X +
c U B hitpsy/www.cementheidelbergmaterials.se/sv/heti22 (¢} QO & https:/fwmnw.sement heidelbergmaterials.no/no/tilgangHETT22
Heidelberg _ Heidelberg
Materials Materials

Hem » Produkter Hjem > Kundesenter

Prognosverktyg HETT22 Fa tilgang til nye HETT22

HETT22 é&r ett nyutvecklat prognosverktyg fér simulering av HETT? er et nyutviklet program for simulering av temperatur- og
betongens temperatur- och hdllfasthetsutveckling i en . fasthetsutvikling til betong i en konstruksjon. Dette er av stor
konstruktion. Detta dr av stor betydelse vid planering av betydning ved planlegging av steping av betong. HETT?? erstatter
betonggjutningar. HETT22 ersatter HETT11 och innehdller en rad ? HETT97, og inneholder en rekke forbedringer samt utvidet
forbattringar samt utdkad funktionalitet. o funksjonalitet.

F&r att fa tillgéng till HETT22 behéver du ange namn och e-post har for P £ For & fé tilgang til HETT22 md du skrive inn navn og e-post her, da vil du

att f& I5pande nyheter om programmet. Om du inte &nskar f& dessa : ogsé motta nyheter om HETT?2. Hvis du ikke @nsker @ motta disse -
nyheter kan du tacka nej till det i det férsta utskicket du far. Valkommen! 3 nyhetene, kan du avmelde deg i den farste utsendelsen du mottar.

Velkommen!

Mikael Westerholm Dr. Tom Fredvik
Namn

Projektledare/Specialist betong Teknisk sjef

Navn

E-postadress

R, 0708-29 20 03 |Eipost, Q, +47 90171926

Ladda ner X mikael.westerholm [  tom.fredvik EN
@heidelbergmaterials.com Nedlasting @heidelbergmaterials.com <

. . . . Q. Heidelberg Materials Norge AS
Hdr kan du ldsa om den senaste versionens uppdateringar: = Setrevegen 2 =

Ladda ner 3950 Brevik =}

. N =
[E] Programuppdateringar HETT22 Hva er HETT22? orge
PDF, 164.82 KB [ Licensvillkor HETT22
PDF, 136.82 KB

Med ekt bruk av lavkarbonbetong de siste drene blir det stadig viktigere &
ha péilitelige simuleringsverktey for & kunne forutsi ulike betongtypers
egenskapsutvikling. Dette gjelder béde for massive konstruksjoner der
maksimum temperaturuvikling kan veere kritisk, og ikke minst for slankere

Downloads

www.cement.heidelbergmaterials.se/sv/hett22 www.sement.heidelbergmaterials.no/no/tilgangHETT2?2
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http://www.cement.heidelbergmaterials.se/sv/hett22
http://www.sement.heidelbergmaterials.no/no/tilgangHETT22

Run the Installer

I Setup - HETT® version 22.0.1.34

select Additional Tasks
wWhich additional tasks should be performed?

Select the additional tasks you would like Setup to perform while instaling HETT22, then dick Next.

Additional shortcuts: I Setup - HETT® version 22.0.1.34

B Create a desktop shortcut
Ready to Install 4

Setup is now ready to begin instaling HETT22 on your computer., E'I

Click Install to continue with the installation, or dick Back if you want to review or change any settings.

Additional tasks:
Additional shorteuts: I Setup - HETT™ version 22.0.1.34
Create a desktop shortcut
Installing
Please wait while Setup installs HETT22 on your computer.

Extracting files...
C:\Program Files\HETT2\HETT22.exe

I Setup - HETT™ version 22.0.1.34

Completing the HETT22 Setup Wizard

Setup has finished installing HETT22 an your computer, The application may
be launched by selecting the installed shortcuts.

Click Finish to exit Setup.

All apps

FileZilla FTP Client
a Firefox
a Firefox Private Browsing

G

h Get Help
Q Get Started

H
HETT®

I |" HETT®

["1 HETT® - Dark Mode

Intel® Graphics Command Center

m Intel® Optane™ Memaory and Storage Management

"

. Daniel Ericsson
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Splash Screen
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Powered by COMSOL Multiphysics®

If COMSOL Runtime™ is not already installed, it will be automatically downloaded
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Terms of Use

 H

Project

Simulation

Graphics

Language: English

Country or region: Rest of the world
Concrete library: Cement Sverige
Mame: Daniel Ericsson

Company: Deflexional AB

Documentation

Open and Accept the Terms of Use

HETT® version number  22.0.1.34
Expiration date:  2025-05-01

E' Terms of Use

TERMS OF LISE — HETT22
(Last updated: 30 March, 2023}

INTRODUCTION

These Terms of Use (the “Terms") apply to your use of the software
developed for planning concrete works, called HETT22 (the “Software").
The Software simulates the heat- and strength development of concrete
under different conditions. More information about the Software is
available at www.cement.heidelbergmaterials.se and
www.sement.heidelbergmaterials.no.

The Terms constitute a binding contract between you, duly acting on
behalf of a corporation or other legal entity (the “User”, "you" or
“your"), and Heidelberg Materials Northern Europe Aktiebolag
("HMME", "we" or "us"). The Software is selely intended for commercial
or other professional use, to the exclusion of any private use.

HMNE grants you the right to use the Software pursuant to these Terms.
Please read the Terms carefully before using the Software. You accept
these Terms by clicking "Accept Terms of Use" in the Software or
otherwise using the Software. If you for any reasen do not accept parts
of these Terms do not proceed by clicking "Accept Terms of Use” and
do not atternpt to access the Software,

We reserve the right to alter the content of these Terms, at any time,
without prior notice, by publishing an updated version of the Terms on
www.cement.heidelbergmaterials.se/sv/ladda-ner-hett22, by updating
the Software to incorporate the new Terms or by otherwise providing
the new Terms to you as appropriate. By using the Software or by
continuing to use the Software after an update to these Terms, you
acknowledge your full understanding of and accept the updated Terms.
The Terms apply until you have destroyed or deleted the Software and

m@ Open a PDF-file with the Terms of Use
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The Graphical User Intertace

Fquipped with pre-defined construction scenarios
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Ve

Open Save Compute | Geometry Mesh Graph Colormap Tirne Measurements Table Ceornpare Report Parameters Locations Preferences
v v Developrent - v - - Four

Project Sirnulation Graphics Data Documentation Library Graphics Windows Settings

MNew Project
Wall

‘Wall with Equal Sides ‘Wall with Differant Sides ‘Wall against Other Material

Sandwich Wall ‘Wall on Other Material Wall on Other Material, Edge Section

Floor on Conventional Form Floor on Left Form Floor on Precast Concrete Form

Slab

Slab an Ground Slab an Ground, Edge Section

Column

O |

Column, Circular Column, Rectangular

Imported Measurements

(fr o)
({t3))

Measured Data
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m
File Menu —— I o
N B = & A& il

New Open  Save Compute = Geometry Mesh Graph Colormap Tirne Measurements Table Ceornpare Report Parameters Locations - Preferences
v v Developrent - v -

Project Sirnulation Graphics Data Documentation Library Graphics Windows Settings

Menu Construction Graphics  Geometry

. = Construction > Concrete @, Q @ - @ o =] Settings
Ribbon

. . .
[£i] Concrete Concrete Dimensions Wall on Other Material

@ Tirne Wall thickness, w:
If Weather Condition Wall height, h:
Measures

ﬁ:‘ Weather Protection

w Other Material

Floor width, w: 2
|§| Insulaticn )

Floor thickness, h: 0.2
e (Cower

N aV|g atl O n —— Source: Standard library
E Pipe
Material: Old concrete
= Heating Cable
Measurements ¥ Conventional Form 1

(1) Temperature Source: Standard library

Results Material: Steel 3 mm, uninst Conventional Form 1
Form remaoval at: Strength
Strength: 15

[[] Use the same properties for Conventional Form 2 - 2l e 2

* Conventional Form 2

- S
L] er eria

Material: Steel 3 mm, unins. *

Form removal at: Strength =

Strength: 13

) Mo selution is available yet.

Settings Graphics

deflexional o’




Ribbon

Results as Standard libraries
Compute numerical data and user libraries User preferences

Home
NEH = a &hnN = | © &

[T] Two
Mew Open  Save Compute  Geometry Mesh  Graph Ceolormap Time Table Compare Parameters Locations Preferences
= - Development - - £ Four

Project Simulation Graphics Data Documentation Library Graphics Windows Settings

W

Create a new project, Visualize geometry, mesh, Microsoft® Word® and Number of concurrent
save, and open graphs, 2D plots, and 3D plots Microsoft® PowerPoint® reports graphics windows
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File Menu

Home
- wn = m © ol

Open Ctrl+ 0 )
Time Table Compare Parameters Locations Preferences

- EH Four

esh  Graph Colormap

m}
Save Ctrl+5 hd Development -
Graphics Data Documentation Library Graphics Windows Settings

Check for Updates

¢ Preferences

Check for new version

About HETT®

Exit

License information
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Navigation

Construction

t Construction
|E| Concrete
(1 Time
.[E Weather Condition
Measures
'f:'ﬁ" Weather Protection
= Cover
% Trowelling
= Infrared Heating
E Pipe
= Heating Cable
Measurerments

(1) Temperature

[~} Results

Construction

+ Concrete Dimensions

Floor thickness, h:

Floor width, w:
w* Precast Concrete Form

Source: Standard library

Material: Concrete 40 mm

-

» Concrete

Standard library
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Navigation

Construction

t Construction
|E| Concrete
(1 Time
.[E Weather Condition
Measures
'f:'ﬁ" Weather Protection
= Cover
% Trowelling
= Infrared Heating
E Pipe
= Heating Cable
Measurerments

(1) Temperature

[~} Results

Construction

+ Concrete Dimensions

Floor thickness, h:

Floor width, w:
w* Precast Concrete Form

Source: Standard library

Material: [ Concrete 40 mm

| Concrete 40 mm

Concrete 50 mm

Concrete 70 mm

» Concrete

Material
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Navigation

Construction

t Construction
|E| Concrete
(1 Time
.[E Weather Condition
Measures
'f:'ﬁ" Weather Protection
= Cover
% Trowelling
= Infrared Heating
E Pipe
= Heating Cable
Measurerments

(1) Temperature

[~} Results

Construction

+ Concrete Dimensions

Floor thickness, h:

Floor width, w:

w* Precast Concrete Form

Source: [ Standard library

Material: Standard library

| User library

User-defined

» Concrete

User library
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Navigation

Construction

t Construction
|E| Concrete
(1 Time
.[E Weather Condition
Measures
'f:'ﬁ" Weather Protection
= Cover
% Trowelling
= Infrared Heating
E Pipe
= Heating Cable
Measurerments

(1) Temperature

[~} Results

Construction

+ Concrete Dimensions

Floor thickness, h:

Floor width, w:
w* Precast Concrete Form

Source: User library

Material: My form

» Concrete

Material
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Navigation

Construction

t Construction
|E| Concrete
(1 Time
.[E Weather Condition
Measures
'f:'ﬁ" Weather Protection
= Cover
% Trowelling
= Infrared Heating
E Pipe
= Heating Cable
Measurerments

(1) Temperature

[~} Results

Construction

+ Concrete Dimensions

Floor thickness, h:

Floor width, w:

w* Precast Concrete Form

Source: [ User library

Material: Standard library
User library

| User-defined

» Concrete

User-defined

deflexional o’




Construction
t Construction » Concrete
N a \/ i a t i O n |E| Concrete + Concrete Dimensions
g ':Ef' Time Floor thickness, h:

,[f Weather Condition Floor width, w:

ConStrUCUOn Measures

'f:'ﬁ" Weather Protection

w* Precast Concrete Form

Source: User-defined User-defined
Density: 2300

= (Cover

o4 Trowelling
Heat capacity: 1000

= Infrared Heating .
Thermal conductivity: 1.6

E Pipe
= Heating Cable

Floor thickness: 0.06

Save to user library
Measurerments

(1) Temperature

[~} Results
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Construction
t Construction » Concrete
N a \/ i a t i O n |E| Concrete + Concrete Dimensions
g ':Ef' Time Floor thickness, h:

,[f Weather Condition Floor width, w:

ConStrUCUOn Measures

'f:'ﬁ" Weather Protection

w* Precast Concrete Form

Source: Uzer-defined
= (Cover

Density: 2300
o4 Trowelling

Heat capacity: 1000
= Infrared Heating o
Thermal conductivity: 1.6

E Pipe
= Heating Cable

Floor thickness: 0.06
Save to user library Save mater|a|

Measurements

(1) Temperature
(7 Results [ Save to user library
Mew name:  Special concrete 60 mm)|

Cancel
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Navigation

Construction

t Construction
|E| Concrete
(1 Time
.[E Weather Condition
Measures
'f:'ﬁ" Weather Protection
= Cover
% Trowelling
= Infrared Heating
E Pipe
= Heating Cable
Measurerments

(1) Temperature

[~} Results

Construction

+ Concrete Dimensions

Floor thickness, h:

Floor width, w:
w* Precast Concrete Form

Source:

Material:

User library -

Special concrete 80 -

» Concrete

Saved material
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Concrete

0 Construction < Construction % Time

N a V| g at | O N ] Coneret T conerete — Select concrete

(1 Time Source: Standard library

.[E Weather Condition Concrete quality: C32/40
COncrete Measures Cement type: Bazcement

f"\.w th P t t
I TERErTIOEEen  p dditions 1: blons

== Cover [ ] Manual settings
é Trowelling Binder content:

T Infrared Heating 28-days strength:
: Pipe Retardation:

& Heating Cable * Concrete Temperature — Temperature

Casting temperature:

Measurements

(1) Temperature

[~} Results
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Navigation

Time

0 Construction
|E| Concrete
(1 Time
.[f Weather Condition
Measures
'f:'ﬁ" Weather Protection
= Cover
% Trowelling
= Infrared Heating
E Pipe
= Heating Cable
Measurerments

(1) Temperature

[~} Results

me

< Concrete » Weather Condition

* Simulation

Simulation tirme:
w Start Time

Year: 2023
Maonth: October
Dray: 16
18
55 -

+ ¥ Getthe current time

I+ Advanced Time Settings

Simulation time

— Start time
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Navigation
Weather Condition

0 Construction
|E| Concrete
(1 Time
-[E Weather Condition
Measures
'f:'ﬁ" Weather Protection
= Cover
% Trowelling
= Infrared Heating
E Pipe
= Heating Cable
Measurerments

(1) Temperature

[~} Results

Weather Condition
< Time » Weather Protection

— Weather

~ Weather Condition - Side 1

Weather description: Data from YR

Source: Standard library -
Location: Sweden - Stockhol =

I, Show Weather 7 Show on Map
Use the same properties for Side 2

* Precast Concrete Form

Initial ternperature:
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Navigation

Weather Protection

0 Construction
|E| Concrete
(1 Time
,[E Weather Condition
Measures
'f:'ﬁ" Weather Protection
= Cover
o4 Trowelling
= Infrared Heating
E Pipe
= Heating Cable
Measurerments

(1) Temperature

[~} Results

Weather Protection

< Weather Condition

« Weather Protection - Side 1

Use weather protection

Ternperature increase:

Wind condition:

Fram weather com

[ ] Usethe same properties for Side 2

w Weather Protection - Side 2

[ ] Use weather protection

Ternperature increase:

Wind condition:

Fram weather com

-
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Navigation

Cover

0 Construction

|E| Concrete

(1 Time

.[f Weather Condition

Measures

'f:'ﬁ" Weather Protection
22 Cover
o4 Trowelling
= Infrared Heating
E Pipe
= Heating Cable

Measurements

(1) Temperature

[~} Results

Cover
< ‘Weather Protection
* Cover - Side 1

Use cover

Description:
Source:
Material:

Time, cover an:

Time, cover off:

Cover on/off
Standard library

Tarpaulin

» Trowelling
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Navigation

Trowelling

0 Construction
|E| Concrete
(1 Time
.[E Weather Condition
Measures
'f:'ﬁ" Weather Protection
= Cover
&4 Trowelling
= Infrared Heating
E Pipe
= Heating Cable
Measurerments

(1) Temperature

[~} Results

Trowelling

< Cowver
* Trowelling
Uze trowelling
Strength at start:

Strength at end:

Maxirnum tirme required:

> Infrared Heating
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Navigation

Infrared Heating

0 Construction
|E| Concrete
(1 Time
.[E Weather Condition
Measures
'f:'ﬁ" Weather Protection
= Cover
% Trowelling
%’ Infrared Heating
E Pipe
= Heating Cable
Measurerments

(1) Temperature

[~} Results

nfrared Heating
< Trowelling
* Infrared Heating - Side 1

Uze Infrared heating
[ ] Use the same properties for Side 2

Description: Power on/off
Power 40
Time, power on: 0

Tirne, power off: T2

* Infrared Heating - Side 2

[] Use Infrared heating

Description: Power on/off
Powern

Tirne, power on:

Tirme, power off:
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Navigation

0 Construction
|E| Concrete
(1 Time
.[f Weather Condition
Measures
'f:'ﬁ" Weather Protection
= Cover
% Trowelling
= Infrared Heating
E Pipe
= Heating Cable
Measurerments

(1) Temperature

[~} Results

Pipe

< Infrared Heating
¥ Pipe

Series:

Position:

Position
Start point, x:

Start point, y:

Distance in x-direction:
Distance in y-direction:
Mumber in x-direction;

Mumber in y-direction:

Data

Source:
Material:
Mediurm:

Flow rate:
Description:
Time, power on:
Time, power off:

Termperature:

» Heating Cable

Series #1

In concrete

Use series

1
1

<t Show Pipe Positions

Standard library
Steel pipe 18 mm »

Water
25

deflexional -)




Heating Cable
0 Construction < Pipe » Temperature
[ ] [ ]
Navigation A conaee e
':Ef' Time Series: Series #1

.[f Weather Condition Position: In concrete

Heatlng Cab|e Measures Use series

“* Weather Protection Position

== Cover Start point, x:
< Trowelling Start point, y:
= Infrared Heating Distance in x-direction:
E Pipe Distance in y-direction:
= Heating Cable Mumber in x-direction: 1
Measurerments Mumber in y-direction: 1

(+2) Temperature —i%:— Show Heating Cable Positions

[~} Results
Data

Description:

Time, power om: 5

Time, power off; 96

Source: Standard library

Material: 10 W/ m
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Temperature

0 Construction < Heating Cable » Results

N a \/i g a t i O n [44] Conerete * Imported Measurements

(1 Time Data description

[F Weather Condition @ Onefile per channel () Onefile for all channels

Tem peratu re Measures Date format: Relative time [h]

"":'ﬁ‘ Weather Protection Mumber of channels: 4

= (Cover
Channels

< Trowelling Mot active (& Impart

= Infrared Heating Not active [ Import

: Pipe Mot active [ Import

= Heating Cable Not active [< Impert
Measurements

{t-9) Temperature

[~} Results
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Results

0 Construction < Temperature

[ [ ]
N a \/ | at | O ﬂ [i4] Concrete ¥ Trowelling
{Ef- Tirme Trowelling, start: 8.9 h, 0,12 MPa

[F Weather Condition Trowelling, end: 10,1 h, 0.25 MPa

R@SU |tS Measures w Results During the Simulation

'f:'ﬁ" Weather Protection  Ternperature, max: 23.5°C
e COvEr Temperature, min: 39°C

< Trowelling Termnperature difference, max: 13.34°C

Final strength, average: 29.4 MPa
= Infrared Heating
. * Motifications and Warnings
= Pipe
= Heating Cable v The results give no warnings.
Measurernents

(1) Temperature

(~4 Results
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-xploring & Understanding

Fxample of casting a wall onto a concrete floor
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Scenario

= Casting of a wall onto a concrete floor

= Construction site in Lulea in Northern Sweden

= A significant portion of these mathematical models were developed
in Lulea

= Start of casting on October 12th, 2023, at 15:00

= Select a construction and a concrete that will
= Keep the time plan to remove the form after 18 hours
= Minimize the carbon footprint
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Open  San Compute
Project Simulation

New Project
Wall

Wall with Equal Sides

Sandwich Wall

Floor on Conventional Form

Slab

5lab on Ground

Column

O

Column, Circular

Imported Measurements

(e ot
()
Measured Data

w o Em

Geometry Mesh Graph Colormap Time Measurements Table Cempare Report
- - Development - - -

Graphics Data Documentation

Wall with Different Sides ‘Wall against Other Material

A o

Wall on Other Material ‘Wall on Other Material, Edge Section

Wall on Other Material

Floor an Left Form Floor on Precast Concrete Form

Slab on Ground, Edge Section

c

Column, Rectangular

Select Wall on Other Material

Parameters Locations Preferences

- Four

Library Graphics Windows Settings
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H)

Home

0D BEE

New Open  Save

Project

Menu

& Construction
|E| Concrete
@ Time
ﬂ} Weather Condition
Measures

‘? Weather Protection

|ﬁ| Insulation

== Caver

E Pipe

= Heating Cable
Measurements

(1) Temperature

[~ Results

HETT=

B2 A

Geometry Mesh

N = O

Graph Colormap Time Measurements
- - Development + v

Compute

Sirnulation Graphics

Construction Graphics

» Concrete
w Concrete Dimensions
‘Wall thickness, w:
Wall height, h:

¥ Other Material

Floor width, w2: 2
Floor thickness, h2: 0.2
Source: Standard library

Material: Old concrete

w Conventional Form 1

Source: Standard library

Material: Steel 3 mm, uninst
Form removwal at: Time
Time: 18

[] Use the same properties for Canventional Form 2
~ Conventional Form 2

Source: Standard library v

Material: Steel 3 mm, uninst -

Form removal at: Tirme -

Time: 18

i=lint

Table Compare

Data

Geometry

eaf-B B0 &8

Report

Documentation

Conventional Form 1

m  ©

Parameters Lecations

-

Library

Settings

Wall on Other Material

=] Theinput has been changed since the last simulation.

[T] Twe
4 Four
Graphics Windows

Set dimension and set the time of form removal to 18 hours

o

Preferences

Settings
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New Open  Save

Project

Menu

= Construction
|E| Concrete
@ Time
ﬂ} Weather Condition
Measures

‘? Weather Protection

|ﬁ| Insulation

== Caver

E Pipe

= Heating Cable
Measurements

(1) Temperature

[~ Results

= &8 AN =

Geometry Mesh  Graph Colermap Time

Compute

Simulation

Concrete
¢ Construction

¥ Concrete
Source:

Concrete quality:
Cement type:
Additions 1:

[] Manual settings
Binder content:
28-days strength:
Retardation:
¥ Concrete Temperature

Casting temperature:

HETT=

i=lint

Measurements Table Compare Report

- Development + v

Graphics Data

Graphics

eaf-B B0 &8

Geometry

> Time

Standard library
C28/35
Bascement

MNone

Conventional Form 1

Documentation

m  ©

Parameters Lecations

-

Library

Settings

Wall on Other Material

=] Theinput has been changed since the last simulation.

Select the concrete quality C28/35

[T] Twe
4 Four
Graphics Windows

o

Preferences

Settings
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[ H HETT=

] = < ©
DB = A A @] Ba e S
New Open  Save Compute  Geometry Mesh Graph Colormap Time Measurements Table Compare Report Parameters Locations Preferences
- - Development + v "

- 4 Feur
Graphics Data Documentation

Project Sirnulation

Library Graphics Windows Settings
Menu Time

Graphics  Geometry

% Weather Condition =~ @&, G, /5 ~ @ o = Settings

= Construction ¢ Concrete
|E| Concrete ¥ Simulation
@ Tirme

ﬂ} Weather Condition

Wall on Other Material
Simulation time:

w Start Time
Measures

Year:
‘? Weather Protection

Month:
|ﬁ| Insulation on

Day:
e Cover 5

- Hour:
= Pipe
S Heating Cable Minute:

00
-~
Measurements *

-

Get the current time
(1) Temperature I Advanced Time Settings

[~ Results

Conventional Form 1

=] Theinput has been changed since the last simulation.

Set the simulation time and the start time for the casting
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New Open  Save

Project

Menu

= Construction
|E| Concrete
@ Time

ﬂ} Neather Condition

Measures
‘? Weather Protection
|ﬁ| Insulation
== Caver
E Pipe
= Heating Cable
Measurements

(1) Temperature

[~ Results

= &8 A& =
Compute  Geometry Mesh Graph Colormap Time Iy

- Development +

Sirnulation Graphics

Weather Condition

< Time » Weather Protection

* Weather Condition - Sicle 1

Weather description: Data from YR

Source: User-defined

Latitude, Longitude: 65.585,22.161
& Show Weather &) Show on Map Save Location
Use the same properties for Side 2
Use the same properties for Side 3
Use the same properties for Side 4
¥ Other Material

Initial temperature:

HETT=

leasurements

Table Compare Report

Data Documentation

Graphics  Geometry

eaa-f B0

Settings

B m ©

Parameters Lecations

[T] Twe {é}
4 Four
Graphics Windows

Preferences

Library Settings

Wall on Other Material

Conventional Farm 1

nal Form 2

-2 -1.5

=] Theinput has been changed since the last simulation.

Set the weather condition and use a forecast from YR using latitude and longitude
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[T] Twe
New Open  Save Compute  Geometry Mesh Graph Colormap Time Table Compare Report Parameters Locations
- - Development = - - EH Four

Documentation Library

HETT=

Preferences

Project Sirnulation Graphics Data

Graphics Windows Settings
Menu Results Graphics Graph - Temperature -

Q Q

= Construction < Temperature

[iz] Concrete ~ Form Removal - Side 1

Temperature (*C)
T

@ Time Form removal at: Time=18h

[F Weather Condition Strength at form removal: 0.3 MPa

Measures ¥ Form Removal - Side 2

“’:]I“}' Weather Protection  Form removal at: Time=18h

|§| Insulation Strength at form removal: 0.3 MPa

== Caver ¥ Results During the Simulation
§ Pipe Temperature, max:

= Heating Cable Ternperature, min:

Temperature difference, max:
Measurements P &

Final strength, average:
(1) Temperature £ £

w Motifications and Warnings
(54 Results

A The strength is less than 5 MPa when the form is remowved.
= Wall instability risk. A

a0
Hours (h)
Max [ ] Average Min Side1 []Side2 []Side3 []Sided

E] The simulation is finalized.

With the chosen construction and concrete quality, the form cannot be removed after 18 hours
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Try a Higher Concrete Quality

= Cures faster
= Higher cost
" Increased environmental impact
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[T] Twe
New Open  Save Compute  Geometry Mesh Graph Colormap Time Table Compare Parameters Locations
- - Development = - EH Four

Documentation Library Graphics Windows Settings

HETT=

Preferences
Project Sirnulation Graphics Data

WA

Vienu Concrete Graphics Mesh

>Time || & Q @~ o =] Settings

= Construction < Construction
[i4] Concrete ¥ Concrete

(U Time Source: Standard library
[1} Weather Condition Concrete guality: C35/43
AL Cement type: Bascement

T Weather Protecti
T WEAIRErFrotection || pdditions 1: None

|E] Insulation [] Manual settings

== Cover Binder content:

§ Pipe 28-days strength:
= Heating Cable Retardation:

Measurements
¥ Concrete Temperature
(1) Temperature
Casting temperature:
[~ Results

=] Theinput has been changed since the last simulation.

Increase the concrete quality and simulate again
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(H HETT=

Hcme
NEE = a4 i Mn0 B © el

[T] Twe
New Open  Save Compute  Geometry Mesh Graph Colormap Time Table Compare Report Parameters Locations Preferences
- - Development - -

- 4 Feur

Project Sirnulation Graphics Data Documentation Library Graphics Windows Settings

WA

JWlenu Results Graphics Colormap - Temperature -

= Construction < Temperature @ e |- @ = E] 8: Settings

E' Concrete w Form Removal - Side 1 Time=18 h Temperature (*C)
@ Time Form removal at: Time=18h

[ Weather Condition Strength at form removal: 0.6 MPa I

Measures ¥ Form Removal - Side 2

“’:]I“}' Weather Protection  Form removal at: Time=18h

|§| Insulation Strength at form removal: 0.6 MPa
== Caver ¥ Results During the Simulation

§ Pipe Ternperature, max:

= Heating Cable Ternperature, min:

Temperature difference, max:
Measurements P &

Final strength, average:
(1) Temperature £ £

w Motifications and Warnings
(54 Results
A The strength is less than 5 MPa when the form is remowved.
= Wall instability risk.

[« (o]

E] The simulation is finalized.

Even with the higher concrete quality, the form cannot be removed after 18 hours
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Increasing the Temperature

" [ncrease the strength of the concrete by elevating the
temperature

= One approach to achieve this is by incorporating insulation
into the formwork

= Transition from an uninsulated steel form to a Plywood form
with 30 mm XPS foam
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Hcme
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[1] Two
Mew Open Save Compute  Geometry Mesh Graph Colormap Time Table Compare Parameters Locations Preferences

- Development - - EH Four

Project Simulation Graphics Data Documentation Library Graphics Windaows Settings

hA

Menu Construction Graphics Colermap - Temperature =

= Construction

lE‘ Concrete

k Time

@f Weather Condition

Measures

» Concrete

w Concrete Dimensions

Wall thickness, w:

Wall height, h:

w Other Material

QQE&' E El@ g:Settings

Time=18 h Temperature (*C)

":'r\' Weather Protection
Floor width, w2: 2

|§| Insulation )
Floor thickness, h2: 0.2

=== Cover
Source: Standard library

E Pipe

Material: Old concrete
= Heating Cable

- .
Measurements Conventional Form 1

(1) Temperature Source: Standard library =

(7 Results Material: Plywood 12 mm + =

Form removal at: Plywood 14 mm, insulated

Plywood 15 mm, insulated
Time: Plywood 17 mm, insulated
[[] Use the same properties fo plywoad 18 mm, insulated
w Conventional Form 2 usadiimi: '"s"”ate_d
Plywood 12-19 mm, well insulated

Source: Plywood 12 mm + XPS foam 30 mm

Material: Plywood 14 mm + XPS foam 30 mm

Form removal at: Phywood 17 mm + XPS foam 30 mm

Tirne: Plywood 18 mm + XP5 foam 30 mm 0800 0o00o00d 0000000 do0o0do0odoodo0o0odo00ooo0daoonoaondad
Plywood 19 mrm + XPS foam 30 mm (]
Plywood 12-19 mm + XP5 foam 30 mm =
Plywood 12-19 mm + XP5 foam 70 mm
Plywood 12-19 mm + XP5 foam 100 mm
Plywood 12-19 mm + XP5 foam 120 mm
Plywood 12-19 mm + XPS foam 130 mm
Wood 25 mm, uninsulated
Wood 25 mm, insulated
Wood 23 mm, well insulated

The input has been changed since the last simulation,

Select plywood with insulation
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Project

Menu

= Construction
|E| Concrete
@ Time
[1} Weather Condition
Measures
"j‘“’ Weather Protection
|§| Insulation
e Cover
§ Pipe
= Heating Cable
Measurements

(1) Temperature

(54 Results

= &8 AN =

Compute

Simulation

Results
< Temperature
* Form Removal - Sicde 1

Form removal at:

Strength at form removal:

¥ Form Removal - Side 2

Form removwal at:

Strength at form removal:

¥ Results During the Simulation

Temperature, max:
Ternperature, min:
Temperature difference, max:
Final strength, average:

w Motifications and Warnings

v~ The results give no warnings.

Geometry Mesh  Graph Colermap Time

- Development +

Graphics

Time=18h
12.8 MPa

Time="18h
12.8 MPa

40,8 °C
-1.6°C
29.36 °C
31.4 MPa

HETT=

B o Hae

Table Compare Report
Data Documentation Library

Graphics  Celormap - Strength -

Q a A~ @ & & 57 Settings
Time=168 h Strength (MPa)

|

©

Parameters Lecations

[T] Twe
4 Four
Graphics Windows

o

Preferences

Settings

28.5

e B

E] The simulation is finalized.

No warnings with the chosen construction and concrete quality
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Lesson Learned

= Using concrete quality C28/35 or
C35/45 with an un-insulated form is
not sufficient to remove the form
after 18 hours

= Concrete C28/35 and C35/45 can be
used by changing the construction
to an insulated plywood form
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Reducing CO, emissions

= To reduce emissions, a binder
combination with slag can be
chosen and this will

= Decrease the early strength

= Decrease the environmental
Impact
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Simulations show that two setups work

C28/35 with 10% slag C35/45 with 20% slag




Comparison

Concrete Quality

C28/35

Uninsulated steel

Time for 5 MPa (h)

CO, Measure (kg/m?3)

C35/45

Uninsulated steel

C28/35

Insulated plywood

C35/45

Insulated plywood

C28/35 + 10 % slag

Insulated plywood

C28/35 + 20 % slag

Insulated plywood

C35/45 + 10 % slag

Insulated plywood

C35/45 + 20 % slag

Insulated plywood
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C28/35 + 10 % slag and Insulated Form
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Reports

[ H Report

Create Word Report

Mame: Daniel Ericsson

Company: Deflexional AB

Title: Example for COMSOL Conference
Project description:

This example project compares different constructions
and concrete,

@ The report and the images are based on the latest
solution. The generated images are using the
current graphics settings,

oK Cancel

ﬂ AutoSave @

File Home

2-0 =

example_report.docx - Compatibility Mode = Last Modified: Just now

Insert  Draw Design Layout References Mailings Review View Help  Acrobat

Ii;\rlj & |SegoEUInght(Haa:vH23 |A A A~ A

Paste AL Normal

B I U~ a x, ¥ A Z .

Clipboard & Font ] Paragraph

Benrtary o Fiun T}

A ANNN

0

T

1

Page 6of 15  820words [}  English (United States)

Text Predictions: On

ﬂ’;)\:cessibil\ty: Unavailable

£ search

et

No Spacing

Styles

Heading 1

Daniel Ericsson . [m] x

| I Comments ‘ |f Editing ~ |
LR B & 8§ F @

Editing Create PDF Create PDF and  Request Dictate Editor Reuse
v and share link share via Outlook Signatures - Files

Add-ins

Adobe Acrobat Woice Editor  Reuse Files' Add-ins

Trmratirn 1)

Time Development S ) 1 e . st T

B L T L p——

T Focus B - —8F———+ 3%

deflexional o’



Reports
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The Underlying COMSOL Model
Combining the Model Builder with methods
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Geometry

= The geometry is dynamically generated using methods in the
Application Builder based on the selected construction case

= A second 2D Component is used to visualize the construction
drawing with dimensions, colors, and textual elements
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Physics Interfaces

= Heat Transfer in Solids
= Heat Source
» Heat Flux
= Thin Layer

= Domain ODEs and DAEs

= Calculate the equivalent time (maturity) and concrete strength

= Fvents

s Efficiently manages dynamic changes in the model such as formwork
removal, cover additions, or the activation/deactivation of heating
cables or pipes
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Mesh

= The mesh is automatically adjusted for the specific
construction cases

= Can be a mix of triangular elements and mapped meshes

= Boundary layer meshing ensures that temperature gradients
are resolved close to important areas

= The discretization is set to quadratic lagrange for the Heat
Transfer in Solids physics interface
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Mesh Example #1

= The heat flux condition (the
temperature and wind) are not
varying in the y-direction

= The model could be solved in 1D

= The 2D model uses only one
element in the y-direction to save
computational time

= The mesh is refined close to the
walls and interfaces
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Temperature (°C}

deflexional o’
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= Other Material

Wall against Other Material

= Around the pipes

introduced, and the model
= Close to the walls

must be solved in 2D

boundary layers:

o\
+=
Q@
Q.
-
S
>
L1
e
Ve
O
=

= Pipes with hot water are
= The mesh is refined with




Solver Settings

ne solver uses MUMPS
ne time stepping method is set to BDF

ne app users can control
= The output step size

= The solver step size
= Automatic
s Manual with a maximum step size
= Step size for colormap
= Sets the step size for 2D visualizations

¥ Simulation
Simulation time:
¥ Start Time
Year:

Manth:

Day:

Hour:

Minute:

¥ Advanced Time Settings

Output step size: Th
Solver step size: Autornatic

Step size for colormap: 3h

% Weather Condition

d
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Application Features

Encompasses functionalities that are likely unique
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Weather Forecasts

Automatically transform forecast into appropriate boundary conditions
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Weather Forecasts

= The way concrete matures is highly dependent on the
surrounding air temperature and wind speed

= To improve the prediction of near-future conditions, HETT<?
can automatically download weather forecasts from smhi.se
and yr.no through JSON document retrieval

= The data is automatically transtormed into the appropriate
boundary conditions
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eather Condition

H

— {

DBEE = s Eflnt m © T @&
New Open  Save Compute  Geometry Mesh Graph Colormap Time Measurements Table Compare Report Parameters Locations
- - Development ~ v -

- EH Faur
Graphics Data Documentation Library Graphics Windows Settings

Preferences
Project Sirnulation

Menu Weather Condition

Graphics  Geometry
= Construction < Time

> Weather Protection &, @ /A - @ (o = Settings
[51] Concrete ~ Weather Condition - Side 1
(1 Time

Wall against Other Material
Weather description: Data from YR
IE Weather Condition

Source: Standard library
L Location: Sweden - Stockhol
ﬁ:‘ Weather Protection

I, Show Weather ) Show on Map
|EE] Insulatien Use the same properties for Side 2
: P )
= Tipe ¥ Other Material
= Heating Cable

Initial temperature:
Measurements

(1) Temperature

Conwventional Form

(4 Results

. " Other Material

-] Theinput has been changed since the last simulation.
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eather Condition

[ H

NEE = asaB=5 O B o s ) er

[1] Two
Mew Open Save Compute  Geometry Mesh Graph Colormap Time Table Compare Parameters Locations Preferences
= - Development ~ - EH Four

Project Simulation Graphics Data Documentation Library Graphics Windows Settings

Menu Weather Condition Graphics  Geometry

= Construction < Time > Weather Protection @A a @a- @ o =] Settings
[52] Concrete ¥ Weather Condition - Side 1 Wall against Other Material

(U Time Weather description: Data from YR I

@f Weather Condition Source: Standard library -

Meazures 2
Location: Sweden - Stockhaol -
Side 1

* Weather Protection #, Show W| Sweden - Stockholm
Switzerland - Bern
Syria - Damascus

w Cther Material Taiwan - Taipei

= Heating Cable Tajikistan - Dushanbe

Initial temperature: .
Measurements Tanzania - Dodoma

Thailand - Bangkok Conventional Form

Timor-Leste - Dili
(~ Results Toge - Lomé
Tokelau - Mukunonu ;= Other Material

|l Insulation Use the same properties fo

§ Pipe
(1) Temperature

Tonga - Muku'alofa

Transnistria - Tiraspol

Trinidad and Tobago - Port of Spain

Tristan da Cunha - Edinburgh of the Seven Seas
Tunisia - Tunis

Turkey - Ankara put has been changed since the last simulation.
Turkmenistan - Ashgabat

Turks and Caicos Islands - Cockburn Town

Tuvalu - Funafuti

U.5 Virgin Islands - Charlotte Amalie

Uganda - Kampala dEfIEX|Ona| x




eather Condition

H

— {

DBEE = s Eflnt m © T @&
New Open  Save Compute  Geometry Mesh Graph Colormap Time Measurements Table Compare Report Parameters Locations
- - Development ~ v -

- EH Faur
Graphics Data Documentation Library Graphics Windows Settings

Preferences
Project Sirnulation

Menu Weather Condition

Graphics  Geometry
= Construction < Time

> Weather Protection &, @ /A - @ (o = Settings
[51] Concrete ~ Weather Condition - Side 1
(1 Time

Wall against Other Material
Weather description: Data from YR v
IE Weather Condition

Source: Standard library -

Location: Standard library

Measures

ﬁ:‘ Weather Protection User library

& Show W User-defined
|E| Insulation

Use the same properties for Side 2

s Pi )
s e w Other Material
= Heating Cable

Initial temperature:
Measurements

(1) Temperature

Conwventional Form

(4 Results

. " Other Material

-] Theinput has been changed since the last simulation.
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eather Condition

H

O &= = &2 AN H i
New Open  Save Compute  Geometry Mesh Graph Col

ormap Time Measurements Table Compare

[T] Twe
Report Parameters Locations
- Development ~ v -

- EH Faur
Graphics Data Documentation

Preferences
Project Sirnulation

Library Graphics Windows Settings
Menu

Weather Condition

Graphics  Geometry
= Construction < Time

> Weather Protection &, @ /A - @ (o = Settings
[51] Concrete ~ Weather Condition - Side 1
(1 Time

Wall against Other Material
Weather description: Data from YR
IE Weather Condition

Source: User-defined
Measures Latitude, Longitude: 39.309,18.030
ﬁ:‘ Weather Protection

& Show Weather ' Show on Map Save Location
|%| Insulaticn

Use the same properties for Side 2
3 Pipe ¥ Other Material
= Heating Cable

Initial temperature:
Measurements

(1) Temperature

Conwventional Form

(4 Results

. " Other Material

-] Theinput has been changed since the last simulation.
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orecasts

H
0=

New Open  Save

Project

Menu

= Construction
|E| Concrete
(1 Time
IE Weather Condition
Measures

ﬁ:‘ Weather Protection

|m| Insulaticn

E Pipe

= Heating Cable

Measurements

(1) Temperature

(4 Results

= | a AN =

Compute  Geometry Mesh Graph Colormap Time
- - Development ~

Sirnulation Graphics

Weather Condition

< Time > Weather Protection

¥ Weather Condition - Side 1
Weather description: Data from YR
Source: User-defined

Latitude, Longitude: 59.309,18.030

[, Show Weather © Show on Map [5] Save Location

Use the same properties for Side 2
¥ Other Material

Initial temperature:

Measurements

m Weather

.13
Time relative to start [h]
3.48

Temperature [°C]
8.6

Wind speed [m/s]
45

Time stamp
2023-10-17720:00+02:00(...

4.43

8.1

3.8

2023-10-17T21:00+02:001...

5.48

7.5

3.9

2023-10-17722:00+02:00(...

6.43

7.0

3.5

2023-10-17T23:00+02:001...

748

6.4

3.4

2023-10-18T00:00+02:00(...

2.48

5.9

32

2023-10-18T01:00+02:001...

9.48

5.3

3.2

2023-10-18T02:00+02:00(...

10.48

5.0

3.8

2023-10-18T03:00+02:001...

11.48

4.7

4.0

2023-10-18T04:00+02:00(...

12.48

4.5

49

2023-10-18T05:00+02:001...

13.48

49

3.2

2023-10-18T06:00+02:00(...

14.48

5.5

5.1

2023-10-18T07:00+02:001...

15.48

6.0

43

2023-10-18T08:00+02:00(...

6.8

4.4

2023-10-18T09:00+02:001...

]
J | 1648
@ 17.48

72

44

2023-10-18T10:00+02:00(...

Table Compare @ 1848

75

4.6

2023-10-18T11:00+02:001...

19.48

73

4.6

2023-10-18T12:00+02:00(...

Data | opas

7.1

4.5

2023-10-18T13:00+02:001...

21.48

6.9

4.6

2023-10-18T14:00+02:00(...

Graphics  Geometry 22.48

6.4

4.0

2023-10-18T15:00+02:001...

aaa-@ B 28

5.8

3.6

2023-10-18T16:00+02:00(...

24.48

4.8

43

2023-10-18T17:00+02:001...

25.48

44

3.3

2023-10-18T18:00+02:00(...

26.48

39

4.2

2023-10-18T19:00+02:001...

27.48

3.4

3.8

2023-10-18720:00+02:00(...

28.48

3.2

3.8

2023-10-18T21:00+02:001...

20.43

3.2

3.6

2023-10-18T722:00+02:00(...

3048

Conwventional Form

-] Theinput has been changed since the last simulation.

3.0

. " Other Material

3.6

2023-10-18T23:00+02:001[...

oK
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@ ‘ D 50°18'32.4"N 18°01'48.0"E - Go X -+

M (@] O E] https://www.google.com/maps/place/59°18'32.4"N+18°01'48.0"E/@59.318217 'iﬁ'

CEIEE T Mhdigs== I

| Restauranger

|- Y

279

Sundbyberg . Solnal|
H)
279

Home - BRcMM
Bl =

. E3m Stora Mossen
New Open  Save Compute  Geometry Mesh Graph Colormap

-

¢

Grondal

srephies 59°18'32.4"N 18°01'48.0"E |
. Nysatra' " Salte

Weather Condition 59309000, 18.030000 3 Sy

= Construction < Time > Weather Prot I

[51] Concrete ¥ Weather Condition - Side 1 ° @
@ Time Weather description:

Project Sirnulation

Sédermalm
Menu

e ; I '@;\
-
\ ! 25 Pungpinan
Data from YR Vagbeskr. Spara Inarheten  Skicka till ka !
IE Weather Condition

. telefon
Source: User-defined

Measures
ﬁ:‘ Weather Protection

|m| Insulation

ot : |
' - eaaet]
? 8 Alta
Latitude, Longitude: 50.309,18.030 ) | i coqle TelgeiogEerstay} ¥ LIS L
. —_ K s m Kartdata 2023 G Sweri Vil Integritet jed | | I—
%, Show Weather | Show on Map| 5] Save Location @ Arstaangsvagen 25, 117 43 Stockholm 5:“*: feedback u::nn-:r:dumnnge far mean
Use the same properties for Side 2
3 Pipe ¥ Other Material
= Heating Cable

Initial temperature:
Measurements

Conwventional Form
(1) Temperature

(4 Results

. " Other Material

-] Theinput has been changed since the last simulation.

Tip: Right-click in Google Maps to get the location’s coordinate! deflexional o



Sensor Data Import

Comparing simulations with measurements from construction sites
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Sensor Data Import

= For improved accuracy and validation, HETT?? enables users to
import sensor data measurements from construction sites,
facilitating a direct comparison between simulation and real-
world observations

= Supports multiple sensor data formats and importing data
from a Microsoft® Excel® file is straightforward

= Sensors can be placed both in the air and inside the concrete

= It a temperature sensor is situated inside the concrete, a 1D
simulation will convert the temperature data to strength, allowing for
comparison with the results generated by the 2D simulation
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ensor Data Import

m
Hcme
N = a & B

New Open  Save Compute = Geometry Mesh Graph Colormap Tirmne Measurements Table Compare Report

Parameters Locations
v Development ~ v

-

Preferences
Project Sirnulation Graphics Data Documentation Library Graphics Windows Settings

Menu Temperature Graphics  Geometry

Results @ e |- @ o] [gl Settings

= Construction ¢ Heating Cable

[51] Concrete ¥ Imported Measurements

Wall against Other Material
(0 Time Data description

IE Weather Condition @ Onefile per channel () Onefile for all channels

Measures Date format: Relative time [h]

T Weather Protection Number of channels: 4

|m| Insulation Channels
. o
2 Pipe Mot active [& Import Visualize
& Heating Cable Mot active [& Import Visualize
Measurements

Mot active [£ Import Visualize

Conventional Form
{t+1) Temperature

Mot active [& Import Visualize
LUl Visualize Measured Data in all Active Channels

= Other Material
Show Measurement Positions in Concrete

) Mo selution is available yet.,
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ensor Data Import

H

NEE = a 4

New Open  Save Compute = Geometry Mesh Graph Colormap Tirmne Measurements Table Compare Report Parameters Locations
- v Development v - -
Project Sirnulation Graphics Data Documentation Library

Preferences

Graphics Windows Settings

Menu Temperature Graphics  Geometry

Results @ e |- @ o] [gl Settings

= Construction ¢ Heating Cable

[51] Concrete ¥ Imported Measurements

Wall against Other Material
(0 Time Data description

IE Weather Condition @ Onefile per channel () Onefile for all channels

Measures Date format: [ Relative time [h]

“* Weather Protection Mumber of channels: | Relative time [h]
. yyyy-MM-dd HH:imm
S nsulation Channels yyyy-MM-dd HH:mm:ss
H Mot active dd-MM-yyyy HH:mm
S Heating Cable ) Mot aciive dd-MM-yyyy HH:mm:ss )
M : MM-dd-yyyy HH:mm
sasurements Mot active MM-dd-yyyy HH:mm:ss

- e
{¢+)) Temperature dd.MM.yyyy HH:mmzss

Mot active

E Pipe

Lo wrpe i €
Yesults L . -
Results Visualize Measured Data in all Active Channels

= Other Material
Show Measurement Positions in Concrete

) Mo selution is available yet.,
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m Import/Edit Measured Data

; e | I S O r D a t a ‘ | | I O rt yyyy-MM-dd HH:mm Channel 1 Channel 2 Channel 3 Channel 4 Channel 3 Channel &
2021-07-06 08:00 24

2021-07-0608:23 25.8
2021-07-0608:53 25
2021-07-0609:23 249
2021-07-0609:53 24.9
2021-07-06 10:23 25.1
H 2021-07-06 10:53 25.3

e 2021-07-06 11:23 26

2021-07-06 11:53 27

— 2021-07-06 12:23 28

D B = @ ﬁ- 2021-07-06 12:53 29

New Open  Save Compute = Geometry Mesh Graph Colormap Time Measurements 2021-07-06 13:23 30.6

- - Development - v 3021-07-06 13:53

Project Simulation Graphics 2021-07-06 14:23 347
2021-07-06 14:53 37

Menu Temperature Graphics | 2021-07-0615:23

2021-07-06 15:53

2021-07-06 16:23

Concrete ¥ Imported Measurements 2021-07-06 16:53

2021-07-06 17:23

2021-07-06 17:53

2021-07-06 18:23

Measures Date format: yyyy-MM-dd HH:rm 2021-07-06 18:33

er Protection 2021-07-06 19:23
Weather P | C
l 2021-07-06 1%:53

| Insulation [£ Import Measured Data 2021-07-06 20:23
2021-07-06 20:53
2021-07-06 21:23

Mot active Visualize +

= Construction ¢ Heating Cable Results [

(0 Time Data description

IE Weather Condition () Onefile per channel (@ Onefile for all channels

.
: Pipe . Mot active Visualize

= Heating Cable

Measurements ) .
Mot active Visualize

{t+1) Temperature o
Mot active Visualize

Results Mot active Visualize
= Other Material

Mot active Visualize

Visualize Measured Data in all Active Channels

Shoew Measurement Positions in Concrete

) Mo selution is available yet.,
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ensor Positions

H

DNEE = asan=E O @ B 8 m © BEE g

[T] Twe
New Open  Save Compute  Geometry Mesh Graph Colormap Time Measurements Table Compare Report Parameters Locations
= - Development ~ - - - EH Four

Project Sirnulation Graphics Data Documentation Library Graphics Windows Settings

Preferences

Menu Temperature Graphics  Geometry

= Construction < Heating Cable > Results @G @ @ - @ o =] Settings
[£i] Concrete ~ Imported Measurements wall against Other Material
@ Time Data descripticn

& Weather Condition () Onefile per channel (@) Onefile for all channels

Measures Date format: yyyy-MM-dd HH:mm

ﬁ:‘ Weather Protection Channels

|E| Insulation [£ Import Measured Data

-
2 Pipe Inthe concrete  « [7=] Visualize

= Heating Cable « 015 m |y [03

Measurements [fef ogiom Visualize

. . . Conventional Form
Mot active Visualize

Mot active Visualize

(1) Temperature
[~ Results

Mot active Visualize » Other Material

Mot active Visualize

Visualize Measured Data in all Active Channels

<4 Show Measurement Positions in Concrete

E] The simulation is finalized.
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easurements & Simulation

H;

Home
= = 8 A (=] £z B © o

[T] Twe

New Open  Save Compute  Geometry Mesh Graph Colormap Time Measurements Table Compare Report Parameters Locations Preferences
= - Development ~ - - - EH Four

Project Sirnulation Graphics Data Documentation Library Graphics Windows Settings
Menu Te mpe rature €] raph ics Measurements - Temperature

= Construction < Heating Cable > Results @G @ @ - = E o =] Settings

w |mported Measurements
E‘ Concrete P Temperature (°C)

Time Data descripticn T T

[l]s Weather Condition () Onefile per channel (@) Onefile for all channels Channel 1, measurement
)

—— Channel 1, simulation

Measures Date format: yyyy-MM-dd HH:mm

T Weather Protection Channels

|§|Insu|ation [£ Import Measured Data

= Pipe Inthe concrete  + [~] Visualize
= Heating Cable x 015 m oy 03
Measurements Mot activ

(t-3) Ternperature -
. Mot activ

[~ Results : ek ediy
Mot activ

Mot activi

Visualize Measured Data in all Active Channels

<4 Show Measurement Positions in Concrete

[] Sida1 [] Sida2
E] The simulation is finalized.
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easurements & Simulation

H;

Home
= = 8 A (=] £z B © o

[T] Twe

New Open  Save Compute  Geometry Mesh Graph Colormap Time Measurements Table Compare Report Parameters Locations Preferences
= - Development ~ - - - EH Four

Project Sirnulation Graphics Data Documentation Library Graphics Windows Settings
Menu Te mperature G raph ics Measurements - Strength

= Construction < Heating Cable > Results @G @ @ - = E o =] Settings

[£] Concrete ¥ Imported Measurements Strength (MPa)

Time Data descripticn T T T T

[l]s Weather Condition () Onefile per channel (@) Onefile for all channels Channel 1, measurement
)

—— Channel 1, simulation

Measures Date format: yyyy-MM-dd HH:mm

T Weather Protection Channels

|§|Insu|ation [£ Import Measured Data

= Pipe Inthe concrete  + [~] Visualize
= Heating Cable x 015 m oy 03
Measurements Mot activ

(t-3) Ternperature -
. Mot activ

[~ Results : ek ediy
Mot activ

Mot activi

Visualize Measured Data in all Active Channels

—({)— Show Measurement Positions in Concrete 8_0 100
Time (h)

E] The simulation is finalized.
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Libraries

An extensive library of construction materials and more

deflexional o



Libraries

= Features an extensive library of construction materials

= Rather than manually inputting e.g., thermal conductivity,
density, and heat capacity for specific materials, users can
conveniently select materials from combo-boxes

= Besides the pre-installed standard library, users have the
option to expand their library

= Also contains a library for construction site locations

deflexional -)



Material Library

H
hl'=]

New Open  Save

Project

Menu
= Construction
Concrete
@ Time
If Weather Condition
Measures
‘? Weather Protection
|m| Insulation
oo Cover
-4 Trowelling
= Infrared Heating
E Pipe
= Heating Cable
Measurements

(1) Temperature

Results

= | a A @ B | &

Two
Compute = Geometry Mesh Graph Colormap Tirne Measurements Table Ceornpare Report Parameters Locations Preferences
v v Developrent ~ v -

- Four
Sirnulation Graphics Data Documentation Library Graphics Windows Settings

Construction Graphics  Geometry

> Concrete Q@ - @ o =] Settings
¥ Concrete Dimensions

Slab on Ground, Edge Section
Slab thickness, h:

Slab width, we

w (Other Dimensions
Width, wl:

Ground Floor Insul
I+ Ground Floor Insulation
I* Ground

¥ Conventional Form
Source: Standard library v
Material: Steel 3 mm, unins. = Ground

Form remaoval at: Strength =

Strength: 15

) Mo selution is available yet.,
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Material Library

[ H
Home
NEBE = a a F N © | BE 5

Two
New Open Save Compute  Geometry Mesh Graph Colormap Tirne Measurements Table Compare Report Parameters| Lecations Preferences
- - Developrent - - v

= Four
Project Simulation Graphics Data Documentation | | |z Conwventional Form Settings

|§| Insulation
.

e

Menu Construction Graphics = Geometry
Cover

i Construction > Concrete QR E (o S Setti Left Form

[
@ Concrete * Concrete Dimensions. Slab on Gre == Precast Concrete Form

@ Time Slab thickness, h: Ground

!ﬁ Weather Condition Slab width, w: Ground Floor Insulation

Measures

‘? Weather Protection

¥ Other Dimensions Other Material

Pipe
Width, wi:
|E| Insulaticn Heating Cable

ey — I Ground Floor Insulation Wind Speed

I Ground
-4 Trowelling -

= Conventional Form
5 Infrared Heating
. Source: Standard library v
z Pipe
. Material: Steel 3 mm, uninsL ¥ Ground
= Heating Cable

Measurements Form removal at: Strength -

(1)) Temperature Strength: 15

Results

) Mo solution is available et

deflexional o




Material Library

E' Parameters

Library: Conventional Form =
Library type: @ Standard library (O User library

Standard library

" Name Thickness [m] Thermal conductivity [W/(m*K])] U-value [W/(m*"2*K)]
49,8
28
1.1
9.46
833
787
7.07
6.73
.42
2.26
219
215
2.09
2.06
203
0.99
1.58

Steel 3 mm, uninsulated

Steel 3 mm, insulated

Steel 3 mm, well insulated
Plywood 12 mm, uninsulated
Plywaood 14 mm, uninsulated
Plywood 15 mm, uninsulated
Plywaood 17 mm, uninsulated
Plywood 18 mm, uninsulated
Plywaood 19 mm, uninsulated
Plywood 12 mm, insulated
Plywaood 14 mm, insulated
Plywood 15 mm, insulated
Plywood 17 mm, insulated
Plywood 18 mm, insulated
Plywaood 19 mm, insulated
Plywood 12-19 mm, well insulated
Plywaood 12 mm + XP5 foam 30...
Plywood 14 mm + XP5 foam 30...
Plywood 15 mm + XP5 foamn 30...
Plywood 17 mm + XP5 foamn 30...
Plywood 18 mm + XP5 foamn 30...
Plywood 19 mm + XP5 foamn 30...
Plywood 12-19 mm + XP5 foam...
Plywood 12-19 mm + XP5 foam...
Plywood 12-19 mm + XP5 foam...
Plywood 12-19 mm + XP5 foam...
Plywood 12-19 mm + XP5 foam...
Wood 25 mm, uninsulated

=

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0000000000000 ooooooooo oo oo oo
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Material Library

E' Parameters
Library: Conventional Form
Library type: () Standard library (s

User library

ke

Mame Thickness [m] Thermal conductivity [W/(m*K])] U-value [W/{m"2*K)]
Wy conventional form 1 0 0 10
My conventional form 2 0.01 0.1 0
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Material Library

[ H
Home
NEO = a a @ O e

New Open Save Compute = Geometry Mesh Graph Colormap Tirmne Measurements Table Compare Report Parameters Locations F” Preferences
- - Development - - - - our

Project Simulation Graphics Data Documentation Library Graphics Windows Settings

Menu Construction Graphics = Geometry

= Construction > Concrete @ @ (A - E o =] Settings

Concrete > s B EE Slab on Ground, Edge Section
(T Time I+ Other Dimensions

I» Ground Floor Insulation

I Ground

Iﬁ Weather Condition
Measures

‘? Weather Protection
|E| Insulation Source: Standard library A

= Cowver Material: [m

< Trowelling Form removal at: |Stee|3 mm, uninsulated
— Steel 3 mm, insulated

& Infrared Heating Strength: Steel 3 mm, well insulated
E Pipe Plywood 12 mm, uninsulated

w Conventional Form

Ground Floor Insul

Plywood 14 mm, uninsulated Ground
= Heating Cable Plywaood 15 mm, uninsulated
Measurerments Plywood 17 mm, uninsulated

(1)) Temperature Plywood 18 mm, uninsulated
Plywood 19 mm, uninsulated
Results Plywood 12 mm, insulated
Plywood 14 mm, insulated
Plywood 15 mm, insulated
E:ﬁzz: 1; ::' ::z: :::Z: a No solution is available yet.
Plywood 19 mm, insulated
Plywood 12-19 mm, well insulated

Plywood 12 mm + XP5 foarm 30 mm dEerX|Ona| x

Plvwood 14 mm + XPSfoam 30 mm




Material Library

m
NEE = a & Q i

Two

Parameters Locations Preferences

New Open  Save Compute = Geometry Mesh Graph Colormap Tirne Measurements Table Ceornpare Report e
- - our

v v Developrent ~ v
Project Sirnulation Graphics Data Documentation Library Graphics Windows Settings
Menu Construction Graphics  Geometry

= Construction > Concrete Q@ - @ o =] Settings

Conerete » COREEE REEE Slab on Ground, Edge Section
(¥ Time [ Other Dimensions

I Ground Floor Insulation

I Ground

If Weather Condition

Measures

) w Conventional Form
‘? Weather Protection

| Insulation Source: Standard library

Standard library

User library

o Trowelling Form removal at: User-defined

Ground Floor Insul
wen Cover Material:

= Infrared Heating Strength: 15
E Pipe
= Heating Cable Ground
Measurements

(1) Temperature

Results

) Mo selution is available yet.,
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Material

H
hl'=]

New Open  Save

Project

Menu
= Construction
Concrete
@ Time
If Weather Condition
Measures
‘? Weather Protection
|m| Insulation
oo Cover
-4 Trowelling
= Infrared Heating
E Pipe
= Heating Cable
Measurements

(1) Temperature

Results

Library

= o A

Compute  Geometry Mesh

Simulation

Construction

I Concrete Dimensions
[ Other Dimensions

I Ground Floor Insulation
I Ground

¥ Conventional Form
Source:

Material:

Form removal at:

Strength:

Graph Colormap Tirne

v Developrent ~

Graphics

» Concrete

User library =

My conventional fi =

| My conventional form 1 |

My conventional form 2
(=] MPa

@ = &

) Two
Parameters Locations

Measurements Table Ceornpare Report
. & Four

Preferences

Data Documentation Library Graphics Windows Settings
Graphics

ea@-BH B0 @8

Slab on Ground, Edge Section

Geometry

Settings

Ground Floor Insul

Ground

) Mo selution is available yet.,
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Material Library
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New Open  Save Compute = Geometry Mesh Graph Colormap Tirne Measurements Table Ceornpare Report e
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Project Sirnulation Graphics Data Documentation Library Graphics Windows Settings
Menu Construction Graphics  Geometry
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Conerete » COREEE REEE Slab on Ground, Edge Section
(¥ Time [ Other Dimensions
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Material Library

H
hl'=]

New Open  Save

Project

Menu

= Construction
Concrete
@ Time
If Weather Condition
Measures

‘? Weather Protection

|m| Insulation

oo Cover

-4 Trowelling

= Infrared Heating

E Pipe

= Heating Cable
Measurements

(1) Temperature

Results

_ A & @) o
Two
Parameters Locations Preferences

Compute = Geometry Mesh Graph Colormap Tirne Measurements Table Ceornpare Report e
- - - our

v Developrent ~ v

Sirnulation Graphics Data Documentation Library Graphics Windows Settings

Construction Graphics  Geometry

> Concrete Q@ - @ o =] Settings
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Form removal at: Strength -
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) Mo selution is available yet.,
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Material Library

H
hl'=]

New Open  Save

Project

Menu

= Construction
Concrete
@ Time
If Weather Condition
Measures

‘? Weather Protection

|m| Insulation

oo Cover

-4 Trowelling

= Infrared Heating

E Pipe

= Heating Cable
Measurements

(1) Temperature

Results

_ A & @) o
Two
Parameters Locations Preferences

Compute = Geometry Mesh Graph Colormap Tirne Measurements Table Ceornpare Report e
- - - our

v Developrent ~ v

Sirnulation Graphics Data Documentation Library Graphics Windows Settings

Construction Graphics  Geometry

> Concrete Q@ - @ o =] Settings
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) Mo selution is available yet.,
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Material Library
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Material Library

E' Parameters

Library: Conventional Form =

Library type: (O Standard library ®) User library

User library
' Mame Thermal conductivity [W/(m*K])] U-value [W/{m"2*K)]

Wy conventional form 1 0 0 10
My conventional form 2 0.01 0.1 0
Wood - 20 mm 0.02 0.12 0

Thickness [m]
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Locations
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> Weather Protection @ e | - @ (o =] Settings
[2] Concrete ~ Weather Condition - Side 1

Slab on Ground, Edge Section
(U Time Weather description: Data from YR

& Weather Condition Source: Standard library -

Measures

Location: [ Abkhazia - Sukhun = |
= = Conwventional Form
. Show | Abkhazia - Sukhumi

|m| Insulation Afghanistan - Kabul Ground Floor Insul
* Ground Floor Insulation  Aland lslands - Mariehamn
=== Cover .

Initial & n Albania - Tirana

. nitial temperature:

o< Trowelling P Algeria - Algiers
%] Infrared Heating * Ground Arnerican Samoa - Pago Pago
Andorra - Andorra la Vella

‘Ei:' Weather Protection

L] . W
i Pipe Initial surface temperature: Angola - Luanda

Ground
= Heating Cable Ground temperature: Anguilla - The Valley |
Measurements Antarctica - South Pole
Antigua and Barbuda - 5t. John's

Argentina - Buenos Aires

(t-) Temperature

Results Armenia - Yerevan
Aruba - Oranjestad
Australia - Canberra
Austria - Vienna
Azerbaijan - Baku ) Mo solution is available yet,

Baharnas - Massau

Bahrain - Manama
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Locations
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Menu Weather Condition Graphics Geometry

> Weather Protection Q@ - @ o =] Settings

= Construction < Time

Concrete ~ Weather Condition - Side 1

Slab on Ground, Edge Section
(U Time Weather description: Data from YR

If Weather Condition Source: Standard library -

R Location: Abkhazia - Sukhun =
‘? e &, Show Weather &) Show on Map
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e (Cower

< Trowelling Initial ternperature:
[?] Infrared Heating ¥ Ground
E Pipe Initial surface temperature: 15

Ground
= Heating Cable Ground temperature: 6 roun

Measurements

(1) Temperature

Results

) Mo selution is available yet.,
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Locations

E' Locations

Library type:
Standard library

13
Mame

Abkhazia - Sukhumi
Afghanistan - Kabul

Aland Islands - Mariehamn
Albania - Tirana

Algeria - Algiers

American Samoa - Pago Pago
Andorra - Andorra la Vella
Angela - Luanda

Anguilla - The Valley
Antarctica - S5outh Pole
Antigua and Barbuda - 5t. John's
Argentina - Buenos Aires
Armenia - Yerevan

Aruba - Oranjestad

Australia - Canberra

Austria - Vienna

Azerbaijan - Baku

Bahamas - Massau

Bahrain - Manama
Bangladesh - Dhaka

Barbades - Bridgetown
Belarus - Minsk

Belgium - Brussels

Belize - Belmopan

Benin - Porto-Nove

Bermuda - Hamilton

Bhutan - Thimphu

Bolivia - La Paz

Bosnia and Herzegovina - Sarajevo

) User library

Latitude, Longitude
43.001525,41.023415
34,575503,609.240073
60.1,19.933333
41,327546,19.818698
36.752887,3.042048
-14.275632,-170.702036
42.506317,1.521835
-8.239088,13.280437
18.214813,-63.057441
-90,0
17.12741,-61.846772
-34.603684,-58.381359
40.179186,44.439103
12.509204, -70.008631
-35.282,149.128684
48.208174,16.373819
40.409262,49.867092
25.047984,-77.355413
26.228516,50.58605
23.810332,90.412518
13.113222, -59.598809
533.90454,27.561524
50.85034,4.35171
17.251011,-88.75902
6.496857,2.628852
32.294816,-64.781375
27.472792,89.639286
-16.480689,-68.119204
43.856259,18.413076

Cancel

E' Locations

Library type: () Standard library

User library

13
Mame

Heidelberg Materials - Germany

Latitude, Longitude
49.413,8.677

Cancel
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Regional Support

Supported languages include Swedish, Norwegian, and English
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Languages

= The translations are integrated as an Excel file, making it easy
to add additional languages in the future

= Apart from language support, it's worth noting that the
background equations differ somewhat for the two type of
concrete libraries supported in HETT#?

deflexional -)



references
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D B = @ A& m Q
New Open  Save Compute  Geometry Mesh

Parameters Locations
Project Sirnulation Graphics Data Documentation Library

Preferences

Graphics Windows Settings
Menu Construction Graphics  Geometry

> Concrete | @ Q @ - @ o =] Settings

= Construction

[£4] Conerete ¥ Concrete Dimensions Sandwich Wall
@ Time Wall thickness, w: .

@f Weather Condition Wall height, h:

Measures

¥ Sandwich Wall 1
"j’“" Weather Protection

Sandwich wall thickness, wl: 0.2
|%| Insulation

[[] Use the same properties for Shell Wall 2
¢ Pipe -

¥ Sandwich Wall 2
= Heating Cable

Sandwich wall thickness, w2: 0.2
Measurements

(1) Temperature

Results

Sandwich Wall 1 =

) Mo selution is available yet.
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m Preferences

Local settings
Language: English

references

Concrete library: Cement Sverige

User information
Mame: Daniel Ericsson

Company: Deflexional AB
HJ

Home Software updates
— Check for new versions automatically
0 B = a A& m  ©

New Open  Save Compute  Geometry Mesh Parameters Locations

. Visualizatien after computation

Project Sirnulation Graphics Data Docurmentation Library MNumber of graphics windows: 1

A A

Menu Construction Graphics  Geometry

= Construction > Concrete @, Q @ - @ o =] Settings

[£i] Concrete ¥ Concrete Dimensions

Graphics 1: Graph - Temperature
Graphics 2: Graph - Strength

Graphics 3: Colormap - Temperature

: Sandwich Wall Graphics 4 Colormap - Strength
(U Time Wall thickness, w:

@f Weather Condition Wall height, h: Imported concrete libraries

R * Sandwich Wall 1 lE‘ Add or Remove Imported Libraries
Side 1

"j’“" Weather Protection
Sandwich wall thickness, wl: 0.2

|§|Insu|at|on [[] Use the same properties for Shell Wall 2 Cancrete user library

§ Pipe ~ Sandwich Wall 2 £, Add or Edit the Passcode to Activate
= Heating Cable

Sandwich wall thickness, w2: 0.2
Measurements

Cancel
(1) Temperature

Results

) Mo selution is available yet.
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Language

H

D =

New Open  Save
Project

A A

Vienu
= Construction
lE‘ Concrete
@ Time
@f Weather Condition
Measures
"j’“" Weather Protection
|%| Insulaticn
§ Pipe
= Heating Cable
Measurements

(1) Temperature

Results

= o A

Compute  Geometry Mesh

Sirnulation Graphics

Construction

¥ Concrete Dimensions
Wall thickness, w:

Wall height, h:

* Sandwich Wall 1

Sandwich wall thickness, wl: 0.2

[[] Use the same properties for Shell Wall 2
¥ Sandwich Wall 2

Sandwich wall thickness, w2: 0.2

» Concrete

Data

Graphics  Geometry

B ©

Parameters Locations

Documentation Library

ea@-BH B0 @8

) Mo selution is available yet.

Settings

Sandwich Wall

m Preferences

Local settings

Language: ’ English
|iSwedish

Norwegian

Country or region:

Concrete library: English

User information
Mame: Daniel Ericsson

Company: Deflexional AB

Software updates
Check for new versions automatically

Visualization after computation

MNumber of graphics windows: 1

Graphics 1: Graph - Temperature
Graphics 2: Graph - Strength
Graphics 3: Colormap - Temperature

Graphics 4: Colormap - Strength

Imported concrete libraries

lE‘ Add or Remove Imported Libraries

Concrete user library

€, Add or Edit the Passcode to Activate

Cancel
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Language

m
NEE = a a m © = o

Mytt Oppna Spara Berdkna Geometri Mesh Parametrar Platser Alternativ

Projekt Sirnulering Data Dokumentation Bibliotek Grafikfanster | Instéllningar

Meny Konstruktion Grafilk  Geornetri

= Konstruktion > Betong @A a @a- @ o = Instéllningar
[£4] Betong ~ Betongdimensioner

Skalvaag
4 Tid Vagagtjocklek, w:

[F Viderférhallande  Vigghajd, h:

Atgarder + Skalvagg 1

T Vaderskydd
Skalvidggstjocklek, wl: 0.2
|%| Isalering

[] Anvand samma egenskaper fér Skalvigg 2
§ Rar

w Skalvdgg 2
= Virmekabel

Skalvdggstjockl 2
Mitningar alviggstjocklek, w
(1) Ternperatur

Resultat

@ Ingen l&sning tillgdnglig annu.
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Imported Concrete Libraries

Concrete producers can include and share their encrypted concrete data
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Imported Concrete Libraries

[," Preferences

Local settings
Language:
Country or region:

Concrete library:

User information
Marne:

Company:

Software updates

English
Rest of the world

Cement Sverige

Daniel Ericsson

Deflexional AB

Check for new versions automatically

Visualization after computation
MNumber of graphics windows:
Graphics 1:
Graphics 2:
Graphics 3:

Graphics 4

Imported concrete libraries

1
Graph - Temperature
Graph - Strength
Colormap - Temperature

Colormap - Strength

lE‘ Add or Remove Imported Libraries

Concrete user library

El Add or Edit the Passcode to Activate

[ H| Imported concrete libraries

| S
|aﬁ<|— Add or Remove Imported Libraries

Available libraries

Betongindustri AB, Version: 1.0.0 (Type: Cementa)

[& Choose File with the Extension *.ENC to Import...

() Remove Selected Library

Close

Concrete

< Construction
¥ Concrete
Source:
Imported library:

Concrete quality:
[] Manual settings
Binder content:
28-days strength:

Retardation:

¥ Concrete Temperature

Casting temperature:

Imported libraries

Betongindustri AB, w1.0.0

C28/35 BIO-1

C28/35 BIO-1
C30/37 BIO-1
C32/40 BIO-1
C35/45 BIO-1
C40/50 BIO-1
C45/55 BIO-1
C50/60 BIO-1
C34/65 BIO-1
C25/30 BIO-2
C28/35 BIO-2

[ c30/37BID-2

C32/40 BIO-2
C35/45 BIO-2
C40/50 BIO-2
C45/55 BIO-2
C50/60 BIO-2
C54/65 BIO-2
C25/30 BIO-3
C28/35 BIO-3
C30/37 BIO-3
C32/40 BIO-3
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Access to Specific Functionality

A portion allocated for advanced users and researchers




Concrete User Library

[." Preferences

Local settings
Language:
Country or regien:

Concrete library:

User information

Mame:

Company:

Software updates

English
Rest of the world

Cement Sverige

Daniel Ericsson

Deflexional AB

Check for new versions automatically

Visualization after computation

MNumber of graphics windows:
Graphics 1:
Graphics 2:
Graphics 3:

Graphics 4:

Imported concrete libraries

1
Graph - Temperature
Graph - Strength
Colormap - Temperature

Colormap - Strength

Add or Remove Imported Libraries

Concrete user library

El. Add or Edit the Passcode to Activate

Cancel

I Concrete user library

o)

Information

‘-, Add or Edit the Passcode to Activate

Contact your representative at Heidelberg Materials to receive a passcode. You must then provide "The MAC address of this computer” as shown below.
The passcode will be locked te this specific computer,

The MAC addresses of this computer:

Passcode:

60-E3-2B-4B-43-52 60-E3-2B-4B-43-4E 60-E3-2B-4B-43-4F 62-E3-2B-4B-43-4F

Cancel
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Check For Updates

When a new version is released, users will receive notifications
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Check For Updates

|Information

(H) &
@ Your installation is up-to-date.

Mew Ctrl+M
[ Open Ctrl+0

Save Ctrl+5
* Check for Updates

i Preferences
m Mew Version Available

About HETT®
A new version is available, Download

Ewit the latest version at:

wwnw. cement.heidelbergmaterials.se

OK
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Visual Preferences

Match the individual visual preferences




Dark Mode

E' Preferences [," Preferences

Local settings Local settings
Language: English Language: English
Country or region: Rest of the world Country or region:
s crete library: Cement i crete library:
e Firefox Private Browsing
G User information User information

Narne: Janiel Eri Narne:

-ﬂ Get Help Company: ) ( Al npan

ey Get Started oftware updates

Check for new versions automnatically sions automnatically
H

Visualization after computation fisualization after computation
Number of graphics windows: 1 MNumber of graphics windows: 2
Graphics 1: Graph - Temperature Graphics 1: Graph - Temperature
Graphics 2: Graph - Strength Graphics 2: Colormap - Strength
Graphic Colormap - Temperature Graph me Development - Temperature

Graphics 4 Colormap - Strength Graphics 4 L opment - Strength

Intel® Graphics Command Center Imported concrete libraries Imported concrete libraries
Add or Remove Imported Libraries Add or R e Imported Libraries
Intel® Optane™ Memory and Storage Management
Concrete user library Concrete user library
Add or Edit the Passcode to Activate Add or Edit the Passcode to Activate

Killer Intelligence Center

Daniel Ericsson
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Dark Mode

One
Two

New Open Save Compute = Geometry Mesh Graph Celormap Time Measurements Table Compare Report Parameters Locations Preferences
= = Development ~ - = = Four

Project Simulation Graphics Data Documentation Library Graphics Windows Settings

Graph - Temperature » Colormap - Strength

Construction Concrete Weather Condition i =] Settings = ] =] Settings
Simulation . .

conerete Termperature (*C) Time=192 h Strength (MPa)
Simulation time: T T )

Weather Condition Start Time
Measures

Year: 2023
Weather Protection

) Month: October
Insulation

Day: 18

Cowver

Hour: 13

Trowelling

Infrared Heating Minute: w b

. Get the current time
Pipe

Heating Cable » Advanced Time Settings
Measurements

Temperature

Results L L
50 100
Hours (h)

B Max [l Average Min Side 1

The simulation is finalized.

From October 18t to October 26t
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Dark Mode

One

New Open Save Compute = Geometry Mesh Graph Celormap Time Measurements Table Compare Report Parameters Locations Preferences

= Development ~ - - - Four

Project Simulation Graphics Data Documentation Library Graphics Windows Settings

Graph - Temperature - Time Development - Temperatun

Construction Time Neather Protection ] =] Settings = v 2| IE ] =] Settings

Weather Condition - Side 1 . . .
Concrete Temperature (°C) Temperature (*C) on the colormap and Time (h) an the z-axis
Time Weather description: Data from ¥R I I .

Source: User-defined

Measures Latitude, Longitude: 48.265,11.672

Sl beizgiEn Show Weather Show on Map Save Location

Insulation -
Ground Floor Insulation
Cower

) Initial temperature:
Trowelling

Infrared Heating Ground
Pipe Initial surface temperature: 15
Heating Cable Ground temperature: 6

Measurements

Temperature

Results L L
50 100
Hours (h)

B Max [l Average Min Side 1

The simulation is finalized.

Location, Science Congress Center Munich deflexional




Conclusions

HETT?? streamlines the construction process
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Conclusions

= Cost savings and environmental benefits can be realized by choosing the
right concrete and construction

= The maturity method has been incorporated into the COMSOL® platform

= To make this powerful tool accessible to contractors without requiring
expertise in numerical analysis, the Application Builder and COMSOL
Compiler™ were used to develop HETT??

= Any contractor can now harness the capabilities of COMSOL Multiphysics®
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