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Revit and ArchiCAD environment-based solutions developed for Solbet

BIM in designing AAC buildings
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Piotr Dobrowolski M.Sc. Eng. Arch., Poland
Tomasz Rybarczyk M.Sc.Eng Arch., Solbet, Poland

BIM is not just about drawing and modeling tools. It is a concept assuming the exchange of information about
the model and the designed facility at every stage of the building's life cycle. This is a process that helps to
coordinate between the design team, the contractor team and the facility managers. Despite the fact that
the main factor on which the effective use of BIM depends, are the people who plan, execute and implement
the whole process, its operation also requires efficient tools, which are often complex, technologically ad-
vanced, and requiring special skills from designers. Such tools include, among others, the Revit and ArchiCAD
design platforms, which make it possible to integrate information from many industries and at various stages
of designing and implementation of a construction project.

Parts of the largest design platforms

Revit and ArchiCAD are comprehensive, autonomous
pieces of software with advanced functionalities and
a very wide range of applications. This versatility,
which in most cases determines their strength, may
also be a constraint that prevents them from taking
into account solutions specific to manufacturers of
building materials or building equipment. To stream-
line them in the context of certain technology-spe-
cific solutions, manufacturers of building materials
and equipment prepare various libraries or add-in's
that are used to design within a particular technol-
ogy. This is an excellent way of disseminating man-
ufacturer technologies and solutions not only in the
marketing context, but above all in the context of
solution correctness.

An interesting example of such an approach is a set
of tools which the authors developed under an order
from Solbet, one of the largest manufacturers of au-
toclaved concrete components in Europe.

BIM tools prepared for Solbet

The tools have been developed for leading design
software, such as: Revit and ArchiCAD, to be used in
the context of work in a BIM environment.

They include:

» Solbet RevDesigner add-in for Revit

» Template and family library for Revit
and Revit LT™

« library for ArchiCAD program
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Installation and use of the tools are intuitive. They
make it possible to work on designs in the Solbet sys-
tem, as well as obtain sets of technical and logistic
information about the products that will be used as
part of the design.

Solbet RevDesigner — an add-in for Revit

Solbet RevDesigner is an advanced tool in the form
of a Revit add-in, which works with the 2016, 2018
and 2020 versions of the Revit platform. After instal-
lation, it is embedded in the main menu of the appli-
cation, on the Add-Ins tab.

All functions supporting the design work are con-
tained in one dialog box. In the further part of this
article, the most important of them will be described
more in detail.

Adding walls
Solbet system walls can be added in two ways:

1. Before modeling begins - the functionality of
the add-in makes it possible to generate an ap-
propriate type of wall built of a selected Solbet
material, in order to use it during the modeling
of the walls by means of the various tools of the
Revit software.

2. When the model is ready and the user wants to
replace the previously added walls with those
from the Solbet offer.

Both methods lead to the same goal: to build a model
from appropriately selected Solbet products which
meet the requirements (fig. 1). In this selection the
user is assisted by filters that narrow down the list
of items.

Inserting lintels

The Solbet system also has lintels, therefore the
add-in includes an effective tool for selecting and
adding lintels in walls. It can be found in the same
dialog box on the second tab. After selecting a wall
or walls containing openings, the software analyzes
their geometry (thickness of the supporting layer,
width of the opening, available space for the sup-
port) and then offers three possible tupes of lintels.
Every choice is good, because the software watch-
es over its correctness. The lintel selection menu is
transparent, so the user can track which opening is
being considered.

After selection, the lintels are automatically insert-
ed into the model, which saves the designer's time.
(fig. 2).
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If the user modifies the position or geometry of a
window or door opening, he simply reselects the wall
and enters the Solbet/Lintel menu and confirms the
selection with the “insert” button, and the tool will
adjust the lintels to the changes made.

Professional tool for calculating the U-heat
transfer coefficient

One of the important functionalities of the Solbet
RevDesigner is the calculator that helps choose the
right insulation thickness for the selected block.

What is important, the calculation algorithm as-
sumes the calculation of the U-heat transfer coeffi-
cient based on the calculation values of the thermal
conductivity coefficients of lambda heat. This finally
avoids the risk of underestimating the thickness of
the insulation.

The program offers two options:

1. Calculation of the U-heat transfer coefficient
at the selected Solbet wall and the selected
thermal insulation material with the required
thickness of this material.

2. Determination of the thermal insulation thick-
ness for a particular heat transfer coefficient,
for a partition made of a structural layer made
of Solbet blocks (fig. 3).

This way, the designer, having a selected structur-
al layer of Solbet blocks, can calculate the U-heat
transfer coefficient — selecting the thermal insulation
layer, or having a selected structural layer of Solbet
blocks and the target U-coefficient, the thickness of
the thermal insulation layer will be adjusted.

After selecting the wall type and partition solution
in the context of heat transfer coefficient and click-
ing "insert", the selected solution will be added to
the design and will be available from the drop-down
menu in the Properties window.

Generating bills of materials

Having made a model containing the parameters de-
scribing the applied products, the designer can gen-
erate a list of materials. The bill of materials algo-
rithm takes into account Solbet logistic guidelines;
therefore, the generated bill of materials provides
information which is helpful also in the context of
preparation of deliveries. The generated bills can be
exported to Excel- or PDF-files.

Without leaving the design software, using the right
buttons, the designer has access to source materials
and CAD details that are located on the manufactur-
er's server, so the time needed to find the necessary
documentation is much shorter (fig. 4).

Library for Revit LT

For Revit LT users who do not have the API (Appli-
cation Programming Interface), i.e. the option to use
the Solbet RevDesigner add-in, there is a template
containing a full library of Solbet solutions. The tem-
plate contains system families and loadable families.
Its use is very simple and intuitive.

To import a suitable product to the design, simply
copy it from the template and paste it into the tar-
get design and it will immediately appear in the list
of types in the properties window. This template can
also be used by those users who do not want to in-
stall the add-in, but would like to implement Solbet
solutions in their designs.
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Fig. 3: Determination of thermal insulation thickness for a particular heat transfer coefficient for a partition.

AAC WORLDWIDE 1| 2020

- i
Spemdt sknaizacis
Sclany Madproda
Pararneley blocckéw Dane seezegiiowe. Rodary
Dane seczegslowe dis icianz ok 2.
Typ bloczka Z Filtruj
P S Sterckobé  Wysokotd  Dhugotd  Honfikece » % s o a0 .
Seerokedt bloctia [mm) 120 edpomedei  Dymosmcnelnedd  ciepina  skustyezna  akustycma na Ecitkanie E
Viysokosé bloczka mm] rr i R O S wimin) | AIRIgE  Aide TR e Sclbet deal 400 224050
Dhugot bloczka [mm] 0 240 50 Ril 60-120 B 20 SRl it P X1 7 JACHHO
Sondoss wytizymsio s 180 20 B0 | R0 | B2 087 a 7 vt 28 Sohont Opima Pl S0 U o0
hance B L : JE | S Sollset Optimal Plus_400_220:2800550
= -:- 0 40 40 D 6240 [T “ o Wy 25 ‘
e - - 0 40 S0 | RE18-240 240 a2 % a2 W a5 Solbet Optimal_500_120ud40xs80
Liczba bloczhéw ra palecie: % - { | B
Liczha i palecat (2] 135 3% 0 w0 | a0 | B 036 & F wu 2% Solbet Optimal 500_ 180240530
Objetsde palety [m3] e w 0 B0 RO | B (X “ ® P 23 :::g:x:'mjmw‘w
wp. A deklarewany a1 A 2 o I B R o . & Lo a3 Solbet Optiral 500360240550
e Salbet Optirnal 120 380 20 0 REI240 €240 a3% « a Py 25 Solbat Optinul Pius, 500240340530
Solbet Optial_Phut_500_ 0024050
Solbet Optimal_Plus_S00_I6024050
= 600
Solbet Optimal Plus_S00_240e2 806850
Solbwt Optimal Plus_500_300:20:560
Sollvet Optimual Plus_600_360:240x350
Selbet Optimal Plusd 500 404000
Solbet Optimal 500, 1002406550
Solleet Optimal_500_120240e550
Sallet Optinal 500180240550
Solbet Optirmal_S00_Ja0:240nt50
e Selbet Optimal_00_1004GS0
Solbet Optimal_500_IS0240SI0
pimal_500 S240350
—_— — Soltet Optimal, 500, 80x24x450
& == 4 .70 o
soLmT o
g ¥ = ~ Solbet Optiral_700_120x240580
——— b o L L, Salhet Ontimal 70 240e40v850 1
_ﬁ!m;mw E:!m _Iadu,l .:m _..m.,.., ......

"

YT SR - 3

) e

= L] o ki S

ca@Rolf JEreBILPA¢)I=a00

0 BAECOLET (8D @-Z- -V WO L H-FE 0| 5 gy et i

o ebo9
Py -

[

8 mosme

=T

Ll Brvamens

TP irsmricr Gramors
By rishents

1350 S Pramrmach Irdapandast

3t bntrabin inbmtone Biokctes [edepestest)

2

53 btk Oty emtprsty fobeparatont]

LI} L = 15 2P Cemen B Gmebadd ¢ U Gikeadmece ¢ B M doeyios ¢ CF Bukmsiased 0 b Bapdomily ¢ Telaty cene | B deyEy

woosae
BPRQ BK WG| Pm

[ B Sebnitrn,

D924 & - x[BiE o E =

o

Solbet library for ArchiCAD

This solution is based on the native mechanisms con-
tained in the software and does not require installing
add-ons. Access to the manufacturer's solutions is
provided for both more and less advanced users.
The package contains the ArchiCAD project file (*.pln)
and the library (*.lcf).

The design includes solutions in the form of inserted
and configured components such as: walls, columns,
beams and library objects. Such a design can be
opened in parallel with the design being developed
and the necessary solutions and can be copied to the
current design. Alternatively, more advanced users
can use the library design in the system's attribute
manager without having to open Solbet solutions in
parallel. (fig. 5)

In addition to the components mentioned in the pre-
vious paragraph, the library also contains textures
for the proper representation of the manufacturer's
materials in 3D window.

After the library has been loaded in the system and
the necessary solutions have been inserted (in one
of the ways described above), they are available as
composite walls and profiled columns and beams.
Lintels, however, can also be made of library com-
ponents — available from the "object" tool and the
"window" tool.

While solutions for composite walls and profile

elements do not allow direct insertion of information
(metadata) or links to the manufacturer's website,
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Fig. 4: Access to
source materials
on the Solbet
RevDesigner
add-in platform

Fig. 5: ArchiCAD
project with
Solbet solutions
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Fig. 6: Possibilities inside the ArchiCAD objects for lintels

it will suggest two 18 cm beams (Solbet NS 18x24)
- and all possible combinations of 12 cm and 18 cm
beams. The user can also choose other solutions,
provided they are feasible for a particular wall thick-
ness, e.g. "L" type beams filled with additional con-
crete. There is also a solution available for thicker
walls in the form of "U" shaped pieces (Solbet U24,
U30, U36, U42).

All lintels are constructed in such a way that their
length varies in steps and must not exceed the limit
values specified by the manufacturer. Additionally,
on the "bill parameters" tab information is available
about the type of components in the lintel and their
number. This data will later be used in the bills, the
relevant templates of which can be found in the de-
sign (fig. 7).

The library also contains a label, which enables
semi-automatic calculation of the "U" coefficient for
the partition. The user only needs to define the par-
tition type and direction of heat flow. In the solu-
tion-based design, a user manual with screenshots
is also available, and the manual is also available as
a PDF file.

Conclusion

The development of Solbet tools for the largest Revit
and ArchiCAD design platforms is the manufacturer's
response to changes in the approach to the prepa-
ration and implementation of construction designs.
The changes are brought about by the increasing-
ly widespread use of the BIM concept. The purpose
of ready-made tools is to support designers in their
work, among others, through quick access to docu-
mentation and significant reduction of time needed
to select and add appropriate products to the model,
while maintaining appropriate detail, as well as rec-
ommendations for implementation. [ )
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Fig. 7: Solbet lintels as ArchiCAD windows
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library objects contain their own user interface,
where such information is placed, because each li-

In a design containing the solutions, there are also
pre-set the respective properties with expressions

The five sections featured in each issue of AAC worLowine cover the entire
spectrum of the industry — from trends and news from the world's individual
markets to the latest developments in research and science, state-of-the-art
in the production of AAC, building material applications and construction
solutions and, last but not least, interesting buildings from all over the
world - naturally made of AAC.

brary part is actually a program running in the Archi-
CAD environment.

for the calculation of the number of blocks of par-
ticular types, which have been used in the design.

Due to the fact that the loaded solutions contain
defined materials, all information concerning these
materials and their quantities can be compiled in dif-
ferent ways. The bills are generated in the ArchiCAD
system. In order to speed up this process, the Solbet
design file contains templates of the relevant bills to
be used in any design. Among other things, a list of

Library objects prepared for system lintels need to
be discussed separately (fig. 6). They take the form
of intelligent configurators allowing only feasible
solutions to be inserted. During insertion, the wall
structural layer to which the lintel is added, is auto-
matically detected.

Receive the latest information about the AAC industry for only € 95,-
per year. Take this unique opportunity and register for your subscription
of AAC worLowioe right now to make sure that you will not miss a single
issue from now!
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surfaces and material volumes was prepared, broken
down by layer thicknesses, which additionally takes
into account the volume of plaster and mortar need-
ed to build a particular wall.
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For example, in the case of a wall with 24 cm thick
blocks as its structural layer, the configurator will
offer the use of two 12 cm thick system beams (Sol-
bet NS 12x24), while in the case of a 36 cm thick wall,
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