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Advance BIM Designers i Concrete Series

Advance BIM Designers 2019 brings many new options and improvements to the modules included in the
Reinforced Concrete Series (Footing Designer, Beam Designer and Column Designer), running both in
Standalone platform and on top of Autodesk Re vi t E.

Reinforced Concrete Footing Designer

Additional geometrical criteria for shape sizing

In short i benefits/main features:
U Greater control -> allows footing shape optimization considering now types of constraints

When selecting the optimal foundation shape, in addition to typical restrictions such as the maximum
permissible foundation width, there are also other practical constraints, such as the limitation of the possibility of
increasing the dimension in one direction (caused by the presence of other foundations, for example, from a
neighboring building). Therefore, Advance BIM Designers 2019 introduced additional options related to the
optimization of the foundation's shape:

A Restrictions for the offset along the selected direction (available in the Projection dialog): a footing
edge cannot be extended along the frozen direction;
rG Footing - Geometry lé]1

| Geometry I Levels I Rectangular Column | Projection | Bedding |

Left (L) 300,0 mm Freeze
Right (M): 700,0 mm [T Freeze
Front (P 300,0 mm Freeze Lt )
Rear Q) 00,0 mm [C] Freeze

Position E| E
Elgl
sl

Grein DesiGheRs [ Ok I[ Apply H Cancel }

=4

A Restrictions related to keeping a fixed dimensions ratio when sizing the footing (available in the
Geometry dialog).

Width (A): 1000 mm
Length (B): 1000 mm
Height (H): 300 mm
Base height (c):| 300 mm
Distance (d)| 0 mm
[T Bevel cuts /
A
Sizing restrictions
7 Freeze A
) Freeze B
| ) Keep A/B ratio when sizing
® None
Greim DesiGNers [ ok_| [ Apply | [ Close_|
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Di fference moments by theory of 26nd order

In short i benefits/main features:
0 Fulfilling expectations -> allows to include 2™ order moments from Reinforced Concrete Column
Designer as loads on footing
0 Enhanced cooperation -> useful when importing forces from CS-Static

On the Reinforced Concrete Footing Designer module of BIM Designers 2019, it is possible to include difference
moments coming from 2" order analysis of the column as loads on footing.

P o z n § nikisfunctionality is available only if German National Appendix to Eurocode is set on the
Localization.

To enable this, in the Loads definition dialog, four columns for bending moments are available:

A Mxd a n d firsdgrder moments;
A  @Mx an di diffdvence moments.

Gy Loads definition Iﬁ

||_oads . Add Del ID  Load case v Mx' AMx My’ Ahy Hu Hy

4+ X 1 |1-Deadloadsl v | 12552 kN 16,1 kN-m 85 kN-m 233 kN-m 6,6 kN-m 2 kN 33kN
g X 2 |2-Liveloads1 v|245_4kN 33 kN-m 2,2 kN-m 1,5 kN-m 0,6 kN-m SkN 5,5 kN
g X 3 |3-Liveloads2 v| 56,6 kN =55 kM-m 2,2 kN-m 0,2 kN-m 0 kN-m 3.2kN 0,2 kN

E| E| Reset all loads values |

Pasition of force components Loads on finished ground
dx 0mm Cead loads DL O kN/m® 1 - Dead loads 1 v|
dy 0mm {in relation ta cantroid of Imposedload  LL O kN/m® 2 - Live loads 1 -
column)
(D) in relation to top surface of the footing i
dz  0mm
vy
Mty
Hx
Mx
,’
Gieiti besieners (o | [ appy | [ ciose | ()

The difference moments gMx and gMy describe the difference between the support moment by first order

theory M6 and by second order theory of a column M2.

= Mxb6bpMx and My2 = Myo6 + @My.

The additional moments can be defined by the user or may be filled during the load transfer from CS Statik.

When transferring forces from Advance Design or Auto
values fromthel i near <cal culation coming from a column above

with 0 values.

First order moments are used for bearing capacity calculation (including German table values method), while
other verifications (of stability or reinforcement) use the second order moments.
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Partial coefficient for SLS bearing resistance, available to edit

In short i benefits/main features:
0 Better control -> thanks to the possibility to modify the value of the coefficient

One of the performed verifications for foundations (according the Eurocode) is an additional check of soil
bearing for SLS conditions. The value of the partial coefficient for the bearing resistance for this case is not
clearly set on the EC7 code and may differ for different countries (if it is defined on the National Appendix to
EC7). Starting from the version 2019, the value of partial coefficient for SLS bearing resistance is available to
edit on the EC7 Design assumption dialog.

[ N
Gy ECT Design Assumptions @

Design approach D&-2 - Y Rrvsis 3

Bearing capacity

Contact pressure distribution [Rectangular (ECT Annex D) A

Characteristic efforts

@ Calculated O Input | Beaning capacity

Footing base inclination 07 Inclined loading

P o z n §.Mkisacoefficient it is available to edit only for Eurocode localizations except France and Germany.

Easy managing of load cases and loads

In short i benefits/main features:
U0 Faster work -> by simply adding and removing loads

To facilitate the process of definition of loads, it is possible to add or delete rows with their definition directly in
tables, using buttons on columns Add and Del.

G Loads definition S5
|Loads 1 Add Del ID Load case Vv M My Hx Hy
# X 1 [1-Deadlicadsl ~|okn 0 kN-m 0 kM-m OkN 0 kN
+ X 2 [2-Liveloadsl | ok 0 kN-m 0 kN-m kN 0 kN
@ [ Reset all loads values ]

In addition, when selecting a load case (from the list), it is possible to quickly create a new case:

Add Del ID Load case v
4+ X 1 [1-Deadioadsl ~| 0 kN
+ X 2 [2-Liveloads1 =] 0 kN

_ 1-Dead loads 1
2 -Llive loads 1

. GrGrAITEC
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Reinforced Concrete Column Designer

Improvements to the definition of buckling lengths

In short i benefits/main features:
U Greater flexibility -> thanks to the possibility to impose buckling length value manually
U Easier work -> thanks to better presentation of typical schemes

Two small, but very helpful improvements were made to the Buckling length window:
A on the Calculation method list a new option is available: Manual buckling length. It allows for a quick
_and direct definition of buckling length values;
A icons used for selection of standard static schemas were replaced with new ones, showing clearer
schemas and presenting the associated buckling coefficient

Gy Buckling length ﬁ

Colurmnn height 3100 mm
Along X
Calculation method ll’v‘lanual buckling length v|

LI LI

20 1.0 Auto
L ox 2170 mm A = 25,06
Alang Y
Calculation method [Standard - |

[
_kME

2.0 1.0 1.0 0.7 05 Auto
L ov 2170 mm Ay = 2506
Greiv DesiGNeRs [ ok | [ Apply | [ Close | @|

Easy managing of loads

In short i benefits/main features:
0 Faster work -> by simply adding and removing loads

To facilitate the process of definition of loads, it is possible to add or delete rows with their definition directly in
tables, using buttons on columns Add and Del.

GrGRrAITEC ]
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F Bl
Gy Loads definition =5

Internal efforts | External Loads definition |

Add Del ID Load case N Max My Mz Wx Vy

Bottom Loads 4 X 1 |1-Deadloadsl | 0kN 0 kN-m 0 kN-m 0 kN-m OkN 0 kN
+ X 2 |2-liveloads1 > | 0kN 0kN-m 0kN-m 0kN-m 0kN 0 kN

c Reset all loads values

F Bl
Gy Loads definition ==
Internal efforts | External Loads definition |
_I . Add Del No. Name Load case Intensity Abscissa Length Direction
" I + X1 1-Deadloadsl ¥|3kN/m  Omm 3100 mm  [AlongX =
EI + X 2 2-liveloads1 v |23 kN/m  Omm 3100 mm  |Along¥ ¥
L T

In addition, when selecting a load case (from the list), it is possible to quickly create a new case.

Add Del I Load case N
4+ X 1 [1-Deadioadsl x| 0N
+ X 2 |2-Lveloads1 | 0 kN

1 -DCead loads 1
| 2 - Lve loads 1

Reinforced Concrete Beam Designer

Highlighting each bar repartition/layer/package while it is being edited

In short i benefits/main features:
0 Greater control -> allows easy identification of edited reinforcement on a viewer

To help the user know exactly which reinforcement he is editing using the post-processing reinforcement
dialogs, whenever he changes the selected layer, or the selected family or the selected span, the corresponding
bar repartition is highlighted in the 3D viewport. This is especially useful when there are many layers of
longitudinal bars or packages of transversal reinforcement.

GrGRrAITEC
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Remove

Links package #1

9,00 cm Span right offset limit: 1061,00 cm
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E Anchorage at bottom ]
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Possibility to lock existent reinforcement

In short i benefits/main features:

0 More control -> allows to lock the reinforcement for editing
0 Enhanced capabilities -> allows to perform verifications for user defined reinforcement

Advance BIM Designers 2019 provides a possibility to lock the generated reinforcement on Reinforced Concrete
Beam Designer.

New command Lock reinforcement blocks previously generated reinforcements and allows you to perform
verification for other settings or for manually modified reinforcement.

This new functionality is especially useful for verification of reinforcement of beams from existing projects but
also for checking the impact of manual changes to the reinforcement to all verifications (for example to
cracking).
The Lock reinforcement command is available on the Results ribbon in Tools panel:
ME = e BN
[ A1-..n
Continuity Lintel Construction Lock ill of Result Report P
Joint reinforcement mjptenals | Sections Settings

To lock reinforcement the element needs to be calculated first.

How to use this new functionality:
A enter all required data (geometry, loads and assumptions) and start the calculation

-

A do changes to reinforcement (using Reinforcement dialogs)

A lock reinforcement

A calculate the beam again

When the reinforcement is locked, it is still possible to modify most of the design assumptions and loads, but it is
not possible to modify the geometry of the beam (including number of spans, sections and openings) as well as
reinforcement (including also concrete cover or reinforcement assumptions). All such locked options are not
available for editing (icons are disabled).

GrgraITEC .
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(<54 iodel __Results

Qx—i.AE—:Q(—x%

- st oo e

Spans Management

e

~ & O
Vi > Alme
& mEe

Localisation Units  Import
Settings f
Options

Reinforcement t x Design effort Resist. effort Comb. Reinf. theo. Reinf. real
Longitudinal top Omm 55 kN-m 241 kN-m 102 119 mm* 122 mm’
Longitudinal bottom 3500 mm 221KkNm 48 kN-m 102 119 mm? 251 mm?
Transversal eft Omm 102kN 1078 kN 102 160 mm?/m 505 mm¥/m 9.46%
Transversal right 7000 mm -102kN 683 kN 102 160 mm*/m 377 mm¥ym 1493%
Verifications Topx Top value Top WR Bottom x Bottom value Bottom WR
o_crq Concrete 3500 mm 28 MPa 11.38% 0mm 08 MP2 3.24%
0_crq Steel 0 mm T7.8MPa 19.45% 3500 men 1575 MPa
0_qp Concrete 3500 mm 28 MPa 11.38% 0mm 08 MPs
a_qp Steel 0mm 778 MPa 19,45% 3500 mem 1575 MPa
Cracking 0mm 007 mm 1818% 2500 mm 01mm
Deflection 3500 mm 159 mm

Colculation results | Errors and warnings

Section abscissa; 3650 mm  Section depth: 300 m

200

HEER

P o z n §:riked_ock reinforcement functionality is not available on the Advance Design or Revit environments.

Splitting of multi-span load cases

In short i benefits/main features:

U Enhanced capabilities -> allows for easy definition of chess mat loading on multi-span beams

Advance BIM Designers 2019 provides a new functionality allowing changing linear load defined as continuous
on many spans into loads per span. This makes it easy to obtain a chess mat loading type, enabling
consideration of the most unfavorable load distribution.

The Split operation is based on the subdivision of the load case, including a load defined as continuous on
multiple spans, into separate load cases containing the same load but assigned to individual spans.

10
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The division can be activated in the Load case definition dialog on the Split column.

¥ Load case definition

—
Add Dg Split D Title Type

o &~ Dead loads 1 Dead loads
o+ ;1 E| y Live loads 1 Live loads

4

I

| Add muttiple |

Two types of objects can be located there:

an icon Q

telling that this load case cannot be split

or the Split button which can be set to On (pressed) or Off El

The Split button can be visible only for Live, Wind or Snow load cases. In addition, the beam must be multi-
spanned and a continuous load on more than one span must be defined for a given load case.

The state of the Split button can be changed in both directions:

from Off to On -> this action causes the selected load case to be split

from On to Off -> this action causes the selected load case to be unsplit (return to original state)

Changes to load cases are made by using Apply or OK buttons on the Load case definition dialog.

At the picture below is visible an effect of the split operation on the Live loads 1 case (ID=2) for a three-span

beam i three new secondary load cases are automatically created.

Add Del Split ID  Title Type Code  Action Effect

+ X '8' 1 Dead loads 1 Dead loads ECG Favorable or unfavorable
+ | X [é] 2 Live loads 1 Live loads ECQ Leading or accompanying |.
£+ (X[ ® |3 Live loads 2 (2.1) Live loads ECQ Leading or accompanying |.
£+ (X[ O |4 Live loads 3 (2.2) Live loads ECQ Leading or accompanying |.
£+ (X[ ® |5 Live loads 4 (2.3) Live loads ECQ Leading or accompanying |.

The Splitting action causes the selected load case to be split, but also the existing load combinations to be
erased. The newly created combinations consider all new cases, allowing all unfavorable combinations to be

considered.

GrGRAITEC
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P o z n §:Mikeasplitting functionality can be also activated on the Support moment redistribution dialog by
checking an option Auto calculation/combination. It calculates then automatically the distribution
factors for intermediate supports in accordance with point 5.5 from EN 1992-1-1 for each load
combination.

Possibility to modify the anti-crack U bars

In short i benefits/main features:
U Better control -> thanks to the possibility to modify anti-crack U bars after calculation

When on the Reinforcement assumption dialog, the option Apply Annex J according to EN 1992-1-1 is checked
and the correspondent conditions are met, in the model some special anti-crack bars called in the Eurocode
Surface reinforcement are generated.

Minimum spacing 50 mm

Apply Annex ! according to EM 1992-1-1

Longitudinal bars Surface reinforcement to resist spalling should be used where
j the main reinforcement is made up of bars with diameter I
i

[C] Extend over
Extend over

greater than 32 mm and where the cover to reinforcement is
greater than 70 mm, in accordance with Annex J, EN 1992-1-1

Now it is possible to check and modify such reinforcement using options available on the Additional
reinforcement window, at the Anti-crack Surface Reinforcement tab.

0 GrGRAITEC
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More details for support strut verification chapter on reports

In short i benefits/main features:
U Better control -> thanks to more detailed results available on reports

One of the types of verifications carried out by the Reinforced Concrete Beam Designer module is the support
strut verification together with dimensioning of the sliding reinforcement (according to article 6.5 and 9.2.1.4/
9.2.1.5 of EN 1992-1-1).

The chapter existing so far in the detailed report is now more detailed, extended with two subchapters:
A Support strut stress verification i that include details of calculations regarding edge or intermediate
_ supports, separate for each span;
A Sliding reinforcement verification i1 that include details of the check, if the bottom longitudinal
reinforcement anchored in support is sufficient or additional sliding bars should be generated.

GrGRrAITEC "









































































