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Prota shall not be held responsible for any losses caused by
documentation, software, or usage errors.

In addition to Prota License Agreement Terms, it is the responsibility of
the user.

e to check results generated by documentation and software,

e make sure that the users of the software and their supervisors
have adequate technical capabilities,

e make sure the software is correctly used per the reference
manual and documentation,

ProtaStructure is a registered trademark of Prota Software Inc, and all
intellectual property rights belong to Prota Software Inc. Documentation,
training, and reference manuals. Any program component cannot be
copied, distributed, or used in violation of the license agreement.

ProtaStructure®, ProtaDetails®, ProtaSteel® ve ProtaBIM® are registered
trademarks of Prota Software Inc. Prota logo is a trademark of Prota
Software Inc.
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Subbasement Walls, Beams and Slabs

Subbasement walls are usually considered as a part of the foundation and provide support for the infills
on the ground storey and contains the fill on the foundation. ProtaStructure 2026 enables the users to
model these walls on foundation level and optionally consider them in the analysis. Previously it was
harder to model these walls, requiring additional storeys or deep beams.

Like subbasement walls, subbasement beams and slabs are also considered as a part of the foundation.
They are usually built on top of the fill contained by subbasement walls. Subbasement slabs are
reinforced by mesh reinforcement. ProtaStructure now enables you to model these beams and slabs as
a part of the foundation and mesh them compatibly with neighboring members. Previously it was not
possible to insert and mesh these slabs on top of mat foundation slab (at different elevations).
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Subbasement Walls

Modeling

To insert a subbasement wall click Subbasement Wall command on the Modeling > RC Members ribbon
tab.

Important Note:
The foundation floor must be activated before modeling. You can not model subbasement walls in
upper storeys.

Analysis Design Drawings & Reports BIM Display Views
| ¢ o g =
L7 b
Pedestal Sub-Basement Beam Slab Slab Strip
wall -
RC Members

The insertion of subbasement walls is identical to regular walls. Pick two axis intersections on the screen
to place them. You can adjust the following properties:

Wall Label: ProtaStructure will automatically assign a label to the wall. You can update it to suit your
requirements.

Wall Extensions: You can specify extensions beyond insertions just like the regular walls. This is a
practical feature to change the dimension of the wall wtihout changing its insertion points and analytical
representation.

DelZ Top and Bottom Values: You can change the relative elevation of subbasement wall’s top edge.
This is handly if subbasement wall is supporting a ramp or a similar component.

Reinforcement: Since the subbasement wall reinforcement design is not done automatically, you have
to manually enter the reinforcement information.

Wall X Wall X Wal x
Gen | Geo Rebar Gen | Geo Rebar Gen | Geo | Rebar
Label: P9 & 75| Plane (Top): Longitudinal Bars:
Len (Storey): 1] 7% | Flane (Bot): @10 v|/ 20 am :
. delZ -1, Top: 0.0
(cm) b: 25.0 em = op o Lateral Bars:
a: -12.5cm delZ 1, Bot: 0.0am
B10 v/ 20am |
Ext. I: 0.0 cm delZ -1, Top: 0.0am
= 3. 0.0an delZ -1, Bot: 0.0 cm
Support Types:
I Top -1t C 1 [Default] W
] A 1

Transfer Member
Bot -1 C 1 Sub-Basement Wall .

Drop [ Slab Patch Panel

" Update ¥ cancel " Update 3 Cancel & Update ¥ Cancel



IB PROTA SOF TWARE Page - 6

Important Note:

If you intend to design a raft foundation, make sure that you insert the raft foundation slab first,
before modeling any subbasement members. Otherwise, you will not be able to insert raft foundation
when subbasement members members are present. ProtaStructure will issue an “overlapping
member” message and will not insert the raft foundation slab.

If you want to insert raft foundation slabs after subbasement members, then navigate to Options >
ProtaStructure Environment and activate “Don’t Check Model During Member Insertion” option. This
will allow you to insert raft foundation slabs after you inserted subbasement members without any
overlap warning.

Options
' == General Language Settings
43 ProtaStructure Environment I +/| Don't Check Mode! During Member Insertion I Display Language: |Efg Engish |
General Angle Step: | 5.00°
. SiE
Display Settings Report Language: |Ef English | v
Shortcut Key Bindings Length Step: 10.00 o
+ [J ProtaDetails Environment Member Section Eccentricity Step: 2.5am Plan View Direction (Project Based)
-—_ N ® Top Bottom
» o] Project Preferences Enable Cell Merging in Report Tables (Slow)
%0 Unit and Format - S Storey Assignment Method
b E]: Label Member Tooltip Window
) Codes | Display Icon ®) Assign the first storey with greater Z-coordinate

Inserting Subbasement Walls at the Column Nodes

You can pick the column nodes for inserting the subbasement walls. This will create an FE mesh
compatible with the columns. The subbasement wall and the column will be connected at the common
nodes and there will be a force transfer between the wall and the column depending on their stiffness
characteristics.

0d

as

o

Inserting Subbasement Walls at Column Faces

If you want to include the subbasement walls in the analysis model but do not want them to participate
in a force transfer with the columns, you can insert them at column faces. To achieve this, you can create
an offsetted axis at the column face and insert the wall using this axis. In this way, the wall will not be
meshed compatibly with the column and there will be no internal force transfer.

S15 P23 3102725 S1 (4

)

5
O
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Subbasement Wall Height

Subbasement walls will automatically have the same height with Foundation Depth specified in “Edit
Storey” window. This is because, the subbasement walls are intended to be used only at the foundation
level. You can still assign DelZ Top values to the subbasement walls to adapt to your specific project
requirements.

Effective Top Storey Mo: |1 W 1ist Storey Bottom Level: 0.0 cm
Mo, of Rigid Basements: Ijl I Foundation Depth: [110.0 ap
Footing Label: |F
Footing Description: I:I

=

Visibility and Colors

Subbasement walls are automatically assigned a different layer and they are colored differently than
regular shearwall, basement walls or retrofit walls. You can turn on/off the visibility of subbasement
walls using the Layer and Color Settings window.

BIM Display Views Help
‘P ng 2l &t E N
og H A 'I]'
] e # g @ |G B T T = o
port  SAF Import  Rewit External Materials Settings || Layers and Display Project  Performance Partion  Slab Additional Studs  Sheetings Storey
Import = Reference Drawing Center [Color Settings lSettings Templates Mode Wall Loads Loads Operations ~
Start Materials Settings Libraries Storeys
Layers
- Description Mame Color | Opadity Line Type Line Width ‘ Font Text Height {mm})

Subbasement Wall Line subbasement wialine 182,00 ———10 —— o 2
Subbasement Wall Hatch Subbasement Wall Hatch . 244, 164, gt ——————f ____ SOLID 1
Subbasement Wall Label Subbasement Wall Label . 53, 66,79 Arial Narrow 2
Subbasement Wall Size Label Subbasement Wall Size L . 53, 66,79 Arial Narrow 2
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Loads on Subbasement Walls

Once inserted in the model, you can assign loads on the subbasement walls like any other member
including infill walls, distributed loads, point loads, etc. Moreover, subbasement walls can indirectly
support loads from connected subbasement slabs, subbasement beams, staircases, columns and other
members.

Note:

Previously, there was no way of assigning infill wall loads on the ground storey floor for buildings without
basements. With the introduction of subbasement walls and beams you can now assign infill wall loads
(and any other loads) on the ground storey floor.
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Subbasement Wall Reinforcement Design and Detailing

Subbasement wall reinforcement design IS NOT performed by ProtaStructure. We expect the user to
enter longitudinal and horizontal reinforcement information. Detail drawings are created accordingly.

Rebar information for the subbasement walls can be introduced using the Rebar tab on the Wall

Property window.

St 00,00 m
| A

S0-Lidm

wall X
Gen Geo Rebar

Longitudinal Bars:

@10 v |/ 20cm|§

Lateral Bars:

@10 v |/ 20cm|§

LEZIV0 e s

(335/25) -'j

You can generate subbasement wall details using Shearwall Elevations and Shearwall Schedules or
Column Application commands in ProtaDetails. Foundation Storey was added to these categories to

draw the subbasement wall details.
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Subbasement Slabs

Modeling

Insertion of subbasement slabs are similar to the regular slabs. You can use one of “Beam Region”, “Axis
Region”, “Pick Closed Edge”, “Pick Points” or “Pick Axes” methods.

Important Note:
The foundation floor must be activated before modeling. You can not model subbasement slabs in
upper storeys.

To insert a subbasement slab:
1. Click Slab command on Modeling > RC Members ribbon tab.
2. Check “Subbasement Slab” option on the Slab Property window.

3. Z-Offset value will be automatically set the Foundation Depth value and the top surface of the
slab will be flush with the ground storey level.

2/25) St (607300 PS (335/2%) S2 (30760 |
— __| Slab x
— I\ 4 - |
n\.] o — General | Loads
% S
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L) "
@ ' i Label: DFOS | 5
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| Apply Z to Analytical Model
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Design Angle:

(30/600 P15 (335725 P
j— I Conc. Cover: 5.0cm 1 _{
| " noe®

Label Position
) o s e

Insertion
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DFO08

i
o N _i| |+ Update ¥ Close —
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Visibility and Colors

Subbasement slabs are automatically assigned a different layer and they are colored differently than
regular slabs. In the foundation plan view, subbasement slabs and raft foundation slabs will be drawn
on top of each other and the view can easily be congested. You can turn on/off the visibility of
subbasement slabs using the Layer and Color Settings window.

Layers
Description Name Color ‘ Opadity Line Type ‘ Line Width ‘ Font Tex(tmr::}ight
p—
4 Foundation L

Subbasement Slab Edge Line fsubbasement Slab Ed... . Blue ] S0LID 1
Subbasement Slab Hatch Bubbasement Slab Ha. .. I:‘ 245, 248 |l SOLID 1
Subbasement Slab Label [Bubbasement Slab La... . Blue Arial Narrow 2
Subbasement Slab Load La... Jsubbasement Slab Lo... . Blue Arial Narrow 1
Subbasement Slab Label Bl... fsubbasement Slab La... . Blue ] S0LID 0
Subbasement Slab Yield Line Jsubbasement Slab Yi... . 30 il SOLID 1]

Loads on Subbasement Slabs

Once inserted in the model, you can assign loads on the subbasement slabs like any other member
including distributed area loads, point loads, line loads etc.

Loadng

Wh @ Siab: DFO3 - Loads m - o x
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>

Surface Loads:
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Subbasement Slabs Rebar Design and Detailing

You can design subbasement slabs using slab strips just like any other slab in ProtaStructure.

1.

P7 (340.9/25!

Switch to foundation storey. You will see subbasement slabs and raft foundation slabs drawn

on top of each other on the screen.

You may find the view complicated because the entities are drawn on top of each other. If you
want to focus on subbasement slabs, you can only turn on the subbasement slab layer visibility.

This is already covered in Visibility and Color section.

Pick the Slab Strip member from the Model ribbon tab.

You can design the subbasement slabs using one of Finite Element Method or Moment-

Coefficient Methods.

Select “Analytical Strip” if you want to use Moment-Coefficient Method. Alternatively, select

“FE Strip” if you want to use finite element analysis results.

Select “Subbasement Slabs” option in the “Apply to” section.
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b h
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~ . Slabs
& + Update Close -
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Subbasement Beams

Modeling

Insertion of subbasement beams are similar to the regular beams.

Important Note:

The foundation floor must be activated before modeling. You can not model subbasement slabs in
upper storeys.

1. Click Subbasement Beam command on Modeling > RC Members > Beams ribbon tab.
2. Pick two axis intersections on the screen to insert a subbasement beam.

3. The beam will be placed on top of the Foundation Depth automatically

Madelling Loading Review Analysis Design Drawings & Reports BIM Display Views Help
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51 ? | 7 ?
ogonal Polyline Pedestal Sub-Basementl Beam Slab  Ribbed Staircase Slab Sirip Shearwall

enerator [ Rectangle wall . E Operaticns -
Draw ﬂ Foundation Beam
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? Subbasement Beam

I/I Tie Beam

v

Subbasement Beam x

General | 3D

Label: KFO1|%

{em) b: 25.0cm
0.0 cm

h: 50.0 cm —T

I€nd| F 6
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Visibility and Colors

Subbasement beams are automatically assigned a different layer and they are colored differently than
regular beams. In the foundation plan view, subbasement beams, raft foundations slabs, regular
foundation beams and subbasement slabs will be drawn on top of each other and the view can easily
be congested. You can turn on/off the visibility of subbasement beams using the Layer and Color
Settings window.

Layers

Description Mame Color Opacity Line Type Line Width Font Text Height {mm})

4 | Foundation

| Subbasement Beam Line Subbasement Beam Line . 53,6670 ———1 — SOLID 1
| Subbasement Beam Hatch Subbasement Beam Hatch l:‘ 40 Tl — SOLID 1
v| Subbasement Beam Label Subbasement Beam Label . 53,66, 79 Arial Marrow 2
v| Subbasement Beam Size Label  Subbasement Beam Size . 53, 66, 79 Arial Marrow 2

Loads on Subbasement Beams

Once inserted in the model, you can assign loads on the subbasement beams like any other member
including distributed loads, point loads, infill wall loads, etc.

Wwh B s Beam: KFO1 - Loads B - O x

Load Types | View Options

[N l @ fﬂ/l_v fﬁ'\ @ & vied Lines x ng @ v X

Point  Full Uniform Partial Trapezodisl Wall Load ~ Partial I Fiite Hemenis  Delete  Report  Zoom Extents oK cancel
Load Load Uriform Load Load Wall Load Loads
Frame Loads Slab Loads Calculat. il
G v @ = 0.3 =
o G = 2
4 6
(it Self weight G-2 =] g‘L
it 62 0
1 63
= &
0.313
=
Load Properties 300 [T
=
Self Weight J,PP
0.313
125 =j-
p 1
=
Jrze-it)

W
M

287.5
z

RZ=07341
*!"‘ KFO1 (300 cm)

ISR

=

GE:am, Anl: t-m, Disp:mm .

Subbasement Beam Rebar Design and Detailing

Subbasement beam reinforcement design and detailing IS NOT currently performed by ProtaStructure.
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Analytical Model

Usually, in the practice, subbasement walls, slabs and beams are excluded from the analysis model since
they are a part of the foundation and have limited effect on superstructure members. ProtaStructure
now offers an option to include these members in the physical model and building analysis model. Once
included, their stiffness and mass characteristics will will play a role in building and foundation
behaviour.

Important Note:
Subbasement walls are always modelled with FE shell elements.

If they are inserted at the column nodes, then the columns will be meshed compatibly with the
subbasement walls and will share the internal forces with the columns.

If the subbasement walls are inserted at column faces, they will not be meshed with the columns. In
this case, there won’t be any force distribution between columns and subbasement walls.

There are two main analytical modeling options for building analysis:

1. Analysis with User-Defined Supports
2. Analysis with Integrated Foundation Model.
3. FE Foundation Analysis (Separate from the building)

Analysis with User-Defined Supports

In this analysis option, the foundation floor is completely ignored (except for pedestals) and the
supports (restraints) that the user has assigned are used under the members. In this method
subbasement walls, beams and slabs have no effect on the analysis model. They are simply excluded.

Important Note:
Subbasement members are never included in the FE analysis model in this analysis option.

Building analysis model created with “User-Defined Supports” option
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Analysis with Integrated Foundation Model

In this analysis option, the members in the foundation level, including pad footings, strip footings, pile
caps, piles, raft foundations, subbasement walls, subbasement slabs and subbasement beams are
considered in the building analysis model together with the loads assigned on them.

User-defined supports are ignored and soil springs are used to support the structure. These soil springs
are calculated using the coefficient of subgrade reaction. Piles are also modeled with vertical axial
springs and the spring stiffness values are assigned by users.

Important Note:
Subbasement members can be excluded from the FE model in this analysis option.

Building analysis model created with “Merged Foundation Model” option
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FE Foundation Analysis (Separate From the Building)

In this analysis option, only the foundation members are included in the FE analysis model. The reactions
from the superstructure is applied on the members in the foundation for each combination. Details of
this model is not in the scope of this document.

Subbasement members may have a significant effect on the rigidity of the foundation and hence the
soil pressure. The existence of subbasement members will definitely introduce a somewhat rigid box
effect on the foundation, also helping to distribute the column and wall axial loads from the uppoer
structure. You can exclude the subbasement members from the analysis if you do not want to
incorporate their effects.

Remark:
Subbasement members can be excluded from the FE model in this analysis option.

FE Foundation analysis model with “Subbasement Member Included”
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Excluding Subbasement Members from the Analysis

Although you may have modelled the subbasement walls, slabs and beams in the physical model, you
can still exclude them from Integrated Foundation Model and FE Foundation Analysis model. Two
separate options were introduced for this purpose.

Excluding from Integrated Building Analysis Model
To exclude the subbasement members from the integrated building analysis model:
1. Open the Building Analysis window

2. Navigate to Model Options > Slab Model
3. Uncheck “Include Subbasement Members in the Model” option

Soil Structure Interaction a

Modeling the soil with supports andfor springs having
User-Defined Supports user-defined stiffnesses defined at the bottom of
columns and walls

Merged Foundation Model Integrated modeling of foundation and upper structure

I | Include Subbasement Slabs, Walls and Beams in Building Analysis Model:

Building Analysis > Model Options window with “Merged Foundation Model” and “Include Subbasement Slabs, Walls and Beams
in Building Analysis Model” option.

Excluding FE Raft Foundation Analysis Model

To exclude the subbasement members from the FE raft foundation analysis model:

1. Open the FE Foundation Analysis window
2. Uncheck “Include Subbasement Slabs, Walls and Beams in Foundation Analysis Model” option

Modelling Loading Review Analysis Design Drawings & Reparts BIM Display Wiews Help

n vz ® w2 a s
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Analysis Post-Analysis
@@ = S g Storey: 1
= I
@ Finite Element Foundation Analysis
HI= | o Storey: 0 +-0.00 m) Floor Mesh and Analysis | Post-Analysis Processes and Reports
it
s Soil Subgrade Coefficent: 5000.0 tfm3 Select
=
& Use the Subgrade Reaction Values Assigned to Slabs for Foundation Base Pressure
gﬂ W include Subbasement Slabs, Walls and Beams in Foundation Analysis Model;
) % & Edit Materials 9
= |
lalls Q |

FE Foundation Analysis Window with “Include Subbasement Members...” option.
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Conclusion

ProtaStructure 2026 provides a powerful and flexible feature by allowing users to introduce
subbasement members in the integrated building analysis and FE raft foundation analysis models. This
helps to deal with project scenarios more accurately.

Flexible analytical modeling options allow users to control the structural behaviour according to their
expectations and expertise.

Subbasement wall and beam design is not automated and users are expected to enter the
reinforcement manually. On the other hand, subbasement slabs can be designed using slab strips.
Subbasement wall detail drawings are automatically generated in ProtaDetails using the manually
entered reinforcement information.
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Thank You...

Thank you for choosing the ProtaStructure Suite product family.
Our top priority is to make your experience excellent with our software technology solutions.

Should you have any technical support requests or questions, please do not hesitate to contact us at all
times through globalsupport@protasoftware.com and asiasupport@protasoftware.com

Our dedicated online support center and our responsive technical support team are available to help
you get the most out of Prota’s technology solutions.

The Prota Team
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