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Creation and Grading of New Toposolid Entities

Revit 2024

Guide by: Dennis Collin

Existing Toposolid Proposed

Fig 1. An existing surface (left) and a proposed design with surface grading applied around a slab component (right).

This Whitepaper discusses the process of grading Revit 2024's new Toposolid objects. If working with Revit
version 2023 or earlier refer to a document here which refers to legacy Toposurfaces and Building pads.
The concept is similar but has a few different steps.

The previous process using Toposurfaces can be found here:

https://www.cadlinecommunity.co.uk/hc/en-us/articles/4410436961553-Using-Revit-s-Graded-Region-
Function

Revit’s site tools enable users to create topographic solids via a variety of different means, from creating
points individually using a CAD drawing reference or CSV based survey point data. This surface is
frequently the existing solid that needs to be developed and forms the basis of the proposed or design
solid. Rather than modelling these solids in different files, they can be modelled in the same project and
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graded region tools are used to adjust the model and show the different stages via Phase and Phase Filter
settings. However the solid is created, the grading and phasing process is the same. This paper will use the
CAD import technique which has been within Revit for many years. If using newer versions of Revit, other
methods of defining a surface will be possible including bringing in a Civil 3D surface from the Autodesk
Construction Cloud. The process below covers the former.

Within the project a CAD drawing is linked into the project.
Typical settings:

e Current View only (Unselected)

e Colours — Preserve

e Layers — Visible Only

e Units — Auto-select

o Correct off axis lines — (Unselected)
o Positioning — Auto — Centre to Centre

File Architecture Steel Precast Systems Insert Annotate Analyze Massing 8 Site  Collaborate  View Manage Add-Ins _

select = Link Import ‘ Load from Library

Moedify | Create Toposolid from Import

B Link CAD Formats ? X ‘i
Look in: dwigs v| 4= B X By Vews ~
cail . Preview
A | Name Date modified Type i
B Hotel.dwg 29/09/2022 18:22 DWG File o
B Hotel-Lobby-Floor-Pla..  29/09/2022 18:22 DWG File | IJ J18c
’ Hotel-Typical-Guest-Fl.. 29/09/2022 18:22 DWG File i~ C
B House Project 2.dwg 29/09/2022 1822 DWG File F 1 Eﬂ [=
B Ladder detail.dwg 29/09/2022 18:22 DWG File E E
B Layersdwg 29/09/2022 18:22 DWG File
B m_floorplan.dwg 29/09/2022 18:22 DWG File
& new plan.dwg 29/09/2022 18:22 DWG File
& Object selection.dwg 29/09/2022 18:22 DWG File
B Roof-Detail-M.dwg 29/09/2022 18:22 DWG File
B site Model.dwg 20/09/2022 18:22 DWG File
B site Model1.dwg 29/09/2022 18:22 DWG File
B Tower Block Adwg 29/09/2022 18:22 DWG File
B Tower Blockdwg 29/09/2022 18:22 DWG File
-
< >
File name: | Site Model.dwg i
w | Files of type: DWG Files (*.dwa) ~
Current view only Colars: | Preserve v Positioning: | Auto - Center to Center ~
Layers/Levels: Visible v Place at: Level : Sea Level v
Importunits:  Auto-Detect - 1.000000 [Jorient to View
Tools  ~ [] correct lines that are slightly off axis Dpen Cancel

Once imported, go to the Massing and Site tab and choose Toposolid (formerly Toposurface), Create from
Import. then choose Create from CAD (file) click on the linked CAD file.

Analyze  Massing & Site  (@llaborate  View Manage QAdd-Ins

2 [0 B
Site Park gl Create from Create from

Component Compd { CAD sy

®| Site I Toposolid

N
'-\-':::_' Create from Sketch

™ (reate from Impart
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Once selected a dialogue box will appear asking what CAD Layers/Levels will participate in the creation of
the surface. This will typically be layers containing 3D information such as contour lines. Click OK when

complete.

Add Points from Selected Layers X
o ' Check Al
[Jc-bETL-BLDG
[]c-DETL-SDWK Check None
[CJc-prPT-LINE

[Sac-ropomar | s
[Ju-peTL-GenF

oK . Cancl | Aml Help

A solid landform should now be created. As this is the original surveyed form, modify its phase created
property to ‘existing’. This is a setting in the element properties dialogue.

5 = X

| Toposolid =
Build Up

Toposolid (1) v B Edit Type

Constraints A
Level |Sea Level |
B Height Offset From Level 29260.8
Room Bounding
Related to Mass

Slab Shape Edit X
it =

Curved Edg
Dimensions

Slope

Identity Data L
Image
Comments

: MName

Phasing
Phase Created Existing

Phase Demolished New Construction
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Once complete, switch to a ‘new construction’ site view. The existing surface should appear grey due to the
phase filter applied to that view. Locate the Graded Surface tool to modify the existing site and create a
flattened area to add a suitable slab entity.

—
N —
4 ") e
|
AREA TO BE GRADED
¥ B <
. r

The marked area needs to be flattened. Note the contours crossing over the area to be a foundation or floor
slab. The solid can be graded to create a flat area to build upon and can be scheduled to see how much
material needs to be removed or added to site. This information will be calculated and accessed via Cut
and Fill parameters.

m Architecture  Structure  Steel Precast Systemns Insert  Annotate  Analyze  Massing & Site Collaborate  View

w 15818998 @ HH Bl |
|'-\'-!' L \ [ 4 W l l - U K | - | din] /50 +
Madify Show Mass In-Place Place Curtain Roof Wall Floor  Toposolid Site Parking Property Label l| Graded
by View Settings Mass Mass System b Component Component Line Contourf Region
Select - Conceptual Mass Model by Face Model Site ~ Analysis

Revit’s site tools lack such features like break lines so to control the shape of the toposolid, additional spot
heights need to be added to define the bottom and top edges of banking. This will be achieved with the
grading tool. Clicking the existing solid to grade will display the following message:
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Edit Graded Region >

Select a topography to grade. How would you like to edit the
topography?

The existing topography is demolished, and a matching topography is created in the
current phase.

Edit the new topography to create the desired grade.

—> Create a new topography exactly like the existing one
Both internal and perimeter points are copied.

—> Create a new topography based on the perimeter points only
Internal topography area is smoothed

Cancel

Choose the first option ‘exactly like the existing one’. This will ensure better surface modelling accuracy.
Use the perimeter points option only on simple flat solids. This will create a new surface which can be
adjusted to suit design intent. Most situations will usually require the former option.

O A DO 'Ei B s Autodesk Revit 2024 - Grading Project V24-wip-1-5.rvt - Floor Plan: Site Proposed ‘ m ‘der

s Inset Annotate Analyze Massing &Site  Collaborate View Manage Add-ins [[NiGHITOposONG) < -
3 B AT " 2. L ! 4 ngapoint 12 & Along Surface | i Base: |
3 e \— / i e H & = o &¥ Along Surface | Elevation Base: Internal
B ) = ¥ M Add Split Line

v om = =
Activate [ox! :_"'I| i e @ Edit Modify Reset A Absolute Offset from Surface: 0.0
% @) =3 X » Sketch Sub Elements ¥ Pick Supports Shape

Controls Modify View Measure  Create  Mode Shape Editing ~ Toposolid Shaping Add Point

| 3D Existing ] Site Existing [} site Proposed X = Properties
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Fig 2. Creating ‘top of bank’ spot heights relative to surface.

Click on the solid to grade and place points that will be the top of a new bank feature. Point elevations to be
set at zero offset, relative to existing face of the toposolid.
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Once the top of the bank has been established, create some additional points at a suitable explicit elevation
to represent the level of the proposed groundwork/building pad. To determine what height these points
should be, place a section view through the site and create or adjust a level line element to establish a
suitable height to build from. The Level line should display a height value that will be used to determine a
‘Z’ value for the bottom of bank points.

40.000 m

F‘ropEed Slab Level

Fig 3. Determining the level for the building slab.

As these points are created the geometry of the toposolid will adjust to the updated topography

Steel Precast Systems Insen Annotate Analyze Massing & Site  Collaborate  View Manage Add-ns [[iGHINGRoSOI = -
- — e i ;
E Noteh ~ 5 | — i =k B - s g 1 Add Point el
I:' % E r.a ‘.\:1 ﬂ.[; -;!' o m __ i ‘3 : iz ¥ Along Surface  Elevation Base: Internal...
Ao~ &%~ : pid 4: L = & Add Split L :
S =0T pdtivate £ ok} =y 5 - LN Edit  Modi P Reset & Absolute e
@Foin - A [ )] ' = = X Sketch Sub Elements 8 Pick Supports Shape
Geometry Controls Modify View Measure  Create  Mode Shape Editing Toposolid Shap Addrons
[} site Proposed X ¥ Properties
[ " | |~ Y )
| — =) . Toposolid {1
+— -0 |
Constraints
| f Level
)l | Height Offs
o |
4 Room Boun
& ?
e | Slab Shape E
> . |
Dimensions
|
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|
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! | Image
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Phase Creat

S
o
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Exportto IF

Fig 4. Creating ‘bottom of bank’ spot heights at an explicit elevation.
Once complete click Finish.

If required, a foundation or floor slab can be added which will serve as a basis for any building. Use Mass
voids and the cut tool if an underground structure is required e.g. car park or basement or tunnel. The slab
entity can be set to suit the proposed slab level, but the properties can always be altered later as required.
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ture  Steel Precast Systems Insert Annotate  Analyze  Massing & Site

Add-Ins  Modify | Create Floor Boundary -

I | — f ch oo 43 i\, Boundaryline| /1 (S ) - g8 0F
[ R A, @ Ak Abs — i e [ﬁj m
x 2 — &= &) Slope Arrow g N :
Activate I$ 03 = 2 e Set Sho
Ey - L ) ] = | fty] Span Direction & > A Iy s -
sard Geometry Controls Modify Mode Draw We
|Lock

. X [7] site Proposed X % East

Properties X

Floors

Constraints
Level

Floor
5 = Floor-Grnd-
Bearing_655cr-90Ins-125Conc-505Bld-150Hcore

v 8 Edit Type

|Pfoposed Slab Level

2 A

e Height Offset From Level 0.0
Room Bounding ]
K
\
Structural A
Structural

Rebar Cover - Top Face
Rebar Cover - Bottom Face
Rebar Cover - Other Faces

Rebar Cover 1 <25 mm>
Rebar Cover 1 <25 mm=>
Rebar Cover 1 <25 mm>

S - _/_ ﬁ_ - _\: d&/j ! Dimensions
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5 & Image

Comments

Mark

NB. Revit will report that the slab and toposolid overlap. To ensure clean section display and accurate
reporting, the slab will need to be cut from or joined with the toposolid. If using the Join tool, select the
toposolid FIRST, then the slab to ensure accurate reporting of cut and fill volumes.

Warning n

Highlighted toposolid and floor overlap. *

Should there be a need to fill ground to accommodate a slab and other features model a Massing Solid
Form. Adjust to suit. This can also be joined to the toposolid which will adjust the cut and fill amounts
accordingly.
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Fig 5. Use Mass elements or modify the proposed toposolid to show the amount to fill.

To see the existing and proposed toposolids, duplicate the view and name them to Existing and Proposed
Site, or similar. Ensure that the Views properties are set as follows:

For Existing Site

e Phase: Existing
e Phase Filter: Show New

For Proposed Site

e Phase: New Construction (or similar)
¢ Phase: Show Complete

Phasing 2
Phase Filter [Show Complete
Phase New Construction

L)

Lining the two plans alongside should show how the grading will affect the proposed site plan.
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Existing Proposed

Fig 6. The Original Site plan, along with the original CAD survey and the proposed graded site with modified contours.

The change in volume can be seen in the Toposolid schedule with a negative total of cut/fill indicating the
amount of material to be removed or distributed elsewhere on site. Using filters can change values that are

displayed and totalled.

<Toposolid Schedule=
A | B | C [ D
Namea Phase Created Mat cutfill Volume
Existing Survey Exasting 0.00 m# 44959191 m*
Provosed Sits—THiew Consiraciion 10T 0dm— TABTOAEE W
Grand total: 2 -797.04 m"*
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