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This presentation will focus on practices that we at Clark Builders have used
successfully when taking quantities from structural concrete design models
provided by consultants. By strategically adding custom materials and modifying
specific families, we are able to pull not only material volume but also formwork
contact area off of models. The presentation will highlight some common practices
that can throw off quantities (connections, constraints, joined geometry, and so
on), and | will cover some effective practices while auditing models. Additionally, |
will demonstrate how to break up the model using the Parts tool to divide the
concrete structure into its pour sequences; by adding identifying parameters to that
specific geometry, we can utilize search sets to expedite the setup in Navisworks
project review software for a 4D simulation downstream.

Learning Objectives

At the end of this class, you will be able to:

e Learn how to quickly modify concrete models to represent actual construction in order to
better ensure more accurate information

e Learn how to create and add custom materials into existing families to automate formwork
guantity extraction

e Learn how to break up a concrete model to use in Navisworks software 4D simulations

o Discover how custom parameters in Revit software can be capitalized on by Navisworks
software search sets
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Introduction

From a General Contractors perspective, using concrete design models for quantity
takeoffs can be a frustrating and sometimes futile exercise. Design models are
seldom built to mimic site construction and more often than not, contain very little
relevant embedded information. Moreover, when dealing with typical contractual
processes were faced with limited access to information, or the inability to manage
what is information is in the models. However, with some simple modification and
customization, we can pull valuable information while facilitating downstream
Navisworks 4D utility. This type of workflow is useful when given a structural
concrete model in the tender process of a design bid build (DBB) project. We must
quickly vet information that provides value to our estimating department as well as
our operations department.

This handout will take you through the typical steps we follow in order to: audit the
model to find obvious errors, pull relevant and useful quantity information and
break the model apart for 4D constructability analysis.


http://www.acebim.ca/

Auditing Geometry
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The first thing | do when receiving a consultant concrete model is to examine the
geometry and audit the information. Common modeling errors are not considered
errors at the design stage. In most delivery methods, if the 2D documents produced
are graphically correct, the contract is fulfilled and the integrity of the model is of
little concern. The level of manipulation the model will need to pull accurate
guantity information will vary wildly depending on the consultant team experience,
individual work practices and level of collaboration overall. Although this
presentation will focus specifically on structural concrete, much of the same
auditing fundamentals should be followed if trying to pull quantities from other

disciplines.

Review Warnings

Hopefully your model
will be built better than
the one | used for this
example; nevertheless,
a good place to start is
the review warnings
tool. From there you
can easily delete
duplicated geometry
(figure 1) and locate
any other errors that
will considerably alter
guantities in the
schedules. Keep in
mind that this does not
find everything that
could effect quantity
extraction from the
model, but it is a good
start.

Figurel — Warnings

Review Warnings

Displays a list of messages that you can ignore or resolve.

While you are working on the building model, warning messages
display when issues are detected. Use the Warnings tool to
review a list of these messages, and take appropriate action to
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Column Constraints

The second thing | look at when opening a concrete model, are the columns. As
figure 2 shows, the columns start at the basement level and continue all the way to
the top. When this is the case, | have a pretty good idea that the model is going to
be in rough shape. Thankfully, there are some easy tools and simple steps that we
can take to resolve some of these issues. For this particular problem:

Figure 2 - Incorrect column constraints

Columns that run the full height of
the building show up fine in the 2D
views, but will throw off quantities

1. Select and group all the columns you want to split.

2. Find the group you just created in the Project Browser and save it as a separate
rvt. file

3. Link that rvt. file into your project making sure it’s positioning is origin to origin
(figure 3.)
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Figure 3 - Origin setting

Lookn: | | RTC Pres v € 8 X 5 vews -
-~ o Preview
Name Date modified Type
m column test 3/27/2014 9:07 AM Revit Project
A
My Computer
[
A
My Network...
< 1 »
File name: column test -
Files of type: |RVT Flles (*.rvt) |
Tools hd Positioning: [Aulo - Origin to Origin -
Com ) [

4. Under the collaborate tab, use the Copy/Monitor tool and select the linked file
(figure 4)

Figure 4 - copy/monitor

- EE@'Q'FD' -H”'fl@A G‘QEE ﬁt%" } | Type a keyword or phrase
Active Workset: < ! : m’ g
b & B |
Modify | Worksets Show Restore Copy/ Coordination _ Coordination Reconcile Interference
History Backup Monitor Review Settings Hosting Check

Coranat |

Copies selected elements from a linked project to the host
project, and monitors changes to these elements.

Select | Worksets Synchronize «

Use Current Project

@%Ieﬂ Link

Select Link

A Press F1 for more help

5. Select options, then under the columns tab and check the “Split columns by
Levels” box, making sure that your “New type” matches your “Original type’
(figure 5)



Mining Concrete: How to Modify a Concrete Model
for Estimation and 4D Simulation

6. Be sure to select the “multiple” box before using the copy function (figure 6).

1 - 1 H “ . ”
Figure 5 - Column settings Figure 6 — “multiple” check box
rCopnyonitorOptions Iﬁ1 w 2HL-G-0 - =- ‘}\ A G- B @‘ % i 'I
Architecture  Structure  Systems Insert Annotate  Analyze  Massing
Levels | Grids | Columns | walls | Floors| 3 O3 g
h L5 B G v X
Categories and Types to copy: Modify = Options | Copy | Monitor Coordination Batch | Finish Cancel
| Qriginal tvpe I Settings  Copy
= Structural Columns Select | Tools | Capy/Monitor [
= M_Concrete-Rectangular-Col
500x500 _Concrete-Rectangular-Column Copy/Monitor I MultipleIFinish
500x500
500x650 M_Concrete-Rectangular-Column
500650
650x650 M_Concrete-Rectangular-Colu

e rrArTA

7. Select all the columns and select finish
on the options bar by the multiple
checkbox, and finish again on the
copy/monitor command.

8. Delete the group and unload the linked

file.

Additional Copy Parameters:

Parameter Value B .

Spiit Columns by Levels NOTE: You will have to adjust the column
offsets, but this saves a ton of time on
large projects.

0K H Cancel H Help

Separating Geometry

Once the concrete columns have been separated by floor, the constraints and
geometry must be addressed. | will return to the geometry problems later on,
because at this point | divide up the model into specific families and start adding
color to the different categories for two reasons: first it helps to spot discrepancies
in the materials, and second it’s easier to move geometry around into the proper
categories. The simplest way to do this is through a material takeoff schedule. |
start with a multi category material takeoff to get a quick breakdown of the families,
geometry and materials I'm dealing with. Figure 7 has the schedule parameters |
typically use. I'll sort by Family and Type and then by Material: Name. From here
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you can assign materials to any geometry with missing or incorrect information
such as “default wall”.

For this exercise, | want to quantify concrete volume and formwork contact
area of: strip footings, pad/raft footings, core walls, one sided foundation

walls, columns, slab on grade, suspended slabs, ramp walls and ramp soffit
area.

Figure 7 - multi category material takeoff schedule

& 3D View: (3D} - RTC (=) [t | &) Schedule: FULL BUILDING CONCRETE - RTC =R
i’ <FULL BUILDING CONCRETE>
[ 8 ] 3 [ [ E
Famly and Tupe Count Matenal Area | Matenal Volyme Matenal Hame
Basic Wall 200mm CONCRETEWALL 18 1022w’ 20386m’ C
Basic Wall 300mm CONCRETE WALL 7460 7268 12180 36 m*
Basic Wall: 400mm CONCRETE WALL 3 AN m? (124547 m*
‘ s Wall 500 CONCRETE WAL i 706+ o 1581 63 o
\ﬁ Concrete-Rectangular-Columa1 CCO1 - 600x1000 658 8593 m* 11446 68 " Concrete - Castn-Place Concrele
h Flaor: 125mm SLAB ON GRADE 1 7540 m* 253 m" in-Place Concrete
\ Flaor: 300mm CONCRETE SLAB ht] 65643 119693 00 m* st-in-Place Concrete
‘\ Flaor: 300mm CONCRETE SLAB RAMP 3 969 m* 129058 m*
\‘ Floor: 450mm CONC SLAB 1 4285 m* 11528 32 m"
h 1200mm RAFT FOOTING 1 388 m* 465 25 m*
‘a M _Concrete-Rectangular Beam: 300 x 500 DP BEAM 4 1977 m*
™ ang 400 x 500 DP_BEAM 1 1322 m"
o — -
Vteri Takeof Propspies 3 % %
| | Fields | Filter | Sorting/Grouping | Formatting | Appearance |
|
Awailable fields: Scheduled fields (in order):
A - [ Add —> ]
Assembly Code i Count
Assembly Description Material: Area
¥ P [ <-- Remove ] .
In Category 3 Material: Volume
Comments Material: Name
Cost
TR Descriition
Keynote
Level [ Add Parameter... ]
Longitudinal Reinforcing
Manufacturer | Calculated value... |
Mark
Material: As Paint el
AA—dmmim e T e e -
Edit... Delete Edit... Delete
Select available fields from:
| Multiple Categories - Move Up Mave Dawn
[]include elements in linked files
0K l [ Cancel l l Help l
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Depending on how the structural consultant named the different types of families
they used, to get accurate numbers you will probably have to add or modify
information in order to distinguish between similar geometry. For example, in this
model they used the same family: Basic Wall: 300mm CONCRETE WALL, for both
core walls and foundation walls. Our estimators need to differentiate between the
two, but Revit can’t tell the difference. To separate the different geometry into the
categories we’re looking for, | add an identifier parameter called Construction into
the project parameters. At the same time I'll add two more custom parameters:
color code, to assist downstream users with visual identification, and 4D location,
to utilize search sets later on in Navisworks Manage. All three are instance, text
parameters and | group them under Identity data, Figure 8.

Figure 8 — custom project parameters

Properties x
Parameter Properties I
] ‘ Basic Wall |
Parameter Type Categories 300mm CONCRETE WALL
3) Project parameter Filter list: ~ <show all>
1 Walls (460) ~ | £ Edit Type
Project Parameters i i_ﬁ onstraints g
Shared parameter tructural %
[l Parameters available to elements in this project: Structural
Il Enable Analytical Model
[ Structural Usage Bearing
[ Add... Rebar Cover - Exterior Face | Exterior - 10M to 16M <4..
[ Colour CGFIE Rebar Cover - Interior Face Interior (slabs, walls, joist...
\| Parameter Data Construction Rebar Cover - Other Faces
§  Mame: Dimensions #
L] |4D location Length
N Area
Discipline: T
Eamian - dentity Data 3
[ Type of Parameter: Comments
L Text - Mark
[ Colour code GREEN
(G IR (R Construction CORE WALLS
Identity Data hd 4D location
— o
Add to all elements in the selected categ Phase Created New Construction
Phase Demolished None
l OK l l Cancel l l Help

The next steps require some manual manipulation of the model, but most structural
elements can be categorized fairly quickly. By isolating the family and type through
the material takeoff schedule, one can quickly apply an identifier into the
Construction Field we added. Once isolated, | simply override the graphics in a
specific 3D view to suit and enter the information into the color code field. | color
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the geometry at the same time I’m sorting the categories. This just provides a quick
visual reference for me as well as the estimators, figure 9.

NOTE: Once you start adding identifiers to the geometry, you must add the fields in
the material takeoff to include that parameter or it will not show up on your
schedule.

Figure 9 — Filtered categories

(£ Schedule: CORE WALLS - RTC =N ol =™
<CORE WALLS>
A B ﬂ C D E
Family and Type Caonstruction | Material: Volume Material: Name Colour code
Basic Wall: 300mm CONCRETE WALL {CORE WALLS *iP180.36 m® i Concrete - Cast-in-Place Concrete { GREEN |
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After | have gone through the model and separated the specific elements into the
construction categories asked for by estimating, the geometry problems that will
skew quantities have to be fixed.

Figure 10 — Slab edge

NOTE: One thing to remember is that Revit
does not schedule slab edge quantities in a
material takeoff schedule. This is a limitation
that | have been told by Autodesk may be
fixed in a later release. Nevertheless, it will
yield volumes in a standard schedule.

[£) Schedule: Slab Edge Schedule - RTC [ ]
<Slab Edge Schedule>
A \ B [ C [ D | E
Type Volume Material Length | Profile
Slab Edge 16.80 m® Concrete, Cast-in-Place gray 39730 M Slab Edge-beam 660 x 60C
Slab Edge 11.02 m® Concrete, Cast-in-Place gray 27833 M Slab Edge-beam 660 x 60C
Slab Edge 21.3T m* Concrete, Cast-in-Place gray 54267 M Slab Edge-beam 660 x 60C
Slab Edae 13.00 m* Concrete, Cast-in-Place gray 33117 M Slab Edge-beam 660 x 60C

Fixing Geometry

Even though we have split the columns by floor, we have to fix the column
constraints to ensure the quantities are correct. As evident in Figure 11, the
columns are not constrained to the bottom of the beams as they will be built; they
run through the beam to the underside of the floor. Additionally, the beams are not
joined with the slab. Both these conditions will throw of your quantities.

10
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Figure 11 — column and beam geometry

Beams not joined with slab

underside of slab

Architecture  Structure  Systems Insert  Annotal
N 5@ E cope - [0 §)
S = &

Modify M Cut = (0
S| - v (S]] i &

Select ~ | Properties | Clipboard

Join Geometry

! m 3D View: {3D} - RTC ( “ Unjoin Geometry
( o) Switch Join Order

The beam and slab can be fixed quite easily with the Join Geometry command;
however, it is important to note, while the Beam area and volume will adjust
accordingly when joined with the slab, the area of the slab will be unaffected in the
schedule. To get accurate slab soffit area requires the beams to be joined to the
slab in a way that takes away from the slab, not the beam. Unfortunately, this does
result in a little extra form contact area for the beams. This is covered in the
formwork contact area section.

Fixing the column to beam connections is not as straight forward. Revit joins the
column to the beam of the same material by default. The Unjoin Geometry
command does not work in this instance and, if the column runs right through the

beam, if you try to Attach Top/Base to the beam, you will receive an error as seen
in figure 12.

»

Autodesk Revit 2014 »

Error - cannot be ignored

The column and target are joined, remove that join before attaching them. -

Figure 12 — column

attachment error Show More Info

11
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If this happens, you must reset the top constraints of the column to be below the
beam, making sure their not touching, and then Attach Top/Base to the beam.

In the situation shown below in figure 13, the column is constrained to the floor
levels and runs through an intermittent beam. You can split the columns in a
section view, or you can model additional ones. However, in order to split columns
they must be changed to a slanted style (don’t ask me why, please direct questions
to Autodesk...), so here, | will show the latter solution.

Figure 13 — column and beam geometry

Here, a single beam runs directly
through the concrete beams.

Set the top constraint lower than the
beam bottom elevation as previously
mentioned. Next Attach Top of the
column to the beam.

Modify | Structural Columns o

3 6 [
‘:I} g L] P
Edit | Highlight | Attach | Detach

Family | Analytical | Top/Base |Top/Base
Mode | Analytical |  Modify Column

12
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Copy the required columns and paste
“aligned to same place”. From here, you
have to reset the bottom offset of the
copied columns to match the top of the
beam.

Revit joins the same materials automatically, but sometimes certain geometry takes
priority over others, when it really shouldn’t. For example, the bottom slab on grade
is poured after the columns sitting on the pad footings. However, once the floor is
modeled it cuts through the columns even though it should be reversed, see figure
14. New in Revit 2014 is the Switch Join Order tool. To do multiple objects,
select the Multiple Switch checkbox in the options bar, select the slab and then

every column that needs to be reversed.

Figure 14 — Join Order

= -7 0A @

Architecture  Structure  Systems Insert  Anno

b B¢ Ko
Modify Paste & [ soin]] L’é X

Select = | Properties . Clipboard GI

E Multiple Switch I

E: 3D View: {3D) - RTC ( “ Unjoin Geometry
CCJ

Temporary Hide/lsolate -

13



Mining Concrete: How to Modify a Concrete Model
for Estimation and 4D Simulation

Wall Constraints

Next | examine the wall constraints. This can be an easy fix if the wall were
modeled properly i.e. separated and constrained at each floor level and were just
not offset or attached right. It is as simple as finding out how thick the suspended
slab is and using that distance as your top offset in the properties window, or using
the attach top/bottom tool, as shown previously in figure 13.

However, in the model I’'m using in my example, the walls were modeled the same
way as the columns extending from foundation to main floor. There are a few ways
to fix this condition depending on your model. You could easily reset the
constraints to attach to the floor above, then copy paste to selected levels. This
works fine if there are no door openings or if there is nothing else attached to the
wall. If you don’t want to lose the openings, you need to split the wall. Go to a plan
view of the wall and cut a section through it. Use the split tool to divide the wall at
the desired levels. Next, attach the top of the walls to the proper slabs, figure 15.

Figure 15 — wall constraints

Properties X

Basic Wall
300mm CONCRETE WALL

Walls (1) ~ | &3 Edit Type

Constraints ®

Top offset or attaching
wall can easily fix
inaccurate wall constraints

Core Face: Exterior
e Constraint FOUNDATION PLAN

Base Dféget 0.0
Base is AttN

Base Extension Di ce 0.0

"\ Up to level: PARKADE LE..
3500.0

3000

Location Line

Top Constraint

Unconnected Height
Top Offset

Top is Attached/
Top Exw stance 0.0

Bounding
Related to Mass

NOTE: The full height wall
geometry itself will not
throw off your quantities
— #| substantially, but it will not
Structurl work properly in your 4D
after exported to

Enable Analytical Model
Bearing

Structural Usage

Rebar Cover - Exterior Face

Exterior - 10M to 16M <4...

Rebar Cover - Interior Face

Interior (slabs, walls, joist...

Rebar Cover - Other Faces

Interior (slabs, walls, joist...

Dimensions

Navisworks
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Figure 16 — Split walls

| Modify | Walls )~
L=
L] 4

t Attach Detach
il Top/Base Top/Base

il Modify Wall |

Form contact area

Revit does not have the ability to directly schedule form contact area; however, if
we add some supplemental information into the families themselves, we can isolate
that information in a schedule. Once the geometry is fixed in the model, you can
easily pull accurate information from it.

Beams

By default, Revit will calculate the full surface area of all 6 sides of the beams in a
material takeoff schedule. Obviously, there is no formwork needed for the top of
the beam because it is poured as part of the slab. We are only after the soffit area
of the slab and the sides and soffit of the beams. The slab itself will yield the one
sided area like a wall by default because it is a system family; however, the area is
correct only if we join the beams to the slab... creatively.

15
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To start, open the beam family to edit as shown in figure 17.

Figure 17 — Beam family : - -
Autodesk Point Layout = Moadify | Structural Framing o

B B P

Edit | Highlight Edit Pick
/\ Family | Analytical | Work Plane MNew
7 \“\ Iﬂode\LAnaly'tical | Work Plane | Placement | Reinforcement

Next, we need to add the material that will represent the formwork we need to
guantify. In the material browser, either duplicate an exiting material and rename,
or create a new material called “Beam Formwork” and change the graphics to
something unique to your project to visually identify as shown in figure 18. NOTE:
You will have to reset the graphic overrides in your 3D view if you want to see the
formwork material.

Figure 18— custom material in beam family

Material Browser - Beam Formwork LD o]
Search Q]| [1dentity [ Graphics| Appearance
Project Materials: All ¥ B i=- ¥ Shading
Name = Use Render Appearance
Analytical Wall Surface N Color |RGB 2352550
Transparen 0
Beam Formwork ‘ L 4
¥ Surface Pattern
i Concrete - Cast-in-Place Concrete Pattern Crosshaich
#A v AEC Materials ~ Oi=- Alignment
+ Home Name =
¥ Favorites | ~ Cut pattem
»E0 Autodesk Mater.. & - e Pattern <none>
[ AEC Materials
T Concrete .
Wood Shake
T Fabric ood=hal
liconia . Wood Planks
& Gas
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Paint the surfaces of the beam you want to calculate with the new material “beam
formwork” making sure not to paint the top of the beam. Load the beam family back
into your project and “overwrite existing version and parameter values”. Keep in
mind this is not a once size fits all solution and many concrete designs might need
a more thorough evaluation, or more than one beam type with different sides
painted.

Figure 19 — painting formwork

Material Browser - Beam Formwork ==

| search q|

Project aterias Al - = Do not paint the top surface!

Ana..or  Ana.ab Anal.all |Bea..ork | Con.in-

Beam Formwork

Family Already Exists @

|| You are trying to load the family

Def...ht Def..oof Def..all Glass Ph..mo

Pha...ist Ph..mp Poche Stru...ial

M_Concrete-Rectangular Beam, which already exists in
this project. What do you want to do?

0
Bt
i,
]
SRl
]
[RERIEY
B ; ;
ke 2 Overwrite the existing version and its parameter
RO
IS values
Gy
.‘A‘g‘gg::

B2
&
fae

2 Overwrite the existing version

Cancel

Click here to learn more

Once you load the beam family back into your project, open the concrete material
takeoff we completed earlier, you will now see the “Beam formwork” material
guantified as well. It is critical to join the beams geometry with the floor slab as to
not duplicate soffit areas. By default, Revit's join order takes away from the beam,
not the slab. In order to get accurate soffit form area, the order must be reversed.
In the design stage this is not usual practice because of how the graphics show up
in a plan view, shown in figure 20, but in order to get accurate soffit quantities of
the suspended slab, this is the easiest way to subtract the beam soffit area from
the slab. Regardless, at his point we care about information, not graphics.

17
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Figure 20 — plan view beam graphics

|

ﬁ?} Beam projection through slab, !

| should be monolithic. |

Il W R gj| |
I I A W O

-

| | |

| | |
e e

| |

Columns and Pad footings

The process is exactly the same for columns and pad footings; edit the family, add
a custom material to represent formwork, paint the required sides and reload the
family.

Strip Footings

The strip footing is a system family, but Revit quantifies the area of all 6 sides. To
calculate your formwork they all must be painted manually within the project
environment or, a calculated value within the schedule will yield almost the same
value. Follow the same steps as before and create a material called “strip footing
formwork” in the project itself and paint the required sides. Conversely, figure 21

18
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shows two different material takeoff schedules, one using a painted surface the
other using a calculated value. They are virtually identical.

Figure 21 — strip footing formwork comparison

@ Schedule: Strip footing_paint - RTC

E=REo ™

<Strip footing_paint=
A B C D E

Construction Type Material: Name Material: Area Material: As Paint
STRIP FOOTING SF1-1250 x 900 DP. Strip Footing Form contact area 935 m? Yes
STRIP FOOTING SF1-1250 x 900 DP. Strip Footing Form contact area 13617 m? Yes
STRIP FOOTING SF1-1250 x 900 DP. Strip Footing Form contact area 138,37 m? Yes
STRIP FOOTING SF1-1250 x 900 DP. Strip Footing Form contact area 173.01 m? Yes
STRIP FOOTING SF1 - 1250 x 900 DP. Strip Footing Form contact area i man Yes

@ Schedule: Strip footing_calc value - RTC

BNl

<Strip footing_calc value>
A | B | [= | D | E F
Construction Type Material: Name : Foundation Thickness | Length _.Strip footing formwork area

STRIP FOOTING SF1-1250 x 900 DP. Concrete - Cast-in-Place Concrete - 35 MPa 300 48 8.69

STRIP FOOTING SF1-1250 % 900 DP. Concrete - Cast-in-Place Concrete - 35 MPa 900 _ 714436 133.99
STRIP FOOTING SF1-1250 % 900 DP. Concrete - Cast-in-Place Concrete - 35 MPa 900 _~TI850 140.13
STRIP FOOTING SF1-1250 % 900 DP. Concrete - Cast-in-Place Concrete - 35 MPa 900 .~ 96636 173.95
STRIP FOOTING SF1 - 1250 % 900 DP. Concrete - Cast-in-Place Concrete - 35 MPa 99750 12955

l 636.30 I

Calculated Value ﬁ

- o — _d— i

Name: P

Formula Percentage
SELIT common v 2 * (Length / 1 m2 * Foundation Thickness)
Type: Number -
Formula: 2 * (Length / 1 m2 * Foundatio E]
[ 0K ] l Cancel J Help
Core walls

Because we’ve already added the Construction parameter as an identifier to
specific geometry, isolating the core wall information is as simple as filtering for

19
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that parameter in a wall material takeoff schedule, see figure 22, and the form

contact area is a simple calculated value.

Figure 22 — wall material takeoff schedule

(£ Schedule: CORE WALL VOLUME AND FORMED AREA - RTC = EaE =™
<CORE WALL VOLUME AND FORMED AREA>
A B C D E
Tvpe Construction Volume Formed Surface Area Colour code
300mm CONCRETE WALL i CORE WALLS i2180.36 m®* {14536 m? | GREEN |
/ 2180.36 m® 14536 m*
Schedule Properties / &l Calculated Value ﬁ
|ds | Filt
|F|e ] | ilter ‘Somnngroupmg ,ﬁrmamng IAppearance‘ o = STy
Eilter by: |Consrruct|on - | ‘equals - |
CORE WALLS - Formula Percentage
giscip“ne; Common 2
Type: Area -
Formula: I(Area [1)=2 I I_I
0K l | Cancel | Help
. =]

One sided foundation walls

Finally... a schedule that needs no modification to yield proper formwork area! As
long as we’ve fixed the geometry, a wall system family automatically schedules one
sided area. All you have to do is duplicate the previous core wall material takeoff
schedule, change the filter to ONE SIDED FOUNDATION and replace the
calculated value with the default “Area” field

Slab on grade

This one is a no brainer. There is no formwork and as long as the geometry was
joined properly with the columns running down to the pad footings, the volume will

be accurate.
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Suspended slabs

Again this one is pretty simple because the Revit default is one sided area. As long
as the beams were joined as previously discussed on page 15 the schedule will
yield proper soffit form area as just “Area”.

Ramp walls

Ramp walls should be just walls with a RAMP construction identifier. Duplicate the
Core wall Schedule and change the filter. Done.

Ramps

Unless you’re unlucky, the structural consultant should have modeled all ramps as
floors and used the “modify sub elements” tool for slopes. If this is the case, you're
golden: Duplicate a floor schedule and change the Construction filter to RAMP.

Unfortunately, Revit does not calculate system family ramp materials in schedules
or material takeoff schedules. | have not found a workable solution to finding a
ramp area, not even the paint on the ramp will show up in a schedule. If anybody
has solved this please let me know....

4D scheduling

Once we have quantified the concrete of the model, we like to complete a 4D to
visualize how the building will be constructed. This helps our field crew plan site
logistics as well as assists our trades in planning the resources they will need.
Unfortunately were not done modifying the geometry yet because after sitting down
with the project team to come up with a logical sequence, we need to break up the
model further into its individual pours.

Parts

The easiest way to break apart concrete for a 4D is using the parts tool. Select
the slab you want to divide and select parts under the create panel on the modify
tab, see figure 23. Be sure to set the work plane to the floor you are working on.
Next select the part you just created and pick the divide parts tool. This will open a
sketch window where you will be able to either select the intersecting reference
planes or grids you wish to divide the slab at or, sketch in the lines where it will be
divided (figure 24).
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Figure 23 — parts tool
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Typically the slab pours will be off the grid lines, so we will Edit Sketch where we
want to divide the slab because it is faster than adding the reference planes first.

Unlike sketching for other Revit applications i.e. floor, roof, when dividing a part,
you do not need to have the lines in closed loops. As shown in figure 25, the lines
must be connected within the sketch area, and run outside the sketch boundary.

Figure 25 — sketch option

Sketch
boundary

Lines connected
within sketch
area

Once you have the proper pours isolated, finish the sketch and finish the division.
If the slab division is typical for every floor, you can easily copy paste the sketch
lines from floor to floor once within the sketch window. If the walls of your building
need to be divided, you can use the split tool in any plan, section or 3D view. The
columns have already been separated by level, the beams should be poured as is
and you will notice the strip footing splits with the wall it is hosted to; although, the
full strip footing will most likely be poured first.
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Search sets

The original slab will still visible in the 3D view as well as in all plan views by
default. You will need to turn off floors in the visibility graphics before you export to
Navisworks from a 3D view, but before we export, we will add an identifier to the
geometry to simplify the process of isolating elements for selection sets. This is
where the 4D project parameter we added earlier comes in to play, see figure 26. |
like to use a section box in a 3D view to isolate floors as | move up the building. |

hide the elements after I've applied the identifier so as to not accidently pick

unwanted geometry.

Figure 26 — 4D location parameter
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This is a tedious job, but once you have added identifying 4D location parameters

to all the geometry, open up a full 3D view, and export the project out as a NWC.
file.

NOTE: You will want to check the Navisworks settings, shown in figure 27, and
make sure “convert construction parts” is checked before you export the file.

Figure 27 — Navisworks settings

M Navisworks Options Editor - Revit ﬁ
l Export scene as... _—
H#-General Convert construction parts
Savein: | RTCPres ~ O || @ interrace Convert elementlds | |
- Model
B Name . Convert element parameters
- ™
> ERTC—A'D Convert element properties
Recent Places
Convert linked files
! Convertroom as attribute [ |
Desktop ConvertURLs ||
I * Divide File into Levels
Computer /

Exportroom geometry ||
Try and find missing materials [ |

| . A
/

File name: RTC 4D
Save asiype: [Navwsworks (*-nwe) /
/
I Navisworks settings... I

Cosimmn ] |
| (Boo] Cinpor) 5] ((Gome ) (b

Navisworks TimeLiner

If you are importing an existing Microsoft Project schedule to populate your task
list, you can use the 4D location parameter as a search set to help isolate
geometry. Most likely, there will be no way to reconcile the task names and
geometry from the model because they will be defined separately from the Project

Managers schedule as well as interspersed with other tasks other than concrete,
see figure 28.
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For a 4D limited to concrete, you will most likely manually create your task list;
regardless, if you do have a suitable MS Project schedule to work from, you still

need to attach the geometry to the tasks.
Figure 28 — Imported schedule from MS Project
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To achieve this you could manually pick what you need and save selection sets,
but we have gone thorough the trouble of adding identifiers in Revit so we can

utilize the search sets functionality within Navisworks, figure 29.

Figure 29 — search set tool
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To double check the right elements have been selected, press the Hide
Unselected button on the visibility window. You will want to save the selection as a
search set, not a selection set, figure 30. For the reason that if, (and when) the PM
changes his mind on sequence, when the geometry is changed within Revit, as
long as the 4D location parameter is filled in properly, it will automatically populate
the sets once refreshed in Navisworks.

Figure 30 — save selection as search set
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Export to Sets

From the “sets” window, you can drag the selection directly into the cell in the
“attached” column of the task you wish to populate or, add them by right clicking
within the cell. Be sure to set the “Task Type” to construct as well.

If you are creating your Navisworks TimeLiner tasks manually, you will want to be
specific and methodical in naming the geometry in Revit because we are going to
utilize the “auto attach using rules” feature in Navisworks to expedite our 4D,
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without using search sets. For this to work, the “4D location” identifier must match
the task name exactly, figure 31.

Figure 31 — Matching parameter fields

Properties = TimeLiner
‘ Tasks ‘ Data Sources | Configure | Simulate |
| Basic Wall -
300mm CONCRETE WALL I'—_]+Add Task g.:. ‘ Q' I%A‘L‘tach - IID__LI ‘ I&jv ‘
Walls (1) ~ | 8 Edit Type
TS ¥ Active Mame Status | Flanned Start
Structural ¥ 7| = New Data Source (Root) = 5/30/2014
Dimensions ¥ v P4_CWALL_PH_C = 5/30/2014
Identity Data & v P4 CWALL PH O == 5/30/2014
Comments :>|: v P WAL PH A == 5/30/2014 |
Mark v P4_\WALL_PH_B = 5/30/2014
Colour code ORANGE v P4_\WALL_PH_C = 5/30/2014
Construction ONE SIDED FOUNDATION v P4_WALL_PH_D = 5/30/2014
4D location P4 WALL PH_A v P4_WALL_PH_F = 5/30/2014
Phasing B v P4_WALL PH_G = 5a0/2014
| s |
Phase Created New Construction v P4_WALL_PH_H = 5/30/2014
Phase Demolished None v PA_WALL PH I 5/30/2014
v P4_WALL_PH_] = 5a0/2014

There are a number of different ways to populate your tasks with the same name
as your 4D location parameter. For example, you can manually enter the tasks or,
create a schedule in Revit and copy paste the fields into Navisworks.

However, without any external add on tools, the fastest way | have found is to:
1. Create a multi-category schedule with only the field being “4D location”.

2. Next, export the schedule out as a “report”. This will create a txt. file that can
be imported into excel.

3. Open excel and import the data “From Text” that you just created.

4. Open a new MS project. Simply copy the column from excel with the 4D
location parameter and “paste special > text data” into the MS Project “Task
name” column, and save. It is probably easier to enter the duration
information within MS Project, but, you could do it Navisworks while you can
visualize the geometry.

Regardless, once in Navisworks TimeLiner, open the “Data Sources” tab and the
MS Project |4as-| file you just created; next, right click on the data source and
“Rebuild Task Hierarchy”. See figure 32.
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Figure 32 — Revit Schedule to TimeLiner Tasks
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Figure 32 continued. — Revit Schedule to TimeLiner Tasks
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Auto Attach Using Rules

for Estimation and 4D Simulation

Click on the “Auto Attach Using Rules” button on the Tasks tab within TimeLiner.
This will open the TimeLiner Rules window. For simplicity, we’re going to edit the

last in the list of the default rules. Click on the last rule
figure 33.
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The 4D location parameter that we entered in Revit automatically attaches itself to
the tasks of the same name. The only drawback is the attached selection reads
“Explicit Selection” in the cell. This just means that there is no selection or search
set defined first. For a quick and dirty 4D, | think we can live with that. If you have
to modify the geometry in Revit, refresh the exported model and rerun the rules to
revise the 4D.

Once the geometry in attached to the schedule you can play with the durations to
nail down your construction logic.

Closing thoughts

This lecture was intended to teach certain workflows and techniques that could be
useful in your workplace. If your project has a BIM component in the contract you
can most likely solve a lot of the geometry problems during the usual collaboration
and coordination stages. In a typical Design-Bid-Build contract you don’t have that
luxury and you must quickly vet information from what you are given. Some
concrete models are far more complicated, requiring multiple custom families and
materials to incorporate every condition. Moreover, | did not include other BIM
estimating tools, such as Innovaya, that will help fill in the information blanks that
the estimators will most likely need i.e. productivity, labor etc. Consider this an
introduction to mining quantity data from BIMs. Hope it helps, and good luck!
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