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Here's What We'll Cover Today

Overview _
Understanding

5D and 5D Experience 5D
construction

- Overview 5D - How does it work? - Examples - How to plan and
- Why is 5D so - What techniques? - Design -> 5D -> Field  implement?

Important now? - QA




Is 5D BIM Simply the Cost of a Construction?

> $ 9384 332.78

/

Black-box...




You Have The Opportunity of a Lifetime!

Overview of productivity improvement over time — Manufacturing

Productivity (value added per worker), real, $ 2005 — Conslruction

$ thousand per worker
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Source: Expert interviews; IHS Global Insight (Belgium, France, Germany, ltaly, Spain,
United Kingdom, United States); World Input-Output Database

McKinsey&Company



How to Increase Profits?

Talking
12%
Production
31%
Preparing
23%
Waiting
Transport . 13%
139% Walking

8%

Effort/Effect

@ Ability to make changes

@Cost of making changes
@Traditional cost decisions

Preferred cost decisions

Project progress



Does Your Valuable Information Stay at the Office?

Loss of information
from office to
construction site

Degign _and Restarting from 2D... N
estimating
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5D Estimating Connects Design to Construction —

Budgeting

Cost simulation
Risk management
Quality Assurance
Documentation
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Data and Workflows

5D Estimating,
Cost and Assemble information

e Tasks and durations

* Labour specializations
* Production Materials
* Production Equipment
* Production Quantities
* Assembly descriptions
* Risk factors

* Cost

Construction

Bidding

Planning
Purchasing
Subcontracting
Cost Management
Quality Control
Project Close Out




Estimators Have the Knowledge!

Earth work

Profit Labor
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Case Study — Aarsleff

ﬁ Leading GC
g

Employees
6,500

Revenue
USD 1.8BN

<
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Higher profits than competitors in the market

Estimators and project managers working together
on estimates

Information from the estimate used in production — and
feedback provided for future projects

“Whether you're a small construction
company with a few employees or you're a
large and growing business like Per Aarslefft,
Sigma is the ideal construction project
estimation software.”

Jesper Jacobsen
CEO, Aarsleff



How does 5D work?



What i1s 3D?

Height
20 ft

Type
Concrete
WEN

Location
Level 5




Estimator Power Tool: 5D Assemblies

. Assembly: A recipe on how to construct a
building element, including work

operations, labor types, materials,

. equipment, ...
Insulation quip




Appetizer...

Quantity Recipe Awesome
results

Ingredients

11/2 cups all-purpose flour 11/4 cups milk

Q Q QQ Q 3 1/2 teaspoons baking powder legg
Q Q ;\g( ): qg 1 teaspoon salt 3 tablespoons butter, melted
%Q ; 2RR(2[Q m 1 tablespoon white sugar Add all ingredients to list

yefe
;‘{8 Directions

Prep ook Ready In
2 M 15 m 20 m

In a large bowl, sift together the flour, baking powder, salt and sugar. Make a well in the centel
and pourin the milk, egg and melted butter; mix until smooth.

Heat a lightly oiled griddle or frying pan over medium high heat. Pour or scoop the batter
onto the griddle, using approximately 1/4 cup for each pancake. Brown on both sides and
serve hot.



Common Assembly / Recipe Structure

—

Uniformat

Masterformat ——J

...all other classifications
may be applied

.

r—’

Assembly (recipe)

—7

Activity

Labor operation
mm Equipment

Material

Material

Activity

Labor operation

Labor operation

Equipment

Material



Enhanced 5D Assembly Content

Dependency

Assembly (recipe)

— s Checklist

Labor operation Check item #1
Equipment Check item #2
M Check item #3
Material

- CO2 footprint cost

Activity #2

Labor operation Link to supplier
Labor operation

Equipment

Material



Example: Budget for Cost Management During Construction

Concrete Substructure and Frame

Cost Management



Example: In the Field Construction and Assembly
Information

SIGMA BIM360 5D Insight

ESTIMATES

S

@ Project information ] 3D-5D View

French balcony double door

Double Leaf Terrace door A unique design manufactured with aluminium
profiles and high density, slow Read more

. ' . r-J)
eat !
Text Quantity  Units Cost
v Paints & coatings, vamish 1 coat + 70 SF. 7092 L
— sealer, on wood trim, brush, incl. no
sanding
Materials: Paints & coatings, vamish 1 70 SF. 5.39
Coat + sealer, on wood trim, brush,
incl. no sanding
Labor: Painters, Ordinary 14 Hours 6553
P Intenor wood door frames, pine, 11/16° 18 LF. 15150
X 5-3/16" deep
® Moldings, window & door, double width, 1 Opng. 7295

1 head & 2 sides, 3-1/2° wide

® Door hardware, hinges, full mortise, 15 Pr. 6518
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Example: Dependencies from the Estimate to Planning

Task
ﬂ ‘Mr

19 July 2019
Task Name 0oe 09 12 15 18 21 (24 27 30 03 06 | O9 12 15 18 | 21 | 24 27

AdAAAI3raaarsaan

4 ahc |

4 Exterior wall, precast concrete, flat, 4" thick, 6' x 18°, smooth gray |

Precast wall panel, smooth, gray, uninsulated, low rise, 8" x 8" x
Brick walls, face brick, red, running bond, 6.75/5F, 4" thick, incl
Partition, galvanized LB studs, 16 ga x 6" W studs 16" OC x 10" H,
Weather barriers, building paper, spun bonded polyethylene i
Pre-formed joint seals, backer rod, polyethylene, 1/4" dia
Blanket insulation, for walls or ceilings, foil faced fiberglass, 6"
Sheathing, plywood on walls, CDX, 1/2" thick

Lintel angle, structural, unpainted, under 300 Ib., shop fabricate
Joint sealants, caulking and sealants, butyl based, bulk, 1/4" x 1
Sheet metal flashing, aluminum, flexible, mill finish, .019" thic
Masonry anchors, veneer wall ties, corrugated, galvanized, 22 ¢

Washing brick, smooth brick, acid wash




Example: Check Lists in Assemblies (Prototype)

= CHECKLIST OUTLINE '0' Pass O Fail O NA

Issue Note Photo
© 1 [B20101251000: BRICKWA. 0/0
2 Preparation /8 _ _ )
2.2 In case of clay bricks, bricks should be soaked in water before start of work .
3 Check and control 4 (21
@ rPass () Rl () nNaA
@ & [C30102300100: PAINTING_.  0/0
Issue Note Photo
5  Preparations 0/7
e i 2.3 Check the mix proportion of mortar.
@ rPass () rail () NA
Issue Note Photo

2.4 Lay the first layer of bricks considering the diagonals and dimensions of the room.

@ rPass () rail () NA

Issue Note Photo

2.5 Check the level and right angles at the corner for the first layer. For external walls,
check the plumb from external side of the beam. For internal walls check the plumb
from the beam edge depending on which side the wall 15 flushing the beam.

()opass € rail () na

Issue Note Photo

2.6 Provide door openings at the first level and window openings at sill level as per
working drawings.
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"With Sigma implemented across all countries, our
design and development teams will get a digital
estimation workflow, with everyone having instant
access to updated data” . $1.7Bin revenue

* Design build residential housing developer

« 2000 employees /9 countries

“The production managers will gain a better financial

overview throughout the entire construction process . 300+ Sigma Users
because data can now flow freely between
Sigma and our other systems"

- Patrik Lindvall, Global Head of VDC
at Bonava

«— Read more here



https://sigmaestimates.com/case-stories/bonava/
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Integration chart
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How Does Sigma Create and
Connect 5D Information?
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= Sheet] - Excel

A Look at the Sigma Estimates Application

Production Building Example - Sigma Enterprise [BETA]

Paste

Magnus Therkildsen - Sigrfis

Clipboard
173 Production building
% 1. Construction site

v [Shelbuiding |

r

View Libraries

]

Columns

[ Copy Tree annotation ~

36 Cut

atd Show formulas
~ -

& B E

View

= 2.1. Demolition

| 2.2. Demolition works

= 2.3. Ground works

o | 2.4. Removal of underwood ...

o] 24.1. Cut down woed
A> 242, Cut down stubs

= 24.3. Remove overburden
2.5, Excavation for extensions ..,
= 2.6, Excavation for building
= 2.7 Pavement of site

v

> “u) 2.8. Groundworks, extra foundation

= 2.9.Sewer work
2.10. Establishment, rain water system
2.11, Establishment, drain system
| 2.12. Establishment, waste water system
= 2.13. Concrete works
= 2,14, Ring foundations
w 2,15, Prefab. concrete pillars
= 2.16. Founding of pillars
= 2.17. Flcor construction on ground
= 2.18. Extra ring foundation, fire safe rooms
2.19, Fire prevention walls
= 2.20. Re-establishment of concrete floors
= 2.21. Reinforced concrete beams

3. Brickwork

4. Carpentry
5. Steel constructions

Reports

Data

Tools

&@.; g= New = Heading A Read only - @ [ Validation DD-:, L
3 Delete : Protect X " o _ G 2 ;
:mvtt Disabics > - B e Constants  Attachments %5 Spelfing e b
Component Document Successive Search A
Front page I Content I Summary | Resources | Insight | Key figures © .(’))
g- A. Shell, building
Total Cost: 280,533.96 Hours: 1,935.25 Labor: 72,870.69 Materials: 142,271.11 Equip: 12,783.07 SC: 81,915.52
Pos. No. Text * Operation Unit Quantity Unit Cost  TotalCost  Price reg.
280,533.96
2.1 Demolition
2.2 A1 Demolition works TC Demolition  sum 1 12,400.00 12,400.00 1
2.3 Ground works
24 A2 [Removal of underwood ... TC Ground [ sum 1 2,897.15  2,897.15 1
25 A3 [Excavation for extensions... C Ground ft2 1,034 0.82 852.12 1
| 26 A4 [Excavation for building ¢ Ground sum 1 10,588.87 10,588.87 1
P27 |as  |pavementofsite © Concr 1 3593536 35,935.36 1
2.8 A6 Groundworks, extra foundati... TC Ground ft3 350 0.49 171.19 1
2.9 Sewer work
210 A7 Establishment, rain watersy... C Sewer sum 1 16,398.50 16,398.50 1
2.11 A8  Establishment, drain system C Sewer sum 1 2,620.74 2,620.74 1
212 A9 Establishment, waste water... TC Sewer sum 1 9,269.01 9,269.01 1
213 Concrete works
2.14 A-10 Ring foundations C Concrete sum 1 25,681.13 25,681.13 1
2.15 A-11  Prefab. concrete pillars C Concrete sum 1 13,100.000 13,100.00 1
216 A-12 Founding of pillars C Concrete pes 30 180.70 5,420.96 1
2.17 A-13  Floor construction on ground C Concrete sum 1 130,605.47 130,605.47
2.18 A-14  Extraring foundation, firesa... C Prefab sum 1 1,637.96 1,637.9
2.19 A-16 Fire prevention walls C Prefab sum 1 10,115.98 10,119.9
Hoaged Q = =

Insert Page Layout Formulas Data Review View Developer Help ACROBAT Q Tell |
‘D gé’ ) Calibri AN E== - B WaepTed General I;) %ﬂ !
Paste < B I U- === |e=3= Merge & Center ~ 2,05 5 |50 0 Conditignal Formatas  Cell Insert
- Formatting = Table~ Styles~ M
Clipboard = Font ] Alignment [F} Mumber [F} Styles
A2 & F
A | B | C | o | E | F | & | H | 1 | 1 ¢
1 |Position MNumber Text Note Category Unit Quantity Total Unit Total Cost
262.4.3.1 Truck driver Labor hours 0,000847 27,2869  0,0231 >
27_ 2.4.3.2. Excavator Equipmer hours 0,000857 50,8668 0,0436 >
28 2.4.3.3. Truck Fast m3 pr Subcontra hours 0,000857 54,8335 0,047 ;
2925, A-3 Excavation for extensions ... ft2 7250  0,8241 5974,725
30_ 2.5.1. Excavator Equipmen hours 0,0026 50,8846 0,1323 2
31]25.2. Truck driver Labor hours 0,0026 27,2692  0,0709 '.\
322.5.3. Truck Subcontra hours 0,0077 54,8701  0,4225 ;
33 2.5.4. Worker Labor hours 0,00256 14,5313 0,0372 >
342.5.5. Road roller, small Equipmen hours 0,0026 62 0,612 >
35 |2.6. A-4 Excavation for building sum 1 10588,87 10588,87 >
36 2.6.1. Peel of exist. asphalt surface ft3 12000  0,2185 2622 >
37 |2.6.1.1. Dumper Equipmen hours 0,0016 20 0,032 : :
38 |2.6.1.2. Truck driver Labor hours 0,003 27,2667  0,0818 ‘ -
39_ 2.6.1.3. Excavator Equipmen hours 0,0016 50,875 0,0814
40 2.6.14. Worker Labor hours 0,0016 14,5625  0,0233
41]2.6.2. Excavation for Ground Deck Excavatior ft2 18300  0,2325 425475
4212.6.2.1. Excavator Equipmen hours 0,0015 50,9333 0,0764
43]2.6.2.2. Truck driver Labor hours 0,0015 27,2667  0,0409
4412.6.2.3. Truck Subcontra hours 0,0021 54,8571  0,1152
45/2.6.3. Excavation for continuous footing ft3 1900  0,3268 620,92
46 |2.6.3.1. Trencher Equipmen hours 0,000571 23,2749 0,0133
Production building | (@ [
Ready

Key features

@@-—n—

Cost and risk estimation for
any WBS/CBS and detail

Slice and Dice views,
Analysis and Simulation

Activity,

quantity listing

7]

Reporting,
Documentation, Tender

lict

atr

Rate and Resource

Cost database and lists,
own and commercial

Project and assembly
descriptions

(L

Ease-of-use

Flexible and configurable
Open + apl

Native BIM

SNANXNX

Y
/-
2D/3D and non-design

quantities and properties

Validation and QA
estimation and data



What Is Estimating with Sigma ...?

Understanding the project and make decisions on how it is to be built — hereby ensuring

accurate bids and creating valuable data for field execution and design choices

®
 Create transparency and simulate to find an optimal }‘{

solution and accuracy Iin cost and planning

Simulate and decide
how to execute

« Connect and utilize data with 2D and 3D design

* Create and deliver data for planning and field
execution — 5D data

* Build up and share cost and assemble knowledge
from historical projects

2D and 3D design

« Extend functionality and connect to relevant
workflows with the an open API

Cost and assemble database Connect and configure

Bid and Field execution (5D)



Sigma Estimates - Autodesk BIM 360
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* Model quantity takeoff

Cost Management  sume

» (Cloud storage and sharing

SIGMA -

ESTIMATES * Cost Management

» Construction Insight

B AUTODESK BIM 360


https://youtu.be/CBv5hhWKiw0




Invest Wisely When Moving Forward

\
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NOW NEXT NEW



The Path to 5D Estimating
Where Are You?

Integrated
Planning
: -
Data to Field

-
Connect 2D/3D

-
Replace Excel



Get Started Now

Stop by to see us
- Booth # P18 In The Village

EEEEEEEEE

Connect Cost Data

To Design for Smart Field

aaaaaaaaa

Execution and Management | earn more

www.SigmaEstimates.com/5D

Connect to 5D Estimating with Sigma

- Free Trial

Sigma keeps you truly connected by giving you access to 5D .

Estimating information, linked to the model, that allows you

to pass project information between the (2D) digital - B O O k F r e e ‘ O n S u I t at I O n
planning, 3D Modeling and 4D cost and scheduling of the

overall construction process. Sigma solved this challenging

process of nonlinear components in the Construction Hello, how may I help you?

ecosystem and associated phases by developing the 5D

Estimating Solution, built to destroy the Silo System, so that

you can connect Sigma Estimating to your Project
Management for 5D data. That is a truly connected

EEEEEEEEE

ESTIMATES

$3SIGMA /\ AUTODESK


http://www.sigmaestimates.com/5D
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