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Dimensions of BIM

X&Y = 2D

XY &Z = 3D
3D+B+P ~ BIM
BIM + time ~ 4D CAD
BIM + cost ~ 9D CAD

BIM + sustainability = nD CAD

B = behaviour; P = parametric properties

(Source: RICS, 2014. International BIM Implementation Guide)




Six dimensions of BIM

Key:

X, Y, Z: the three spatial dimensions

T: the time dimension, for construction sequencing
C: the cost dimension, quantities and rates

A: associated information, including specification

(Source: RICS, 2014. International BIM Implementation Guide)




The 5th dimension of BIM

BIM 3D = correct model 3D + properties and
parameters of elements

What you see 1s what you build

BIM 4D = BIM 3D + schedule of works,
construction sequencing (virtual mock up)

What you see 1s how you build 1t

BIM 5D = BIM 4D + cost estimation, quantity
take-off (data & process management)

What you see 1s what you calculated




95-D functionality can integrate design, cost, and schedule

in a 3-D output.

Building information modeling (BIM) is a digital representation of the physical and functional
characteristics of a project, forming a reliable basis for decisions during the project’s life cycle.

Information that can be

embedded in 3-D model:

* Geometry

* Spatial data (from
geographic information
systems/lidar)

* Specifications

* Aesthetics (eg, color)

* Thermal properties

* Acoustic properties

(Source: McKinsey & Company)

Elements of a 3-D
model are linked to the

Schedule execution schedule

(4-D)

5-D
BIM

Elements of the 3-D model

are used to develop budget
and linked to cost heads
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Compare , BIM . cogrgination » QUMY | gcations » Schedule » Estimating » Layout )
Drawings Models Takeoff Control

and Modeis - :

X [Cost/Unil + |Markup| =] Cost
Quantity| = Production + |Location| = |Schedule
Rate

(See also: What Is 5D BIM? http://www.vicosoftware.com/what-is-5D-BIM)

(Source: http://www.vicosoftware.com/bim-for-construction-software-products)




The 5th dimension of BIM

5D BIM capabilities

1. Show an owner what happens to the schedule
and budget when a change 1s made on the project

2. Organize your own in-house database with cost
and pricing information, labor productivity rates,
crew composition data, and Sub KPIs

3. Provide cost-loaded schedules for the owner

4. Provide multiple, iterative (evolving) estimates
for the owner which s/he can quickly compare to
the target cost

(Source: What Is 5D BIM? http://www.vicosoftware.com/what-is-5D-BIM)




The 5th dimension of Bl

Benefits of 5D estimating for BIM

Dramatically reduce measurement time

Elimination of errors and improved

| accuracy

Provide consistent and automated ¢

project stakeholders

uantification

Definition of scope and cost 1s transparent to all

Continuous real-time updating of costs with

design, reducing variability 1n cost

Greater accountability in managem

estimates

ent of projects




Management of design, cost and time in building & construction

Colu mn e
FERET Gt Materials
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Design Cost

(Source: Vico Software http://www.vicosoftware.com/)




The 5th dimension of BIM

Integrated 2D-3D-4D-5D BIM workflow

2]
D BIM for visualization

D BIM for clash detection
D BIM for layout

D BIM for quantity takeoff

D BIM for scheduling and production control

D-3.

D change management

U oR W W W W

D BIM for estimating

Construction management reporting

(Source: The 5D BIM Workflow in Vico Office http://www.vicosoftware.com/5D-BIM-Workflow-in-Vico-Office)




The 5th dimension of BIM

Work steps for BIM based time and cost
planning of construction project

1. Virtual design (3D)

2. Publish/Link to 4D/5D BIM software

3. Takeoff manager (for quantity takeoft)

4. Cost planner (for cost estimation)

5. LBS (location breakdown structure) manager

6. Schedule planner (time & cost, cash flow)

7. 4D simulation & visualization (sequential)

(Source: The 5D BIM Workflow in Vico Office http://www.vicosoftware.com/5D-BIM-Workflow-in-Vico-Office)




The 5th dimension of BIM

Cost estimation, analysis and schedule
Automation of measurement & calculation
Element 1dentification & visual cost planning
Quantity take-offs (QTOs)

Level of Detail/Development (LOD): model
progression specification

Inventories
Cost estimation, analysis & control
Schedules (interactive) & scheduling (sequential)




Calculation with BIM

The BIM concept supports a wide range of calculation and

estimating activities:

Quantity take-offs
Door-window schedules

Room inventories

Cost estimations

g@ Door Tag ~

i3 Window Tag

g@ Room Tag -

@ wall Tag (Leads

g@’ Create Tag

25 Renumber Props

Door Schedule «
Window Schedule

Window List

Room Schedule =

Window Name W Multiside Fix 13 W Triple Sash 13 W1 Casement 13
Quantity 1 1 1
From Room Number
Wx H size 1,000x0,951 1,500%1,500 0,900x1,500
Orientation R L L
Window sill height 0,900 0,900 0,900
Window head height 1,851 2,400 2,400
20 Symbol 1,000 1,600 0,900
S -

- ’g‘ AN 8

19 a \
3D Front View { >g D A&

1000 4 -

Foom Schedule
I,

54

e h'g

Space Scheduls - BOMA
1

Space Inventory Schedule

(Source: Graphisoft BIM Curriculum http://www.graphisoft.com/learning/bim-curriculum/)
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Element Identification

Elements of the BIM model need to be identified by a
unique identification number (ID) before the calculation
process runs. Building components will be sorted by
this number.

Types of ID-s:

Internal
ID is automatically assigned by the program

User Defined
Users can create custom ID-s manually

(Source: Graphisoft BIM Curriculum http://www.graphisoft.com/learning/bim-curriculum/)




Quantity take-offs

The basic physical parameters of building components can be

listed automatically from the BIM model:

No. of elements

Size

Volume

Surface

Material

Wall List
Wall Type  [Volume ... [ Thickness [m] [Height[m]]  Area[mZ] Perimeter [m] Lengih on Ref Side [m]
Dock/Mock .. (226 0,353 0,700 23 18 9140
Dlock/Dock .. (227 0,353 1125 1202 12162 0,128
Dlock/Mock .. [1,3 0,33 3800 068 4557 192
Dlock/ock .. [134 0,353 3800 (0% 2.1 1.002
Dlock/Mock .. [1.50 0353 3800 1039 2936 1115
Dlock/Hock .. (330 0,353 3,800 103 6,022 2908
Dlock/Mock .. (6,65 0,303 Jofa 217 13104 6,007
Dock/ock .. [1046  [0.353 39 [a18 30,081 14729
Dock/Mock.. [1436 10,353 3o 1600 A 707 17.000
Dock/cedar ... (008 0200 1125 007 1119 0,339
Dock/cedar .. (015 0200 1200 012 1641 0,620
Dlock/cedar ... [0.20 0.200 1175 1018 2204 0.902
Dlock/cedar .. [0.22 0200 1200 ]018 2204 0,902
brickiblock 2. (0,79 0278 11725 07 0,816 2712
brickblock 2. (1,16 0278 1125 103 8,122 3,893
brick/block 3... [0.2] 0,323 0606 096 3,080 1.990
brickiblock 3. (029 0,353 3100 010 1391 0,445
brickiblock 3... (036 0,353 06825 083 9,432 2363
brick/block 3... (0,36 0,353 08/ 104 0,440 2967
brick/block 3. (0,37 0,353 175 03 2644 0,800
brickblock 3. (0,77 0,353 11725 [068 4562 1978
brick/block 3. (0,86 0,353 3100 1028 2504 0,833
brick/block 3... (0,94 0.3 1175 1083 9,790 2492
brick/block 3... [0.97 0,353 39 (02 2485 0,993

(Source: Graphisoft BIM Curriculum http://www.graphisoft.com/learning/bim-curriculum/)




Accuracy

Automatic quantity take-offs in BIM applications has the
following limitations:

 Elements that are not modelled, will not be listed

« Accuracy of calculations largely depends on the
elaboration of the BIM model (LOD)

 C(Clear intersections of structural elements are
essential for correct results

(Source: Graphisoft BIM Curriculum http://www.graphisoft.com/learning/bim-curriculum/)




Level of Detail/Development (LOD)

The LOD of a BIM model increases as the project proceeds.

Based on a simple design intent model, through to a detailed virtual
construction model, then an operational model.

It is important to define the level of detail that is required at each
stage of development of the project.

LOD is a measure of how seriously you take the information
represented by a BIM element.

LEVEL of DEVELOPMENT
LOD 100 LOD200 LOD300 LOD400 LOD 500

might go:

« LOD 100 = there is a chair . 1 %

« LOD 200 = there is a chair that has - o, >
AR 7 3

nominal space requirement of

LOD levels for a chair

5 O O X 5 0 O Concept (Presentation) Design Development Documentation Construction Facilities Management
DESCRIPTION: DESCRIPTION: DESCRIPTION: DESCRIPTION: DESCRIPTION:
—_ H . H Office Chai Office Chai Office Chair Office Chair Office Chair
e LOD 300 = there is a chair with arm Aurr, Wiheols Arma, Whesls Aere, Wisssls Arme, Wheels Arme, Wheels
700 700 685 685
reStS and Wheels DEPTH: DEPTH: DEPTH: DEPTH: DEPTH:
450 450 430 430
—_ HEIGHT: HEIGHT: HEIGHT: HEIGHT: HEIGHT:
« LOD 400 = manufacturer and model ST, . — e
MANUFACTURER: MANUFACTURER: MANUFACTURER: MANUFACTURER: MANUFACTURER:
n u m be r Herman Miller, Inc. Herman Miller, Inc. Herman Miller, Inc. Herman Miller, Inc Herman Miller, inc
. MODEL: MODEL: MODEL: MODEL: MODEL:
Mirra Mirra Mirra Mirra Mirra
° - LOD; LOD; LOD: : ATE;
LOD 500 = manufacturer and model LoX Lot BURCHAS
number’ SUppller, date pu rChased {Only data in red is useable) practicalBIM.net ® 2013

(Source: Graphisoft BIM Curriculum http://www.graphisoft.com/learning/bim-curriculum/)




Properties

Calculating complex building structures require either very detailed
models or text based descriptions (properties) that are assigned to
the model elements.

Property objects are internal or external information assigned to
the BIM elements. Property objects can contain the following data:

Calculation database descriptions (size, volume, price etc.)

Description of components included in a composite structure
Additional text based descriptions (e.g. Safety instructions)

(Source: Graphisoft BIM Curriculum http://www.graphisoft.com/learning/bim-curriculum/)




Benefits of using Properties

Less physical modeling is required

Additional information can be attched to BIM elements
(e.g. Cost, instructions for construction etc.)

Properties can be assigned automatically by various
criterias (e.g. Layer names, pen colours etc.)

Calculation information can be stored in external files

(Source: Graphisoft BIM Curriculum http://www.graphisoft.com/learning/bim-curriculum/)




Schedules

Construction documentation sets usually contain graphical list of
special building elements. Most BIM applications allow automatic

generation of various schedules:

Window schedule
Door schedule

Curtain wall and storefront schedule
Etc.

Intelligent scheduling solutions allow:
Graphical editing of lists
User editing of parameters listed

Different graphical representations of
elements (front,side, top, axonometric views)

(Source: Graphisoft BIM Curriculum http://www.graphisoft.com/learning/bim-curriculum/)

Window List

Window Name W Casement 2 10
Quantity 1
From Room Number

W x H Size 1500x1500
Orientation L
Window sill height 0,900
Window head heig... 2,400

2D Symbol

]

3D Front View

al




Inventories

Inventories are the list of building elements and/or furniture,
equipment objects belonging to a certain space within the building.
Inventories can also be used to calculate the floor plan area of

different room categories.

Typical inventory types are:
Furniture inventory

HVAC inventory

Room finishes

The space definition for inventory
calculation can be made:

by zones (e.g. Rooms)
by stories

Inventories derived from the BIM model
can be used effectively for facility
management (FM) and cost estimation
purpose.

(Source: Graphisoft BIM Curriculum http://www.graphisoft.com/learning/bim-curriculum/)

Object Name

148MC Trame Gla. ..

27 Modus

Zone Name

Age Concern

Quantity

1

1

Length (A)

0,301

0,680

Width (B)

1,341

0,650

Height (Z Size)

1691

1,000

2D Symbol

3D Front Axonom...

T =




Cost Estimation

Cost awerness can be a winning factor for the architects practicing in a
competitive market. It 1s even more critical for construction companies
in the bidding phase.

Assigning cost information to the BIM model allow automatic cost
estimation of the building at any phase of the project life-cycle.

Advanced cost estimation solutions allow:
Connection to standard cost estimation database
Measuring of cost variances (design options)

Output into different formats

(Source: Graphisoft BIM Curriculum http://www.graphisoft.com/learning/bim-curriculum/)




Cost Estimating with BIM

BIM Model

Code lSpeciHca{inn | Duanthy]l.Jni: J Mire unil prlce] My, uni pulr:el Lt price’ v M totad prce Ep. T Warianoe |
B2010 B2010.0211  Tiltup Wall Panel 29 409,44 st 20, 25.00 588 188.75 73523599 147 047.19
B1020 B1020.1120 Slab on Deck-RegMt 35 147.62 =t 15.00 17.00 527 2143 597 509.5 70 295.24
AIDID AT010.0201  Shallow Wall Footing 30.66 cp 310.00 320.00 10,00 g 505.57 j 30663
C1020 C1020.0M100  Intr HM Door 9.00 ea 73000 750.00 20.00 o 180.00
B2010 B2010:2100 EIFS ‘W/all Spstem 4124 of 15.23 1529 0.00 E30.76 630,76 000

FE@E_ : L ool L 000 000 .00 0.00{
B2010 B20T0.0111 Precast Parapel E13.19 sf 20.20 2020 oo 12 385,00 12.385.00 000
B2010 B2010.3300 Aluen Gigling RoolSer 350,00 sf 1877 1677 oo 653910 653310 000
£200Z2010.5000 Precanstiaction 100000 sF nzz D22 0o 220,00 220,00 0.00
£a040 26030 TEST Frecaio 40000 sf 200,00 20000 .00 80 000.00 80 000.00 000
A1030 410500105 Cast Concrete Steps TEST 50000 ¥ 14303 14303 000 T1.516.00 71 516.00 000
A1010 &1010.0300 Grade Beams 2000 ea oo 0,00 000 0,00 0.00 0.00
A2020 A2020.0100 Bazernt Foundtn Wall 13322 op 293163 393163 0o 523 788,30 52378830 0.00
G2020 G2020.0400 Azphalt Paking Lot 202500 of 111 1 0.0 2 250,00 2:250.00 000
JG2030 G2030.0100 Sidewaks 81450 of 290 290 0o 236205 236205 000
C3030 C30201100 224 Beste Cing 373052 of 144 1.44 .00 45744 84 4574484 00
AT030AT030.0101 Slab on Grade 3061.00 f 565 565 000 18017.94 18017.94 000
B1030 610301300 Fizal Deck-CleCall IE1Z7E of g.08 &08 000 2837605 28 376.05 0od
BaoB20n0.0z28 SiteCast Titup Clon 324800 & il 1] 000 000 ] 000 Qod
AT01041010.0100 Pad Foobings 2444 oy 277.00 277.00 {if1] 677037 677037 000
JE10B1010.4100 Struchl Caric Core 27T oy % 38395 000 108 300.30 108 301.30 000
C1010 C1010.0055 Gypha 35/8 2064 NR 11 32607 of B:32 R32 Qoo 71 589.28 7158329 0.00
Listed shiuctures in total 210336362 2327 738668 217 823.06

(Source: Graphisoft BIM Curriculum http://www.graphisoft.com/learning/bim-curriculum/)

Linked

Estimating

Recipes

Cost
Estimation




Interactive Schedule

Since the schedules are derived from the BIM model any change in the
building will have direct affect on calculations.

Some BIM applications also supports the editing of the BIM model from the
calculation list dialog.

Typical example of this approach is the Interactive Schedule feature of
ARCHICAD.

Interactive Schedule Features:
Graphical editing of list form
User defined parameters

Changing of the most typical element properties (e.g. Size of a window) have
result on the model

Elements selected on the list will be selected on the floor plan as well

(Source: Graphisoft BIM Curriculum http://www.graphisoft.com/learning/bim-curriculum/)




Interactive Schedule

D

(Source: Graphisoft BIM Curriculum http://www.graphisoft.com/learning/bim-curriculum/)

Width

Height

Orientation

Window sill height
— Window head heig...

2D Symbol |

3D Front View

Window List

Window Name W Casement 2 10

Quantity

1

From Room Number

1,500

1,500

L

0,900

2,400

|

|

Window List

Window Name W Casement 2 10
Quantity 1
From Room Number =
Width m’
Height g
Qrientation L
Window sill height 0,900
Window head height 2,400

2D Symbol !

[ —
3D Front View D




Calculation output

Open BIM applications provides a wide range of
calculation output formats that helps the architect to
share the virtual building data with all the project
stakeholders:

Tabulated text
Excel spreadsheets
XML

SQL

SQL (Structured Query Language) is the most popular computer
language used to create, modify and retrieve data from relational
database management systems.

ODBC

Open Database Connectivity (ODBC) provides a standard software
APl method for using database management systems (DBMS).

(Source: Graphisoft BIM Curriculum http://www.graphisoft.com/learning/bim-curriculum/)




Cloud-based management and real-time estimating using BIM

SkyBIVi

Real-time updates

Update Views

o G N ey

AAILING CHECHLIST DOOR CHECKLEST

PRODUCT EDITOR

(Source: http://www.mosaicbim.com/)
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4D scheduling ‘s
4D simulation : Provide different scenarios of
animated construction sequences

4D scheduling : Perform a schedule and an

animated

| construction sequence associated

with a 3D BIM model

4D visualization : Perform an animated

construction sequence of 3D BIM model
>>> New jobs: 4D Planner & 4D Modeller

Video demon:
= - Hotel Windsor 4D

- 4d phasing, construction animation (3:31) https://youtu.be/5uHzLV3gf78

Construction Sequence Animation nm (3:26) https://youtu.be/pY DIsZwNI54




4D scheduling B-0

4D planning and scheduling

1. Activity-based: deterministic, probabilistic

Such as critical path method (CPM) and program
evaluation and review technique (PERT)

2. Location-based: unit or location production

A hierarchical location breakdown of the structure
Location Breakdown Structure (LBS)
Location based quantities and tasks

Duration based on quantities, productivity and resources
A CPM network with buffers and lags




Sequential simulation of 5D model

(Source: Chowdary, M. A., Rajendra, S., Vijay, K. and Vidyashree, M., 2016. Modelling and project planning of a structure by implementing 5D
BIM technique, International Journal of Innovative Research in Computer and Communication Engineering, 4 (4): 6969-6976.

https://www.ijircce.com/upload/2016/april/100 MODELLING.pdf)




The current 5D modelling process for linking cost items to BIM
BIM Elements

ﬁ-.-”‘r --'-I-EI“-‘_;- = x kﬁ*h‘:

WBS: work breakdown structure
CBS: cost breakdown structure

Not Linked

.:;:.

Linked Manually
¢ MS-Project or Primavera Project Planner
'.

Schedule Activities WBS CBS Cost Items
EEE  CpOpOIE e
o p— = [Comacr s -
e [(==Jx ™3¢ = =
— petwren L N— =
T O X =
g-_L._;_ =R | _“-m_! S T €
FemliE S . » | {acmary | N\

5 i \ e __ _
b R R [E— g Il
E TR P e
T Linked Manaully

(Source: Fan, S.-L., Wu, C.-H. and Hun, C.-C., 2015. Integration of cost and schedule using BIM, Journal of Applied Science and Engineering, 18
(3): 223-232. http://www2.tku.edu.tw/~tkjse/18-3/02-CE10310 1368.pdf)




New 5D modelling process for linking cost items to BIM

WBS: work breakdown structure
CBS: cost breakdown structure

BIM Elements
[ - ——— ]

'| I

FRP—

|
Linked Manually - Linked Manually
+ MS-Project or Primavera Project Planner
: .
Schedule Activities CBS Cost Il:etnf R
;_'_ = “" - e -I:-d--i‘_ig .
= i = »

|
b’ el e’ o i e o

Linked Automatically

(Source: Fan, S.-L., Wu, C.-H. and Hun, C.-C., 2015. Integration of cost and schedule using BIM, Journal of Applied Science and Engineering, 18
(3): 223-232. http://www2.tku.edu.tw/~tkjse/18-3/02-CE10310 1368.pdf)




An example of the relationships between

schedule activities, BIM elements, and cost items

Schedule Activites
Rebar Tie- ]
Up

:1F Structure Fnrmw:-rl-:' \
Work Assembly ‘ \\F

Concrete

RC Building | —
‘ ot = Pouring ‘

Project |

Rebar Tie- |
Up

. W

2F Structure Formwork | ,I"F
Work Assembly '

Concrete
| Pouring |

)
"

BIM Element

1F Column

1F Beam

1F wall

2F Column

2F Wall

Rebar in 1F Column

Rebar in 1F Beam

Rebar in 1F Wall

Rebar in 2F Column

Rebar in 2F Beam

* Rebarin 2F Wall

Cost Items

Concrete

Formwork

(Source: Fan, S.-L., Wu, C.-H. and Hun, C.-C., 2015. Integration of cost and schedule using BIM, Journal of Applied Science and Engineering, 18

(3): 223-232. http://www2.tku.edu.tw/~tkjse/18-3/02-CE10310 1368.pdf)




An example of the relationships between
cost items, BIM elements, and schedule activities

Cost Items | BIM Elements Schedule Activity
Element 1
1100’} Element2/(Element 2+Element 4) * Cost3
Eﬂﬁt 1 ; - emen emen emen O5la=
- Activity 1 40% of Cost 3
Element 2
(200m’)
i El 3/(El 3+l 1)*Cost1)
: ement ement 3+tlement Ostl )+
Cost 2 | . - Elemen!t 3 ——+—  Activity 2 Elementd/(Element 2+Elementd)*Cost3)=
| / (100m’) " 50% of Cost 1 and 60% of Cost 3
| "'.!.. : *
Element 4
(300m’)

L Elementl/{Element 1+Element3)*Costl+
Casta ¥ g ot Activity 3 Element5/Element 5*Cost2)=

50% of Cost 1 and 100% Cost 2

L A\ Element5

(400m®)

(Source: Fan, S.-L., Wu, C.-H. and Hun, C.-C., 2015. Integration of cost and schedule using BIM, Journal of Applied Science and Engineering, 18
(3): 223-232. http://www2.tku.edu.tw/~tkjse/18-3/02-CE10310 1368.pdf)
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An example of BIM-based cost estimation software:
L] L] [ ]
L]
BIMestiMate http://bimestimate.cu
@ |__L| 'E, IQ g '} T 2 : 0] ': s Miedzynarodowa revl.bem (Warszawa, Miedzynarodowa... - O Q,§1 7 | = 30 model = O 5
"  General  Prices  Overheads , Estimate | BIMPrices  Labor Materials ~ Equipment  Results = & X View Objects | Measurement-' Tools Changes
‘ E - E x l_i |D l}‘ B - £ ......Show - e ﬁ ;- \T @ 5% %\“ %) Undo Last Selection Move to Object Quantity Survey [m3]
2 &~ : ®w " N L | Multiple Selection 9,791659
AQQTEQBBEC' Delete  Block Cllpboard B - = C%Z‘;'g:ﬂgoga T A& b Volume | Same Edge Weight: Mave Clear —— —— *[ Show Only -
Addﬂnsert . i e o | I i plane™ - Steel - Automatically ~ . Selection IgnoreTrans?a!ency W Move
—— — ; = e —_——— I Mods Auto Options. Value
D3| Ref, | Model | Mumber | Base | Description | Uit | Quantity | Unitquantity | Mutiply | Unitva A
1 i =
B e e
2 | @ Chapter = Construction Works
3 ® |t .Gr{.;up | = Undefined
4 | @ 111 |Group | = Structure+walls
5 | @ |t111 | Group | = Floor7 (ROT)
& | ™ ;1-1-1-1-1 :Element + Columns
13 | @ L1112 |Element | ® Walls
141 L1113 Element | | # Slabs
v 146 | ¥ 11114 Element |+ Beams
66 | [¥] 1112 Group - Floor -2 {RU2)
167 | [@ 11121 |Element [ Ewals
216 | 51-1-1-2-2 :Elemem + Columns
2% | [7] 11123 Flement | E-Slabs
241 | [ (11124 |Element  Stairs
23 | [@ 1113 | Group | = Floor 11 RU)
244 | @ [1113.1 |Element [ & walls
294 | [ [11132 |Element # Slabs
304 | " ;1-1-1-3-3 :Elément + Beams
32 | [ 11134 Element & Columns
341 | 11135 |Element || | -E-Stairs
3 | [ 1114 Group | =-Floor 1 (R01)
344 | [ (11141 |Element = Walls
457 | [@ |L1142 |Element "= Columns
480 | [ (11143 |Element " Slabs
47 | [7] 11144 Element # Beams
495 " [1.1.145 |Element im Building Element |
| | | [ i I 4 Proxies
| 508 | @ |LL146 Element | & Stairs
512 | [L115  Group || Floor 5 (R05) v
( i >
| |_—| LIStI , Resourcesﬁ_ME} g Takeoff [W1| Overheads @ CPV codes < Pfope:hes :omposhonmmtﬂ ',1 |
Automatlc measurement of Volume of all beams on a selected floor
So_pl —
gt Video: BIMestiMate - BIM-based Cost Estimation Software (5:07) https://youtu.be/tbmtjkSRc6l
(Source: http://bimestimate.eu/en/gallery/)




BIM-based cost estimation software: BIMestiMate http://bimestimate.eu

@ OEE-& 5 2 ® v |3 Vectorworks2016-IFC2x3-EQUA_IDA ICE.bern (Lowrise Proj... — O X |eo|R@T |+ 3D model - O
: General Prices Cverheads | Estimate | BIM Prices Labor Materials Equipment Results __ - m X | View | Ohjects Measurement Tools Changes
HEHE- R e e - e R e T D e
| Add'I" Insert b Aggregated || Delete Bl*dc Ciehord £} Renmerae == Combine Madel 2 o [ - e il ~ ey U 0 =
1 Ser ggrega ele o ipbo, oo ambine Model = = : - -
| ¥ [1 > [} | = QSeIectCurrent - ﬁg Positions ¥ * Q [k Lk e !! Gﬂ a‘ Options %bffed Cut  Section Fill Slice 7 _@7 Reset
| 3 it olor
Add t Edit Merge/Dis ct Vi | [oth | | |
—_— o 2 = - - e o —== I ype ||Comera) View Model Storey Slide
£3| Ref, | Number | Base | Desaiption | unt | Quantity | Unitquantity | Mutply | Unitvale | oA I - =
133 11126 FElement 1= Slabs
140 L1126 Slab; Interior Base  |m2
1 Slab, 250mm -
Cast-in-place

concrete slab on
grade with 6 10mm
deep {nominal)
integral grade
beams; 100mm rigid
polyisocyanurate |
insulation board, with |
taped seams; 3mm
damp-proffing
membrane, with
taped seams.;
gr.=0,0160[m]
141 |L1L26 Slab; Interior Base  'm2
b Slab, 250mm -
Cast-in-place
concrete slab on
grade with 610mm
deep {nominal)
| integral grade
beams; 100mm rigid
| polyisocyanurate
insulation board, with |
taped seams; 3mm |
damp-proffing
membrane, with
taped seams.;
gr, =0,0160[m]
142 11126 ‘Slab; Interior Base  |m2
3 Slab, 250mm -
Cast-in-place
concrete slab on
grade with 6 10mm
deep {nominal)
integral grade

taped seams.;
r.=0,0160fm]
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Displaying of a selected floor, storeys slide, area measurement, presentation of properties of an element.

(Source: http://bimestimate.eu/en/gallery/)

Gallery: http://bimestimate.eu/en/gallery/
Video: http://bimestimate.eu/en/video-2/
BIMestiMate Demo https://store-datacomp.eu/BIMestiMate/Home/Demo




Download BIMestiMate Demo and try the software:
https://store-datacomp.eu/BIMestiMate/Home/Demo

Unstructured
items library
(carpentry,
equipment..)

Structural
items
library

CAD/BIM system

Prices lists,
catalogues

Cost analysis
and schedule system




Vico Office Suite: a construction-oriented 5D BIM environment

_{Zluns_t_ruEta_bil_i_’!}_,r 4D Schedule

_— e — ——— e

_Dnﬂuments 5D Cost

ArchiCAD ®

BIM Formats Procurement
Estimating Software
Scheduling Software Project

roducts/Vico-Office)



Examples of 5D BIM software

The 5D BIM Workflow 1n Vico Office
http://www.vicosoftware.com/5D-BIM-Workflow-in-Vico-Office

Vico Office Client
Constructability Manager

Document Controller don T,
sorwnze LS L
Layout Manager "ﬁs—g&ﬁ & Trimble.

Takeoff Manager
Cost Planner and Cost Explorer

LBS (location breakdown structure) Manager
Schedule Planner

4D Manager and Production Controller




Examples of tools in Vico Office
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Constructability Manager Takeoff Manager

~ Cost Explorer

(Source: Vico Software http://www.vicosoftware.com/)

Schedule Planner




Further reading \%

5D BIM - Wikipedia
https://en.wikipedia.org/wiki/5D BIM
BIM dimensions - 3D, 4D, 5D, 6D BIM explained

https://www.thenbs.com/knowledge/bim-dimensions-3d-4d-
5d-6d-bim-explained
CS123778: Vico Workflow—35D BIM Case Study for
a Hospital Project from Estimator's Perspective
(Duration 54:07)

http://au.autodesk.com/au-online/classes-on-demand/class-
catalog/classes/year-2017/revit/cs123778




