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What is Total BIM?

-"BIM in its totality”, "All-in”

Model-based construction / model as a production system

- "Single source of information”

The BIM is legally binding
No traditional drawings ("drawingless”)

Production-oriented

Cultural changes / mindset shift...

- Who is the informationen for?

Puts higher demands on software

- User-interface and functionality
- Digital data-driven/-informed process

Leave old, familiar workflows behind!!!
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Research study:
Plumbing contractor working time on construction site

Value-adding time

8.3-13.2%

Direct assembly work, prefabrication

Preparation time

41.7 - 58.9%

Indirect work, carrying, transport of materials and equipment, work planning etc.. _—
”Non-value-adding” time

23.4-49%

Fixing errors, idle time, waiting etc.

P-E Josephson, L Bjéorkman Why do work sampling studies in
construction? The case of plumbing work in Scandinavia e
- Engineering, Construction and Architectural, 2013 K e i immar i
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BIM was supposed to change the construction process...
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From drawing-based...
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...to model-based
.. all information in one place

However, still two parallel processes!!!! {'} _
° Use at your own risk...



BIM was supposed to change the construction process...

Still drawings which are the contract document

- s
...s0 then we have to prioritize these , - 't_‘}zj - 1

MESTERHUS

Documentation | Coordination {_e \ Use at your own risk...

~30-40% of the time to produce drawings



UK- Research Study: Drawing efforts in a BIM project

“clients still want good drawings and you have to do
a lot of 2D work to make drawings look nice”

“until workers on site can use models with tablets
during execution of work, 2D drawing production will
continue to consume a lot of efforts in BIM.”

Ajibade A. Aibinu & Eleni Papadonikolaki (2020)

Conceptualizing and operationalizing team task interdependences: BIM
implementation assessment using effort distribution analytics, Construction
Management and Economics, 38:5, 420-

446, DOI: 10.1080/01446193.2019.1623409

41% of time on
producing drawings!!!!
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Figure 9. Effort distribution visualization for Project A showing interdependencies among tasks.


https://doi.org/10.1080/01446193.2019.1623409

Why this focus on “drawingless™??
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Still working with drawings on site

 For quantities (tendering / purchasing)

* Measurements

Credit: Reza Ahmadi (2024)




Example: Bla Stjarnan

Traditional vs Total BIM-based
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Traditional vs. model-based quantity takeoff
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Reza (2023) Total BIM in Swedish Installation Contracting.
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Results

Quantities Bidding/cost-estimation
The Project Total cost of material and labor -
40 Zone 2
1100000
40 1000000 983,635 kr
» 905,736 kr
§ 20 ~ 900000
T “ 800000
0 700000
B Traditional quantity take off M Model based quantitytake off 600000
Traditional cost estimation Model based cost

estimation

40x faster takeoff!

Traditional estimation 8% lower!!!!
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40 % extra time
spent on making
the information
worse for
production!
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Hybrid BIM

& Risk that drawings and BIM do not match

Could you use and trust the BIM on construction site...
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& Use at your own risk...




Hybrid challenges in other industries

Internal combustion
engine only

Engine Battery
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With Hybrid you make two
things at the same time!
(complexity, compromises)
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New standard contracts (AB27) in sweden
provide new conditions and opportunities

Digital model:

Higher status than descriptions and drawings!

EV

Batteries Motor

New Total BIM process !!!
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Vid motstridiga uppgifter i kontraktshandlingarna géller f6ljande

foretradesordning:

1.

2.

QIS Oy oo W

10.

145

12

13.

14.

w

kontrakt

andringar i AB 25 som ar upptagna i en sarskild sammanstallning i
administrativa foreskrifter

AB 25

bestallningshandling

anbudshandling

sarskilda mat- och erséttningsregler
a-prislista eller prissatt mangdforteckning

kompletterande foreskrifter for entreprenaden som meddelats innan anbud
lamnats

administrativa foreskrifter
ej prissatt mangdforteckning
digital modell

beskrivningar

ritningar

6vriga handlingar

Forekommer digital modell i forfrigningsunderlaget s géller foretradesordningen
enligt forsta stycket p. 11-14 endast om inte annat anges i kontraktshandlingarna.
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?2D-project” ”"Hybrid BIM” ”Total BIM”

Leave old, familiar

»Safe environment” workflows behind!!!




Data-informed and data-centric process:
All communication through BIM
A data-driven workflow that improves efficiency!

All workflows (2216) B
StreamBIM Capture [iE] =] 1. | oeoo-ventiiation/or...
T SORT BY: LAST MODIFIED
DEOS-Stomme Prefab " g T +  WORKFLOW: DEO09-Ventilation/Forbesiktning @  £dit
3 o B\ |
2 1 I"“'"- DEO6-Hiss - #4778 closed Thu 09:38
Fovesiktning = | A3 Ak ® 862 LOCATION: Celsius Produktion ~ Plan05 1203 FORRAD
i DEO7 - Glaspartier ()
‘ =
Ska dot vara nerdragnin A ! DEOS-El 4 #5208 of Thu 09:38 TITLE: 23
®FB7
it DE09-Ventilation
Sprinkieqror lgger gt
Egenkontroller (Emp #3021 open Thuo8:21 STATUS: Closed $
Egenkontroler ® Bs2
- - - LABELS:
Bestning Skruva ned Internt : #4779  closed Thu 07:08
® 86
" Platsbesked
AV med bypass schakt - s 7 ASSIGNED TO:
Prefab Empty) #3015 closed Thu 07:.08
n-Fed ws g ® FBa
RF U8 stawde? . s b Underlag for relation

Aty k DEIO-R&r #4252 closed 2019-08-22
@ttaroldHermandez ser o FBa

DETI-Sprinkler

T DEI2-Glaspartier (Tr3) w36 closed 2019-08-22

¢ i ® Eqn
Rodmarkerat sk vara DE13-Styr och Gvervakning
‘ - | DEWM-Mellanvaggar #2020  closed 2019-06-27
D DEWEinplanering mark ¢ E22 Svart att fa ett bra isoleringsutforande mot vigg och bjalklag
R’A\).:llv.\qq Nigger for W DEI6-Golveviamning ” ) f w34gn closed 2019-06-27 I
] ® E32
-5y . DET7-Natursten Changed status to “done™
8ia och g3 om Kkaral
DEI8-Plattsattning #3410 closed 2019-06-27
s 5 2 i e En |
I g g DE19-Tillfalliga fabriken
Changed status to “closed”
A DE20-Bygg #2013
Krock vent =
: DE21-Undertak
bhnisian DE22-Goh*Zlaggning #3413 closed 2019-06-27
2 p! ® FB3
g alo-oolo

Work preparation and checklists linked to model objects



Dynamic views, sections and dimensions
Construction workers can extract Production-Oriented Views themselves!




Production-oriented: Dynamic filtering of information
Ask the question: Who is the information for?
What information do they actually need — and how do they want it?

Inv_barok_st...




Custom Views:
What information do they actually need — and how do you want it?

—
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Do we get efficiency from a model-based production system?

Arbetstideng
—en fragd om

Value-adding time
8.3-13.2%

Direct assembly work, prefabrication
Preparation time
41.7 - 58.9%
Indirect work, carrying, transport of materials and equipment, work planning etc..
”Non-value-adding” time
23.4-49%

Fixing errors, idle time, waiting etc.

| SRuEm

P-E Josephson, L Bjorkman Why do work sampling studies in
construction? The case of plumbing work in Scandinavia e
- Engineering, Construction and Architectural, 2013 Kl Natonar i SCB S s g och bt ar

sasongrensade och anges i 2021 drs priser. Index 2000:kv1=100.
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Design cost
Production cost
Reduced cost for

installations

Lab area

Production cost

Byggstyrning

Hybrid-BIM

10.4 %

82.8%
More cost during production

23 % lab

Total BIM

74.7 %
Less cost during production

-8.5%

35 % lab

Total BIM

10.3 %

77.4 % (demolition + recycling)
Less cost during production

-28.6 %

35 % lab

-17.5 % per BTA

Better Structure and Control
Reuse, Takt-planning, Quantities,
Logistics, Quantity tracking,



Example of efficiency improvement using BIM:
— Lidl reduced construction cost by 46%

From highest construction cost to 9th place

Projekt i Varldsklass

01 Om Lidl — Resan till Projekt i Varldsklass ==

Benchmark Lidl countries 2024

Projekt i Varldsklass

01 Om Lidl — Resan till Projekt i Varldsklass

Benchmark Lidl countries 2021

Next step

* Process & Stakeholder BIM
* Modelbased workflow

* Al integretation

A2 Al B3 A3 AS A7 A6 AS SE B2 B4 B6 B9 C1 BI A9 B7 BS C8 C5 C4 DI BS

Problems before: Improvements:

Starting point

+ Highest construction cost

« Quality challenges

+ Compliance challenges
(process)

Al A2 A3 A8 AS A6 A7 AS A9 B1 B2 B3 B4 85 86 67 88 B9 C1 Q2 (3 CA (5 C6 C7 CB C9 D1 D2 D3 SE

Construction costs [€/m?]

Construction costs [€/m?]

Max Tran, Lidl (Total BIM Dagen 2024)

« High design and production costs  More efficient design and production process
« Errors and quality problems * Better tendering process
« Long lead times  Reduction of change orders

Prefabricated installation systems



Apply Lidl approach on housing projects

L« )
Max Tran
Resona — a Swedish residential property developer

Aim:
Shorter design process and 30% lower total cost

Result:

= Shorter design process 18 -> 6 months
= Now: 20% lower cost

CHALMERS

UNIVERSITY OF TECHNOLOGY



ONE Design Process
18-> 95,9 months

Design time (- 69 %)

Before
o
Schematic Design Construction
Design Development Documentation
* 18 months g
After
. - R ”Master-BIM” - continuous development
6 months
- /
uSESEE" #
e A
(. =, //
Wall type Window type
27 ->13 (-2 %) 360 -> 60
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Example of a more efficient process
Traditional vs. model-based installation processes

Value-adding time (8.3—-13.2%)
* More prefabrication?
* More efficient assembly/production using BIM on the construction site

Preparation time (41.7-58.9%)

Indirect work, carrying, transport of materials and equipment
* More efficient work planning and installation

* More accurate quantities
* More efficient purchasing
Fewer questions about installation steps

Model-based production system:
* 17-0 process

+ Takt-planing

* Logistics

Non-value-adding time (23.4—49%)

Fixing errors, idle time, waiting, etc.

» Easier to understand and do the work correctly

* Fewer installation mistakes

» All planned deliveries arrive on time

* Accurate material lists

* Avoid paying 3—5x higher price when buying to late

Za
CHALMERS



Discussion for tomorrow:

Future production system enabled by levels 3-6 in Total BIM

-
-4 Spatial-temporal BIM (
= i el ¢ Al-based production control Result:
3©| - PRODUCTION SYSTEM (0_) proactive
- — From reactive control to production
predictive control L conitrol
\
e
/-O\ MODEL-INTEGRATED Managed and integrated process s
o « i PRODUCTION LEAN principles integrated with BIM 0 O O Result:
TOTAL Y= ° ; r j smoother
BIM > \ / Production and model workflow
I Prodiidtion @ function as a system L
Levels 3-6
( ) system >
) MODEL-SUPPORTED S
: : o PRQDUCﬂON ' . ll predicftab|e
Design and production planning
are linked L
~— \
( TOTAL BIM ¢ A shared and trusted source of information ( Result:
Mo‘:el "t’asﬁd :nz ¢ The model is contractually binding @ trust in the
ZZZV'::}:/ Zzs‘;ls e * Foundation for lifecycle and production integration information
r_ .
HYBRID 2 HYBRID BIM ¢ Drawings form the legally binding basis ( g
ok O, 0 Result:
BIM < Drawing-based and ¢ BIM supports coordination, but not as a {lr f q
(Levels 0-2) 1 documentibased shared single source of truth I%n\g J algmente
elive
0 delivery ¢ Parallel information flows L o
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CHALMERS Questions??
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Mattias Roupé, roupe@chalmers.se
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