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Innovative Design &  

Construction Solutions  

Introducing new processes  

to reduce building costs  
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What if project data were 
accurate from the start?  
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This Integrated Design and Construction Proposal (“Proposal”) is strictly 

confidential and proprietary to MOSAIC BIM Projects (Pty) Ltd (“MOSAIC”) and 

is being supplied solely for information purposes and may not be used, 

reproduced, redistributed or passed on, directly or indirectly, to any other 

person or published in whole or in part, for any purpose without the express 

permission of MOSAIC. This proposal remains the property of MOSAIC. By 

viewing this Proposal the recipient both understands and accepts this 

confidentiality and ownership.  

Confidentiality and Ownership 
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The MOSAIC Way 
• MOSAIC is a multidisciplinary group of technology inspired project managers, 

contractors, architects, designers, engineers, quantity surveyors, Building Information 
Model (BIM) experts & Integrated Project Delivery (IPD) specialists 
 

• We have a full-time team of in-house programmers developing and maintaining our 
suite of proudly South African developed and owned state-of-the-art BIM software, 
including Collab and SkyBIM. 
 

• We combine expertise across disciplines, sectors and all major building types to deliver 
fully integrated, fully costed Building Information Models 
 

• We bring together the major and specialist skills into a single, managed service to 
optimise the way projects are designed, costed, constructed and managed 
 

• We generate cost estimates and bills of quantities in real-time 
 

• We provide clients with 'digital doubles' of their projects for asset tracking & facilities 
management 
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Benefits of the MOSAIC Way 
• Centralised Real-time Project Data Management 
• Singular Design Team Management 
• Empowers the Owner/Client 
• Incentivises Lower Project Cost 
• Reduced Project Risk, Enhanced Cost Certainty 
• Improved Co-operation and Governance 
• Shared Ideals and Goals 
• Extreme Flexibility 
• No Responsibility Gaps 
• No Hidden Costs or Agendas 
• Integration of the Supply Chain 
• Manage Schedules and Vendors More Effectively  
• Elimination of Waste and Bottle-necks 
• Living Data - Provide New On-going Management Services 
• Monitor Virtual Projects in Parallel with the Real Ones 
• Fully Transparent 
• Open Sharing of Project Data Across All Parties and All Project Phases 
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Across Sectors 
MOSAIC operates in multiple sectors: 
• Arts and Culture 
• Commercial  
• Retail 
• Banking 
• Affordable Housing 
• Education 
• Government 
• Healthcare 
• Hotels and Resorts 
• Industrial 
• Military  
• Mixed-Use 
• Residential 
• Senior Living 
• Transport and Aviation 
• Infrastructure 
• Water 
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Scope of Work 
The following forms part of the MOSAIC scope of work: 

1. Project management 
2. Architectural services 
3. Quantity surveying 
4. Electrical engineering 
5. Mechanical engineering 
6. Fire services 
7. Structural engineering  

Professional Services 
 

integration of multidisciplinary   
knowledge domains 
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MOSAIC Partner Program 
• MOSAIC can license its technology, software, workflow and processes to 

approved partner firms – who are typically client, sector or geographically 
focused 
  

• MOSAIC will help set up master prototype projects that are fully 
integrated across disciplines, fully specified and fully costed 
 

• Master prototype projects are engineered to simplify and accelerate the 
roll-out of similar projects  
 

• Project specific research and development 
 

• Customised software solutions 
 

• On-site training 
 

• Project management and monitoring 
 

• Full competency transfer 
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INEFFICIENCY 

in the Construction Industry 
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Inefficiency in the 
building industry is 

estimated at over 

70% Delivered Late        
73% Over Budget  

50% 
10%  Recounting, remeasuring, overestimating 
15%  Rework, avoidable collisions between trades  
10%  Poor or late planning 
12%  Material inefficiencies, overproduction  
10%  Labour inefficiencies, information treasure hunts 

Source: BuildingSMART Alliance 

Building Industry is Inefficient 
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Projects Late & Over Budget 

70%  
Delivered Late  

20%  
Delivered  
On Time  10%  

Delivered  
Early 

70% Delivered Late 

Time 

73%  
Over Tender Price 

13%  
Under  
Tender 
Price 

14%  
On  

Tender 
Price 

73% Over Budget 

Cost 

Source: UK Egan Report 

Mosaic Innovative Design & Construction Solutions 



 Fragmented teams working linearly  

 Costly re-entry of duplicate data 

 Information throwaway 

 Digital isolation 

 Paper intensive 

Conventional Design is Fragmented 
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Old School Estimating is Laborious 

 Slow and labour intensive 

 Prone to inaccuracies 

 Degree of secrecy surrounding calculation formulas 

 Loathe design changes 

 Detailed estimates only performed toward end of design phase  

Manual takeoff from  
hardcopy drawings 

Old School Method 1 

Trace over paper drawings  
on a digitizer 

Trace over PDF files using  
‘On Screen Takeoff’ 

Old School Method 2 Old School Method 3 
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Goldmines of Data Trapped in Silos 
 Projects generate massive arrays of information 

 High-value project data locked inside silos 

 Knowledge hoarding, lack of transparency 

 Adversarial relationships, intricate dance of risk-shifting 
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WORLD MOVES TO BIM 

Building Information Modeling 

& Virtual Construction 
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CAD versus BIM 

 3D  4D  5D  6D  7D 

 Intelligent objects ‘LEGO’ 

 Walls, floors, doors, columns 

time cost green lifecycle 

 ‘One-click’ bill of quantities 

 Virtual construction 

 Revit, ArchiCAD 

Building Information Modeling 

Computer Aided Design 

Building Information Modeling Computer Aided Design 

 Primarily 2D 

 Dumb graphics 

 Lines, arcs, circles, polylines 

 Basic measuring 

 Electronic drafting 

 AutoCAD 
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Building Information Modeling 
 Building information modelling (BIM) 

transforms the way in which we design 
buildings, cities and systems to perform 
throughout their entire life cycle.  
 

 BIM can be thought of as a virtual model – 
whether of a building, a site, an 
infrastructure system or a city. 
  

 It allows any aspect of a design’s 
performance to be simulated and assessed 
before it is built – helping us to understand 
the design more completely and much 
earlier.  
 

 That virtual model becomes a reference for 
better construction. And it continues to 
evolve, even after it passes to the assets 
owners and operators.  
 

 BIM achieves all this because it is not simply 
a 3D animation: it is an intelligent project 
model in which information is embedded 
so it can be shared between stakeholders 
throughout the whole process. 

 BIM is a standardised way of working in which 3D 
data is stored and shared between parties 
throughout the design, construction and operation 
of buildings 
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Design 

Time / PM 

Cost 

Green 

Lifecycle / FM 

Build Manage Plan 
 Across the project’s lifecycle 
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BIM is a Steamroller 
 UK government has mandated their requirement  

for fully collaborative 3D BIM as a minimum by 2016 

reduction in the initial 
cost of construction  
and the whole life cost of 
built assets 

reduction in the overall time, 
from inception to  
completion, for newbuild 
and refurbished assets 

HM Government 

reduction in greenhouse  
gas emissions in the built  
environment 

UK market 
for BIM-
related 

services will 
be an annual 

£30bn by 
2020 

Mosaic 



Green driving BIM Adoption 

BETTER FOR LESS 
 Improved Visibility 
 Reduced Risk 
 Improved Efficiency 
 Certainty of  Outcome 

Energy Use BIM in design process to 
evaluate energy efficiency and 
make recommendations for design 
alternatives that will enhance a 
building’s performance.  
Every part of a building, from MEP 
(Mechanical, Electrical & Plumbing) 
systems to interior climate, can be 
simulated and optimized for energy 
efficiency. 

Carbon Use BIM to test conceptual designs so 
we can specify solutions with the lowest 
carbon impact. This allows us to identify 
low carbon options that have the 
potential to drive down carbon 
emissions during the design and 
construction phases, as well as options 
that lead to carbon savings during a 
building’s operation. 

Materials 
Tying BIM to materials can significantly 
reduce construction waste and 
streamline the supply chain through 
more accurate procurement.  
Like carbon footprinting, it also helps us 
select design solutions that can reduce 
the overall environmental impact of a 
building throughout its operation.  

Water BIM helps to quantify the amount of 
water used in a building by calculating 
the number of fixtures (sinks, toilets, 
etc.) and their related water usage. This 
also helps us measure the potential for 
grey water reuse, which is highly 
beneficial for reducing demand on local 
water supplies.  

 Green BIM helps project stakeholders make informed decisions early 
in the design process to impact project efficiency & performance  
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BIM is a Game Changer 

 BIM will disrupt the current construction sector and help it to become more 
industrialised.  

 BIM will revolutionise collaborations between supply chain partners, unlock 
new business models, reduce costs, speed up delivery times, increase 
efficiency, cut waste, and deliver projects that are ‘right first time‘. 

 BIM will modernise the construction sector in the same way that effective 
data exchange and collaborative supply chains have revolutionised the 
automotive and aerospace sectors over the past two decades. 
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SkyBIM & COLLAB Platforms 

in a Nutshell 

MOSAIC  

TECHNOLOGY  

OVERVIEW 

 In-house team of programmers 

 Proudly South African technology 

 Unique solution 

 First in the world 
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SkyBIM Platform in a nutshell 
SkyBIM is a server based platform to securely host, cost and manage Building Information Model (BIM) projects, as 
well as to facilitate the procurement of building products. SkyBIM can automatically generate a Bill of Quantities.  

Revit 

P
u

b
lis

h
 

P
u

b
lis

h
 

User Account 

Project A 

Project B Costbooks 

BOQ Recipes 

Automatic Bill of Quantities 

Lightweight Digital Doubles 
1/1000th of size of BIM model 

BOQ Recipes   
generate   

Bill of Quantities 

Costbooks 

User 1 

User 2 

Access from anywhere 
 in the world 

User 3 

Manufacturer BIM Model 
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COLLAB is a real-time in-context project collaboration server that supports messaging, scheduled reminders, snagging, 
checklists, photos, attachments, product tracking and more. COLLAB integrates with SkyBIM and works online & offline. 

Use DWF Sheets to reference 
project remotely  

  

Leslie Musikavanhu 
20 Oct 2013  2:16pm 
Niko, due to the beams behind,  
bulkhead height is going to increase 

Nicholas Karassavas  
20 Oct 2013  2:18pm 
No problem, let me know when you 
have new height 

Andries Geldenhuys 
21 Oct 2013  8:16pm 
New bulkhead height = 2650mm 

Nicholas Karassavas  
21 Oct 2013  8:32am 
Sorted! Central model updated, all   
sheets reflect new bulkhead height  

 BULKHEAD 15mm Gypsum   Replace AIRCON Filter 

Ian Smit 
Reminder: 21 Sep 2014  2:18pm 
Replace cassette unit filter 28 Sep  
(18 months since last replacement) 
Action 1: SMS 082 555 1345 
Action 2: Email john@drakefm.co.za 

GEZE Overhead Door Closer 

Back Order 
In Transit 
On Site 
Installed 
Checked 

 Door 21 – 900 x 3032  

Andries Geldenhuys 
21 Oct 2013  8:16pm 

FRONT LOBBY 

Door installed wrong position 

CAPE TOWN 
LESLIE DURBAN 

ANDRIES 
JOHANNESBURG 

NIKO 
CAPE TOWN 

LESLIE 

COLLAB Real-time  
Project Collaboration  
Engine 

COLLAB Platform in a nutshell 



 Snag items on 2D sheets or 3D models 

South Block North facing 

Real-time Snagging with COLLAB 

Patches around windows and 
other areas to be smoothly 
finished 

Door installed at wrong 
position 

No water pipes provided Uneven plastered wall to be 
fixed 

Incorrect bath spec 

Patches around windows , other 
areas to be smoothly finished 

Skirting puling off wall and 
not glued properly 

Wrong tapset installed Why overhead door closer here? 

Rust to door frames top and 
bottom to be repaired 

Incorrect bath spec 

Kevin Hinde 
17 Mar 2014  8:16AM 
BATHROOM 

No water pipes provided 

Nelson Ncube 
23 Mar 2014  3:16PM 
MALE WC 

Andries Geldenhuys  
Koolcon 
Build 

Nicholas Karassavas 
21 Mar 2014  7:42AM 
KITCHEN 

Willem Ackerman 
19 Mar 2014  3:36PM 
BATHROOM 

Willem Ackerman 
21 Mar 2014  8:04AM 
RECEPTION 

Leslie Musikavanhu 
19 Mar 2014  3:17PM 
STORE ROOM 
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Set up & build ASSA ABLOY High 
Security Euro 

Profile Cylinder 
Electro mechanical 

lock 

1.6mm thick x  
115mm wide 

galvanised  mild steel 
frame for  

door 900 x 2032mm  

40mm semi-solid 
door size 900 x 
2032mm high 

One & a half pair 
65 x 42mm steel 

hinges, supply and 
fitted 

GEZE TS1003 
silver standard 
arm overhead 

door closer  
size 3 

160mm  stainless 
steel plate pull 

handle, with back 
stainless steel  

plate 

Recipe Name - D09 - 900w x 2032h on Brick 115mm 

1 ea 1 ea 1 ea 2 ea 1 ea 1 ea 1 ea 1 ea 

ASSA ABLOY 
125kHz Stand 

Alone Proximity 
Reader  

110 x 75mm Lintols 
in lengths not 

exceeding 3m built 
over openings 

0.95m 

Integrate the World of Products 
 via Product Recipes and costs 

BIM Project 

BIM Door 

‘Bill of Quantities’ Product Recipe 

Door Name -  
D09 - 900w x 2032h on Brick 115mm 

Recipe Link 

Consumption 
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Automatic Bill of Quantities 
 Total 110 x 75mm Lintols required by project 

0.95m 

Bill of Quantities 

BIM Project 

sum of 
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Tie-in Procurement Costbooks 

Procurement Costbooks 

 Populate BOQ Recipes with products from in-house Costbooks 
SkyBIM BOQ Door Recipe 

BIM Door 

BIM Project 
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Integrate the Supply Chain 
 Create visibility up and down the supply chain 

 Bulk procurement planning 

Duct Insulation 

Faucets, Mixers 
Paint 

Doors 

HVAC Ducting 
Door Closers 

Door Handles 

Silicone Sealant 

Plumbing Pipes, Fittings 

Basins, Sinks 
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CONSTRUCTABILITY 

Benefits of  

Virtual Construction 
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Integrated across Disciplines 
 Includes major and minor disciplines 

 real-time  
bill of quantities 

 

Bill of Quantities 

 Architecture 

 Structure 

 Mechanical 

 Electrical 

 Plumbing 

 HVAC 

 Fire 

 Speciality  

 Fixtures 

 Quantity  
surveying 
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Complete the Design Virtually 
 Build entire project virtually before entering physical space 

 Build it twice 
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Coordinated Building Services 
 BIM for MEP (Mechanical, Electrical, Plumbing) 
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Preconstruction Visualisation 
 Understand the expected outcome before its built 
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360  Panoramic Renderings 
 Create 360 degree panoramic renderings from any location 

o 

 View both online or offline with iPad, iPhone, Android 
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Dynamic 3D Sections 
Create live sections in any location 

More than just “eye candy” 

 Early construction understanding 
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Resolve Complex Design Issues 

Traditional Integrated 3D BIM 

 Identify and eliminate defects 

 Value engineer cost optimisations 
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Avoid Collisions between Trades 
 Up to 15 percent of the cost of a project is lost because of 

rework and avoidable collisions between trades 
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Comprehensive ‘2D’ Deliverables 
 Issue hybrid 2D/3D room-data sheets for any location 

 Easy to understand, contractor friendly 
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Construction Simulation 
 Link BIM project to construction schedule 

 Demountable walling 
HVAC spigots and flexibles 
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Construction Simulation 
 Link BIM project to construction schedule 

 Demountable walling 
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Fully specified, fully costed 

Solution in a Box 

PROJECTS 

 Healthcare 

 Hotels & Resorts 

 Commercial 

 Retail 

 Green Housing 

 Mixed Use 

 Education 

 Government 

By Sector 

as LEGO 

• Arts and Culture 
• Commercial  
• Retail 
• Banking 
• Affordable Housing 
• Education 
• Government 
• Healthcare 
• Hotels and Resorts 
• Industrial 
• Military  
• Mixed-Use 
• Pharmaceutical 
• Residential 
• Senior Living 
• Transport and Aviation 
• Infrastructure 
• Water 
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 BIM elements behave intelligently 

 BIM elements are virtual placeholders  
for real-world building products 

Think of BIM as Digital LEGO 
wall door column basin 
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Fully Costed Preconfigured Zones 
 Preconfigured zones allow quick and easy assembly into project 

 Attach Bill of Quantities recipes for real-time costing 

Welcome Area Waiting Area 1 Waiting Area 2 

Staff Pause Area Retail Tellers Area Offices 
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14+ 
6352 

Walls 

Doors/Windows 

Floors 

Slabs 
Ceilings 

Furniture 

 Multidisciplinary, fully costed 3D Prototypes 

 Engineered for reusability 

 Solution in a box 

Equipment 

Mech 

Prototypes by ‘Sector’ 

HVAC 

ATMs 

Bill of Quantities 

Mosaic Innovative Design & Construction Solutions 



REUSABILITY  

Optimised to 

Accelerate 

Project Roll-out 

 Healthcare 

 Commercial 

 Retail 

 Residential 

 Mixed Use 

By Sector 
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Projects Learn from each other 
 Cost quicker with each new project 

 Project knowledge accumulation 

Wall Recipe 

Door Recipe 

Wall Recipe 

Door Recipe 
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Accelerated Project Roll out 

14+ 
6352 
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Faster output with  

fewer resources 

IMPROVED 

EFFICIENCY 
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Mosaic Way versus Conventional 
 Resolve design earlier, value engineer cost optimisations 

Design 
Design 

Development 
Construction 

Documentation 
Construction Litigation? 

Effort 

Stages 

Shifting the effort curve left 

MacLeamy Curve 

“Value Engineering” 
is usually performed here… 

Traditional 
MOSAIC 

Workflow 
Workflow 
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Faster Project Delivery 

 Quicker project turnaround 

 Improved Efficiency 

 BIM Prototyping is Fast 

 

Traditional Consultants 

Integrated BIM Team  

Time 

 Multidisciplinary BIM Prototyping is FAST 

 New projects 70% complete from day one 

 Quicker project turnaround 

“70% Complete Rule”  
By working  

Parallel versus Sequential 

Mosaic Innovative Design & Construction Solutions 



 Small expert multidisciplinary BIM teams 

 Work parallel instead of linearly 

 Improved project load capability 

MOSAIC Integrated BIM Team  Traditional Consultants 

A MOSAIC expert BIM team  
of FOUR utilising a pre-

engineered BIM prototype  
is equal to TWELVE traditional 
consultants in terms of project 

load capability 

Do More with Fewer Resources 

14+ 
6352 
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ENHANCED COST 

CERTAINTY 

Real-time cost reporting 
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 Generate Bill of Quantities directly from the BIM project 

 Reduce project risk, better planning 

BIM Model 
Collection of BIM Lego blocks 

  

Collection of BOQ Recipes 
Real-world products & costs 

Real-time Cost Reports 
Bill of Quantities 

True Bidirectional Relationship  

Automatic Bills of Quantities 
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Enhanced Cost Certainty 
Elemental Estimate Bill of Quantities 



Share Data with Other Systems 

14+ 
6352 

 Export to Excel, Access, SAP, etc 
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Ever growing Repository of  

Project Knowledge  

COLLECTIVE 

INTELLIGENCE 
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Full Project Information Capture 
 MOSAIC digitally captures all project information and make it 

available to the entire project team throughout the lifecycle of 
the project… 
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 Search and report across ALL projects 

 ‘Google’ your branches 

 BIG data analysis 

Branch A 
Branch B 

Branch C 
Branch D 

Branch E 

Branch F 

Branch G 

Collective Project Intelligence 
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Track Assets across Projects 

Seattle Basin 
STE8598 

Milbrooke Basin  
STE8550 

Sterling Basin  
STE8643 

Beradi Basin 
STE8604 

Odyssey  Mixer 
DXR7720 

Espree Mixer 
DXR7743 

Silicone Sealant Foreno Mixer 
DXR8265 

Colonial  Mixer 
DXR8519 

Qty: 64 ea Qty: 71 ea Qty: 39 ea Qty: 113 ea Qty: 1827 m Qty: 25 ea Qty: 41 ea Qty: 112 ea Qty: 17 ea 

 Real-time tracking of assets across multiple projects 

Branch A Branch B Branch D Branch C 

Mosaic Innovative Design & Construction Solutions 



BIM for  

INFRASTRUCTURE 

Horizontal BIM 
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ipad 
 Gain greater insight into planning, design 

and construction 

 Better understand project impact  

 Better predict project outcomes 

 Help inform management decisions 

 Engage stakeholders via web/mobile 

 Animated storyboard presentations 

 Conduct environmental analysis 

 Dynamic sun, shadows, water, cloud 

 Add roads, bridges, buildings 

Large Infrastructure Projects 
 Integrate civil, geospatial and 3D buildings 

Conduct environmental analysis 
storyboard tools to take reviewers through your proposal virtually 
Dynamic Sun/shadow  
Add roads, bridges, and buildings to your model 
better understand  
project impact and help inform design and management decisions 
 
Visualize design concepts more accurately in the context of the existing environment 
 
Gain greater insight into planning, design,  
and construction with integrated analysis  
better predict project outcomes 
Create compelling visuals to  
help communicate design intent  
understand projects in real-world surroundings 
Add dynamic sun and shadows, water, and cloud 
Engage stakeholders via web/mobile acces 
 
 
 
  

iPad 
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Conceptual Roadway Design 

 BIM is a standardised way of working in which 3D 
data is stored and shared between parties 
throughout the design, construction and operation 
of buildings 

 Explore multiple road design concepts in context 
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Corridor Optimisation 
 Determine optimal horizontal & vertical roadway geometry 
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Intelligent Drainage Design 
 Analyse watersheds and streams across large terrains 
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Automate Culvert Layouts 
 Design culvert crossings with projected water flow 
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Hydropower Stations 

The first step of the project is the creation of an 
accurate 3D model of the area. To create this 
model, satellite imagery provides a basemap, aerial 
photography and LiDAR provided more details 
along with a colorized 3D point cloud for accurate 
capture of reality, and survey measurements 
provide a ground truth to ensure that the resulting 
model is accurate for engineering. 

Huangdeng Hydropower Station integrates a number of engineering disciplines and design 
elements, including power production, living quarters, processing plants, and auxiliary facilities 
linked by a network of infrastructure and roads. The project includes complicated retaining 
structures, underground factories, and diversionary structures, as well as very large and 
complex equipment and a multitude of supporting utilities.   
 

With an integrated 3D BIM model, engineers are able to speed the understanding of the 
hydrology, to calculate the volume of material that needs to be removed along with grading 
plans, to calculate the amount of cement needed, the location of structures, and the 
interconnecting infrastructure between the facilities. 

 $3 billion Huangdeng Hydropower Station in China 
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PLANNABILITY 

COSTABILITY 

CONSTRUCTABILITY 

REUSABILITY 

MANAGEABILITY 

KEY BENEFITS 

Thank you 
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