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Introduction

Foreword

Purpose

An aspiration to conduct more offsite manufacturing for building construction is not just a predominant 
trend of the industry or an attempt to accelerate the development process. The new wave of thinking 
encourages  us to use resources thoughtfully, which in turn transforms the focus of the industry 
towards precise early planning, standardization, and reduction of complex site-based labour. 
The significance of this new method started with the affordable segment of the market in response 
to the residential crisis in the middle of the century. Nevertheless, this tendency has evolved into 
a completely new approach to design and construction, covering various types of buildings and 
procurement routes.

This document contains a comprehensive description of Kreo Modular’s system and the principles 
underpinning volumetric modular design and evaluation. It is intended for various industry 
professionals and stakeholders, including developers, architects and cost consultants. 
The purpose of this document is to interpret the principles of modular facilities development and 
define the possibilities of applying the new approach for design and construction in the context of the 
modern industry. 

The above theses give the starting points for creating a platform to help carry out development more 
precisely and sustainably. 

Analysing the residential development market, the following items can be distinguished:
• Similarity of residential building massing implementation due to the influence of ergonomic 

principles
• The buildings are largely made up of the same components. The only difference is the scale
• Modeling principles and design processes vary but can be described within a consistent narrative 

https://modular.kreo.net/
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The Concept

What is Modular Building?

Fundamentals

Modular buildings are structures composed from predefined items and components that have been 
created in factories then assembled on site. 
Kreo Modular provides a modern alternative to the traditional approach to briefing and design, creating 
standardised units, which contain a number of specifics and planning options with the appropriate cost 
rates. While combining and manipulating the positions of initial masses, Kreo users can create unique 
structures that can be built using to modular or traditional construction (concrete or steel frame)

Fundamentally Kreo Modular stands for the simplification of pre-design for all industry professionals. 
Offering the multi-purpose tool and complying with the principles of DfMA, the goal is to create the 
basis for a flexible platform that allows modelling and analysing of development opportunities while 
saving time and costs. This ensures more accurate assessments and builds high-quality and reliable 
structures.

KM is a feasibility assessment tool for building massing  and detailed BIM model creation based on 
pre-developed assets that can be modified to enable quick modeling and design.
Using a set of pre-defined modular units and tuning various parameters, an extensive system is 
created to carry out viability analysis of various plots or selected buildings. Users upload their cost 
information and rates to our platform, meaning their project calculations are accurate and adapted to 
market conditions.

To fulfill market requirements our modular design system is divided into two approaches:

Generative modelling

Fast and easy evaluation, based on site dimensions and aspects, such as sunlight analysis, density and 
preferred building configuration

Pro modelling

A manual method of designing by assembling predefined units on the site yourself. 
In this case Kreo Modular embodies the significance of DfMA methods to fulfil requirements of modular 
construction, but also implements the new approach of design to refine the whole development  
process

https://modular.kreo.net/
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Building typology

Space concept

Modular system — is an approach that contains a set of predefined components, which is used 
to form out the various configurations of the building model. The basic component of a system is 
a module, which differs depending on functional purpose, standard dimensions and application. 
Therefore the modular approach operates every element of the building as a voxel, various 
combinations of which form layouts.
Modules are prefabricated building elements which are also called Pods. The layout of the building 
is created through a combination of various types of these basic items:

Module

Block

Unit

Building

Types of modules

Residential

Which include one or more rooms, MEP utilities and structural elements – out of which the building 
is constructed when these items are connected using standard values.
Currently Kreo has predefined 7 unified pod, combinations of which form apartments(units) with a 
different number of bedrooms: from studio to 3b

Core

In the context of layout planning a core is defined as set of modules, standardised with the 
residential module dimensions, to make it possible to generate alignment.
Core can be presented as a single element within the layout or split on stairs, groups of lift shafts 
and halls if that is needed to meet the requirements of fire safety regulations.
The planning element partly includes circulation area, along with corridor 

Corridor

The corridor module is a cassette with a standardised size, allowing implantation in the layout of 
various configurations 

Standard dimensions

All modules’ dimensions are determined by the external borders, in order to prevent discrepancies 
in the construction when changing the thickness of the components (e.g. walls) 

Residential

https://modular.kreo.net/
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Core

Corridor 

Units

The combination of these modules establishes the following residential units:

Studio

3 bedroom

2 bedroom

1 Bedroom

Block Layouts
Fundamentally the most common approaches to shaping a layout of the residential buildings are:

Tower

The layout type which always consists of one block, where the core is located
in the center of the layout and is surrounded by the circulation area and units

Linear

Multi block building, where the planning axis is the corridor, to which the units adjoin
and create the floor plan

RECTANGLE

SINGLE SINGLEDOUBLE DOUBLE

Aspect ratio characteristic defines whether the modules will be held on both sides of the corridor or only one

TOWER L-SHAPE

https://modular.kreo.net/


6modular.kreo.net

The functional scheme of a modular building presents as a combination of spaces, which can be 
tuned. The following primary spaces are elaborated with the Kreo system:

Kreo structural scheme of a modular building, 
based on concrete frame on basement and 
ground levels and concrete core, with modules 
of various compositions hanging on it. Despite 
special significance as a unified volumetric 
element, physically, the building core is a rigid 
concrete element.

Reinforced concrete elements are always 
adopted to standard modules’ sizes to organise 
rigid underlying frames, bearing the loads of the 
overlying pods.

Rigid connections of modular steel cages 
provide the stability of the frame comparable
to the traditional approach to construction

• Technical or ancillary area 
Accommodates by basement storey and can include plant rooms, storages and so on

• Public area 
Located on the ground floor. Generally includes spaces such as commercial, retail or amenity 

• Residential area 
This area consists of all residential modules forming apartments

• Circulation area 
Horizontal circulation is defined as a total corridor area

1. Foundation
2. Concrete core 
3. Concrete column 
4. Concrete slab
5. Modules cages

Basement — Technical

Corridor — Horizontal Circulation 

Ground — Public

Core — Vertical Circulation 

Modules - Residential 

Building system

Architecture

Structure

Functional diagram

The Kreo Modular system includes a number of predefined block layouts to allow quick generative 
or manual design. Flexible layout composition makes it possible to change floor plans using various 
unix mixes

Floor plan

1

2

4

5

3

https://modular.kreo.net/
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Composition

Basic components Module components

Generally modular building has the same hierarchy of components as traditional despite the 
principles of subdivision into elements. Kreo Modular buildings consist of following components:

• Residential modules

• Concrete core 

• Columns

• Concrete slabs

• Curtain wall facade

• Stairs 

• Lifts 

• Facade

• Walls 

• Foundations

• Doors

Based on the type of module and building specifics they can contain the following prefabricated 
components:

• Structural steel cages

• Architectural finishes 

• Balconies/Loggias 

• Doors

• Windows

• Partitions

• Equipment

• External composites

https://modular.kreo.net/
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Design process

Generative mode

Definition 

Kreo Generative mode is an approach to design using a modular system for quick assessment
of construction sites and obtains a number of site layout compositions

Site dividing
Kreo has the following algorithms in-built for space dividing. Depending on the required 
configuration and specifics of the land:

1. Polygon

Site splitting into a number of rectangular sub-areas with an approximate target 
area and can be moved relative to each other

2. Grid

Orthogonal grid generation with customisable cell sizes

Target area 

Desired area of the sub-areas into which
the site will be divided

Alignment 

Generated zones shifting 

Street width

Distance between generated areas

Rotation

Zones rotation within the site

Width 

Required width of the grid cell 

Length  

Required length of the grid cell 

https://modular.kreo.net/
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3. Voronoi

Site splitting into a number of irregular shapes, with an approximate target area

Street width

Distance between generated areas

Target area 

Desired area of the sub-areas into which
the site will be divided

Width

Required width of the grid cell 

Distance

Distance between generated areas

Courtyard setting
Definition of the location of the building and thus the courtyard area within the zones. The following 
parameters parameters can be tuned to obtain development options:

Street Width 

Required width of the grid cell 

Offset between building blocks

Positioning of buildings within generated 
zones to determine the most appropriate 
building footprints together with the most 
efficient use of land. Adjusting “Offset 
between building blocks” affects the shape 
and building footprint allocation

Building fitting 

Maximum number of storeys

Value of the “Maximum number of storeys” 
parameter sets the limits within which the 
heights of buildings are ranking on the site, 
taking into account sunlight and daylight 
calculations

Massing

https://modular.kreo.net/
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Pro mode

Definition 

Kreo Generative mode is an approach to design using a modular system for quick manual modeling
of buildings, using predefined components of blocks and units

Building modeling 

Creation of a building with a set of blocks, of which dimensions and connection points
are predefined. Setting out various combinations of building and custom height definitions within
the site 

Block modeling

Using apartment units and axis-significant corridor as a predefined component for modelling to 
implement custom block layout 

https://modular.kreo.net/
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Platform validity

Who can use Modular and why?

The Modular volumetric approach to design and construction can refine the working process of 
various professionals involved in the manufacturing and construction industry. Depending on their 
business objectives and company specifics, the following benefits can be obtained using Modular 
tool:

Developers

• Quick viability check by generating several concept 
design options without specific skills and software 

• Real time platform for briefing and negotiation 
with several parties contributing to the design and 
development

• The best project delivery approach assessment. Any 
modular project can be converted into a traditional 
building with the ability to compare the benefits with 
regards to costs and building efficiencies

Manufacturers

• Construction method profitability assessment 
through converting modular building design into 
traditional, directly comparing the efficiencies and 
cost plans of both options 

• Making a customised module system based on 
industry needs and manufacturing specifics

• As a presentation tool to quickly and clearly 
showcase the plethora of design options possible 
using modular construction

Contractors

• Earlier involvement in the design process, ensuring 
that designing for manufacture and assembly and 
sustainability has been taken into account

• Establishing the optimal design-cost trade-off from 
the outset of a building project

Cost Consultants

• Verification of the cost summary for each design and 
variation comparison using custom values 

• Flexible cost model based on predefined rates with 
the possibility of complete modification of all units

Designers

• Optimising the design process through rapid 
generation of concept designs and analytics, helping 
users choose an appropriate solution 

• Implementing unique modular components to build 
an initial design

https://modular.kreo.net/
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Market insights

 

The new way of building delivery is not just a solution for optimising a workflow or increasing profit, 
but rather a long-term opportunity of efficient manufacturing and assembling systems along with an 
aspiration to comply with ethical and environmental issues.
Due to complexity, risks and high cost, the construction industry has notoriously underperformed.
The financial and time implications of switching to a new method of work are often challenging for 
the industry, despite the obvious potential. Nonetheless, modern approaches to construction are 
developing tirelessly and should be integrated into the structure of the industry thinking, despite the 
high entry threshold. 

Based on McKinsey & Company’s report “Modular construction: From projects to products” it is 
estimated that the modular construction market could be worth more than $100 billion in US and 
European real estate, delivering $20 billion in annual savings.

The following benefits can be obtained when modular construction is optimized and capably 
delivered:

• Reduced build cost and overall lifetime cost of the building— these are not always observed

• Accelerated build schedules

• Greater certainty on both build times and costs

• Improved quality of the building, including better energy or seismic performance

• Modular construction can cut schedule by 20–50 percent and construction costs by 20 percent

As reported by McKinsey & Company “The next normal in construction” analysis, client demands 
are evolving with regards to performance, TCO, and sustainability: smart buildings, energy and 
operational efficiency, and flexibility and adaptability of structures will become higher priorities. 
Expectations are also rising among simple, digital interactions as well as more adaptable structures.

Modular construction in Europe and the United States could deliver annual savings of up to $ 22 billion

Using 3D volumetric modules can deliver 20-50 percent schedule compression

SOM
Global Modular Construction Market 

for High Rise Buildings 
$6B

Source: Market Research Future

SAM
Global Modular Construction Market: 

$74B
Source: Fortune Business Insight

TAM
Global Construction Market: 

$11T
Source: McKinsey

CAGR: 4.4%
Forecasted Period: 2017-2025

CAGR: 6.5%
Forecasted Period: 2018-2026

CAGR: 5.6%
Forecasted Period: 2017-2023

Construction related spending accounts for 13% of
the world’s GDP but the construction sector labor-productivity 
growth averaged 1 percent a year over the past two decades

From 2013 to 2018, investors poured $18 billion into Engineering and 
Construction technology, compared with $9 billion over the previous 
five years. This growth is expected to accelerate. [source: McKinsey]

Through automation and BIM integration, Kreo Modular can help 
scaling modular projects for high rise buildings at an early design 
stage.

Modular Construction has the potential to increase productivity, 
streamline procurement and simplify the build process 5 to 10 times 
[source: McKinsey]
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Redesign is frequent in traditional construction,
but very rare in offsite

More upfront design for early projects but design phase 
will shorten as designs are repeated

Installation could eventually be parallel with manufacture

Enhanced productivity in factory allows
fast module build

Fast assembly because no MEP
and finishing personnel required

Offsite manufacture begins in parallel with foundations

20-50% faster
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Sustainability

Developing the product in alignment with the principles of DfMA makes it possible to optimise the 
working process, making the design process quicker and more accurate. Due to modularisation 
of designing and construction this new way aims to be even more sustainable, reducing the time 
needed for various stakeholders in the construction industry to find common ground. As such,
in producing feasibility assessments based on site criteria, all those involved in the project delivery 
could operate without the need for installing specific software or printing paper documentation
in order to present their concept and negotiate with the client.

This goes back to the concept that sustainable development starts at the very beginning of the 
project briefing. Precise organization of the process and consideration of all details makes it 
possible to reduce the use of resources, environmental impact, transport load etc. at all stages
of development and construction

At the same time modularisation has the potential to enable standardization and drastically improve 
productivity in construction. Prefabrication and off-site manufacturing have been around for a 
long time in construction, but the combination of lighter-weight materials and digital planning and 
production technologies could enable the industry to attain new levels of quality, variability, and 
efficiency

Standards and requirements

As a UK company, Kreo solutions embody local design principles and requirements based on 
European practice in construction. Despite this the design and estimation methods are flexible and 
tunable within any context. 
The following standards and rules have been used to create appropriate solutions:

• Daylight and sunlight calculations
BS 8206-2:2008; Lighting for buildings

• Fire safety regulations, including circulation area requirements and apartments configurations
BS 9999:2008; Fire safety in the design, management and use of buildings

• Cost estimation methodology 
NRM1; RICS new rules of measurement

• Metrics and analytics 
RICS Code of measuring practice

• Working methodology
RIBA Plan of Work Designing for Manufacture and Assembly

Hence digital technologies can enable better collaboration, greater control of the value chain, and 
a shift toward more data-driven decision making. These innovations will change the way companies 
approach operations, design, and construction as well as how they engage with partners. 
Companies can improve efficiency and integrate the design phase with the rest of the value chain 
by using building-information modeling (BIM) to create a full three-dimensional model early in the 
project rather than finishing design while construction is already underway. This will materially 
change risks and the sequence of decision making in construction projects and put traditional 
engineering, procurement, and construction (EPC) models into question. Automated parametric 
design and object libraries will transform engineering. Using digital tools can significantly improve 
on-site collaboration. And digital channels are spreading to construction, with the potential to 
transform interactions for buying and selling goods across the value chain. 

https://modular.kreo.net/
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Case Study

Property description

Target objectives 

Modelling and massing

Facility: Residential multi-unit building 
Site address: Stepney Way, London E1
Site area: approx. 9000 m2

Developing residential modular cluster using both methods of modeling and figuring out which
is more appropriate to the exact site
Number of blocks — 4
Maximum number of storeys — 10

Generative

To divide the initial area and generate buildings, we used a polygon segmentation algorithm with
the following values
Number of storeys was defined to meet sunlight requirements as:

Building 1: 10 for both block;
Building 2: block 1 - 10, block 2 -6;

Pro

In order to implement the appropriate layout solution we used the following types
of predefined blocks
Number of storeys was defined manually to comply with the generative approach:
Building 1: 10;

https://modular.kreo.net/
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Floor Plan

Generative Pro

https://modular.kreo.net/
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Generative mode Pro mode

CommRetail

Circulation

Plant/BOH

Residential

Total

G
IA

Typical F2F Height (Ground)

Typical F2F Height

Number of cores

GIA per core

Net to Gross

Units per core

Sh
el

l a
nd

 C
or

e

Facade Area

Wall to Floor Ratio

Glass to Solid Ratio

Number of Balconies

Fa
ca

de

1 Bed

2 Bed

3 Bed

Studio

Total

U
ni

t M
ix

N
IA

Building 1

1 328.400

2 648.160

2 197.470

10 856.450

17 030.480

1 328.400

1 931.040

1 936.364

7 751.956

12 947.760

Building 2 Building 1

1 918.080

3 331.200

2 885.643

13 575.557

21 710.480

583.200

1 460.160

859.780

4 497.340

7 400.480

Building 2

Residential
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Glossary

• Building — an independent structure, which contains one or several blocks.
• Block — the part of a building that contains its core, along with the circulation areas where the 

units are connected. The term ‘block’ refers to a compartment, which is a subdivision of the 
building, and each block must have an entrance. Residential buildings have no interconnections 
between separated blocks, whereas in commercial buildings blocks are combined into one 
space.

• Unit — a specific functional zone, such as an apartment or office cluster. In modular buildings a 
unit is formed via a combination of two or more modules.

• Layout — the allocation of various units in the context of the block, or of several blocks or the 
overall building.

• Module — a prefabricated building element – containing one or more rooms, MEP utilities and 
structural elements – out of which the building is constructed when these items are connected 
using standard values.

• Modular system / set of modules — a set of predefined components, which is used to form out 
the various building model’s configurations.

• Kit of parts — a set of predefined elements, which is used to form out the various building 
model’s configurations.

• Component — a volumetric unit, generally accommodating a certain type of area, such as living 
(e.g. rooms) or circulation (e.g. staircases), which can be interconnected to compose a layout

• Element — a part of a building, such as a wall, column, window etc.
• Functional zoning (building) — the allocation of units with certain functional purposes 

(residential; commercial etc) within the building layout.
• Facility type — broadly speaking, the type of building.
• Core — a term that incorporates both the central circulating area of the building and the frame 

elements. 
• Apartment — special kind of unit found in residential buildings.
• Room — (acc. BS 6100) enclosed space within a storey, other than a circulation space.
• Single aspect block — a type of layout where the units are located only on one side of the 

circulation axis.
• Double aspect block — a type of layout where the units are located on both sides of the 

circulation axis.
• Tower — building containing one block, where the core is located in the center of the layout and 

is surrounded by the circulation area and units. 

• Analytics — project specifications, which contain building information such as area schedules, 
cost summary, etc.

• Metrics — a set of building properties expressed in numerical values.
• Design options — a term which is used when working in generative mode; it refers to the 

number of site layout variations, created based on the parameters.
• Feasibility studies — (acc. RIBA plan of work) studies undertaken on a given site to test the 

feasibility of the initial project brief on a specific site or in a specific context, and to consider how 
site-wide issues will be addressed.

• Briefing — (acc. RIBA plan of work) [meaning the Strategic brief.] the brief prepared to enable the 
strategic definition of the project. Strategic considerations might include considering different 
sites, whether to extend, refurbish or build new and the key project outcomes as well as initial 
considerations for the project programme and assembling the project team.

• Unit mix — the allocation of units within the building/block depending on their properties.

• Site — a polygon – created by the user within tilt boundaries – associated with the area of the 
development plot. Includes various facilities and infrastructure elements.

• Zone — sub area within the site, that actually contains a building.
• Site planning — a process associated with urban planning, which consists of the adjustment of 

site properties, building allocation etc.
• Functional zoning (site) — the allocation of various types of buildings on a site / the definition of 

various functional areas within a mixed—use building. 

Building planning

Site planning

Project

Area characteristics
• Site area — (acc. RICS) the total area of the site within the site title boundaries, measured on a 

horizontal plane.
• Gross internal area (GIA) — (acc. RICS) the area of a building measured to the internal face of 

the perimeter walls at each floor level.
• Gross external area (GEA) — (acc. RICS) the area of a building measured externally at each floor 

level.
• Gross floor area (GFA) — (acc. BS 6100) the total floor area contained within a building, including 

the horizontal area of external walls.
• Net internal area (NIA) — (acc. RICS) the usable area within a building measured to the internal 

face of the perimeter walls at each floor level.
• Plot ratio (PR) or Floor area ratio (FAR) — (acc. RICS) ratio of Gross external area to Site area, 

where Site area is expressed as one. 

https://modular.kreo.net/
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• Floor plan — a horizontal cross-section of the architectural model, which shows the location of 
architectural elements in relation to each other. 

• Ground floor plan — depicts the layout of the ground level of the building, with an allocation for 
the entrance.

• Floor plan options — the number of floor plan layout variations. Some options will be generated 
by default based on the inputted values, and more options can be created by adjusting the 
parameters. 

• Storey — (acc. BS 6100) space between two consecutive floors or between a floor and a roof.
• Functional storey — a storey which accommodates the areas with a functional purpose.
• Basement storey — storey which is set up, by default, as the underground space of the building 

and which repeats the contour of the ground floor.
• Storey height — the distance between the topmost surfaces of two consecutive floors.
• Level — a term that describes vertical building segmentation. It is determined by floor slabs and 

is not connected with functional zoning.
• Number of stories — a value which depicts the number of functional stories. It does not include 

technical or basement stories. 

• Modelling method — a modelling approach for approximate massing design.
• Massing (general term) — the process of establishing the shape of the future building (this is 

closely related to concept design). 
Kreo massing consists of two stages: drawing the desired 2D outline and deciding on the height 
of the building (number of storeys). 

• Vertical massing — a massing process that involves shape adjustment and functional zoning 
allocation in the context of various horizontal sections of the different storeys. 

• Generative mode — a modelling approach for modular buildings, which works through the 
adjustment of design parameters.

• Pro mode — a manual modelling approach for modular buildings.
• Parameters — a term for the values   that affect the layout, both in the context of a site or of a 

building.
• Site dividing — the process of splitting an initial site into sub-areas, into which buildings
• are placed.
• Courtyard — Set of parameters that determine the location of the building and thus the 

courtyard area within the zones.
• Building fitting — the process of actually positioning buildings within zones.
• Sunlight — (acc. BS EN 12665) visible part of direct solar radiation.
• Daylight — (acc. BS EN 12665) visible part of global solar radiation.

Specifications Modelling

https://modular.kreo.net/
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