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SOME THOUGHTS ON CRAFT...

Josef Frank 1931

“We men of the machine age know that its essential guiding 
principle is to achieve, objectively and formally, the greatest 
possible impact with the least possible means. The function of 
a house, however, cannot be expressed in words. That is to 
say it does not exist for cooking, eating, working and sleeping, 
but rather for dwelling. The awareness of living in an age that 
constantly aspires to its own transformation...has stripped 
us of any sense of pleasant peace and quiet. While all of the 
ornament of bygone eras has such an unbelievably soothing 
effect (such as that of an oriental rug), all sleek and quickly 
assessed industrial products only convey to us the speed with 
which they were manufactured.” (Frank, Architecture as Symbol, 1931, 
p.56)

Richard Sennett 2008

“The carpenter, lab technician, and conductor are all craftsmen 
because they are dedicated to good work for it’s own sake. 
Theirs is a practical activity, but their labour is not simply a 
means to another end...The craftsman represents the special 
human condition of being engaged.” (Sennett, The Craftsman, 2008, 
p.20)

Peter Salter 1989

“Accuracy is about developing and testing instinct, it is the job 
of the technical study to test and reinforce the instinct behind 
the strategy...An instinctive desire to describe the rooms inner 
qualities and its remoteness from or sympathy with the outside 
world is necessary.” (Salter, Intuition and Processes, 1989, p.15)



SECTION 01
BUILDING FORM, SYSTEMS, PLANNING 
AND CONTEXT

40%

The principle description of the overall 
project, introducing the reader to the principal 
design issues, examining programmatic, 
organizational, spatial and structural con 
gurations, including means of escape and  re. 
Section 01 should also explicitly address and 
represent the project context, and refer to 
local planning policy and unitary development 
plans.This section should be supported by 
and demonstrated through critical analysis 
using annotated general arrangement plans, 
sections, 3 dimensional representation and 
diagrams.



PROJECT INTRODUCTION

SECTION 01. BUILDING FORM, SYSTEMS, PLANNING AND CONTEXT.

A HAND CRAFTED HOME

FRANK’S HOUSE IS AN ASSEMBLAGE OF 
MAKING PROCESSES 

This report charts the development of Frank’s 
House. A five bedroom family home on 
Stockholm’s southern island Södermalm. 
The house has been designed with a 
conscious affiliation to Stockholm’s craft 
history, particularly the domestic craft of the 
1930’s pioneered by Architect Josef Frank 
and Pewter Designer Estrid Ericson and their 
company Svenskt Tenn (Swedish Team).

SWEDISH CRAFT TRADITONS

PROJECT BRIEF

This report charts the development of Frank’s House. A five bedroom 
family home on Stockholm’s southern island Södermalm. The house 
has been designed with a conscious affiliation to Stockholm’s craft 
history, particularly the domestic craft of the 1930’s pioneered by 
Architect Josef Frank and Pewter Designer Estrid Ericson and their 
company Svenskt Tenn (Swedish Team).

Svenskt Tenn is an interior design company with a store and studio’s 
in Stockholm. The company was founded in 1924 by Estrid Ericson, 
originally selling only pewter, but in 1930 the range was expanded to 
include an interior design department led by the Viennese Architect 
Josef Frank.

Since 1975 Svenskt Tenn has been owned by the Kjell and Märta 
Beijers Foundation which provides research grants within ecology, 
medicine and the preservation of traditional cultural and artistic values 
in Swedish home traditions.

To celebrate 50 years since its inception the Foundation has 
comissioned a house that will incorperate Josef Frank’s desire to 
promote highly humanitarian living in domestic environments. KMBF 
wishes that the house will be lived in by one of the designers at Svenskt 
Tenn.

Sebastian Schildt is a silversmith and designer for Svenskt Tenn. In 
conjunction with his 50th birthday, the board members at Svenskt Tenn 
thought it appropriate that their esteemed designer and chief Silversmith 
should live in the house upon its completion. Sebastian will live in the 
house with his wife and their three daughters, from the house he will 
teach two apprentice Silversmith’s in its adjoining Pewter workshop.

Josef Frank, Svenskt Tenn, Architect + Designer

Josef Frank, Design for Wallpaper, Landscape 
Contours, 1943

Frank, Chair, 1957

Estrid Ericson, Svenskt Tenn, Founder Ericson, Peruvian Urn, 1920’s 2017 Craftsmen Manufacturing

2017 Craftsmen Manufacturing
Images from Svenskt Tenn Website

Traditional Sami Farmers House

Collage of Sami Crafts

DOMESTIC HISTORY: THE SAMI

Sweden’s domestic history began when at the beginning of the Stone 
Age (12,000–1700 B.C.), the ice covering land receded enough to 
let the first immigrants arrive and settle. Europe’s only indigenous 
people, the ancestors of the Sami, migrated to the north of present-day 
Scandinavia, living in tents during the summer and more sturdy peat 
huts during the colder seasons. 

These fur-clad nomads hunted reindeer and made practical use of 
every part of the animal: meat was eaten, fur became clothing and wall 
insulation, antlers crafted into knife handles, bones became inlaid in 
woodwork, knife sheaths, engraved spoons, belt buckles, brooches, 
earings and pendants. Early Swedish nomads made waterproof jackets 
from seal and whale intestines, connecting seams between the tissues 
with glue made from rendered bones. The Sami crafts combined 
practicality with ornament in leatherwork, textiles, woodwork and 
silverwork.

INSTINCT, SKILL + HAND CRAFT

The indigenous tribes people of Sweden established 
handcraft as a part of Swedish identity as early as 
12,000 B.C. at the beginnings of Sweden’s domestic 
history. Differing patterns of ornament and techniques 
of application from tribe to tribe established hand-crafts 
as a signifier of not only wealth and status but also skill. 
Taking motif’s from patterns in nature, star formations 
and flowers, objects were defined by the human instinct 
of their creators. Human inquisitiveness developed 
skills which were passed through generations. This 
relationship between instinct, skill and hand-craft will be 
interrogated in Frank’s House. 

FRANK’S HOUSE IS AN ASSEMBLAGE 
OF MAKING PROCESSES



This project for an Amorphous Anchoring 
Chair explores the relationship between 
hand drawing and digital fabrication. The 
two inform each other as skills are acquired, 
instinct is altered. The symbiosis of these 
processes results in a physical form that is 
true to the spirit of the initial drawing and a 
drawn counterpart that is informed through 
making. Frank’s House has been designed 
through instinct. Behind a drawn instinct lies 
an acquired, knowing skill set.

Form acquired via a dialogue between 
instinctive hand drawing and accuiring 
knowledge in digital fabrication techniques. 

Step 1. Hand draw object
Step 2. Model in rhino
Step 3. Fabricate with CNC milling machine
Step 4. Alter hand drawing
Step 5. Alter rhino model
Step 6. Fabricate

ETC...

DESIGN METHODOLOGY

HAND DRAWING + DIGITAL FABRICATION
DIALOGUE WITHIN DESIGN METHODOLOGY

CNC Milled 1:20 Wooden Chair CNC Milled 1:20 Wooden Chair

Screenshots Charting the Evolution of the 3D Digital 
Model as Influenced by CNC Milling Fabrication Process

Early Drawing of Chair Before Rhino Fabrication 
Process is Begun, Drawn lines are Highly Fluid and 
Expressive

Drawing of Chair During Rhino Fabrication Process, 
Drawn lines are More Refined and Static

AMORPHOUS ANCHORING CHAIR

The chair deliberately takes a form that is amorphous. 
It is an object upon which meaning is invited to 
be endowed by the subjective experiences and 
preoccupations of those who interact with it. The thing 
was designed at 1:1 scale, horizontal and vertical 
planes determined by the human body and therefore 
this form came into fruition via pragmatic design.

After the incubation period however, this form exists 
in the world, taking on an independent life that is 
separate to its life in conception. At 1:20 scale, 
“Amorphous Chair” becomes ergonomic, crafted 
door handle. At 1:1 “Amorphous Chair” becomes 
dismembered body whose amputated limbs occupy 
park and bedroom. Narratives of practical opportunity.

SECTION 01. BUILDING FORM, SYSTEMS, PLANNING AND CONTEXT.



Södermalm is central Stockholm’s South 
Island. Connected and navigated by a 
number of bridges. Until the early 17th 
century Södermalm was mainly a rural, 
agricultural area. Its first urban areas 
were planned and built in the mid 17th 
century, comprising a mixture of working 
class housing, some of which surrounf the 
immediate site. 

Södermalm is has the nick name “Söders 

A VIEW OVER STOCKHOLM

SITE CONTEXT
SECTION 01. BUILDING FORM, SYSTEMS, PLANNING AND CONTEXT.
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CITY VIEWING PLATFORMS

LOCATED 46M ABOVE LAKE MÄLAREN 

Plan View of Södermalm

höjder”, (south heights) which reflects its 
topography of sheer cliffs and rocky hills. The 
hills of Södermalm provide remarkable views 
of Stockholm’s skyline which exist on site. In 
the 18th century, the working-class cottages 
that clung to Mariaberget, the steep cliffs 
facing Riddarfjärden, were replaced by the 
large buildings that are still present today.



SECTION 01. BUILDING FORM, SYSTEMS, PLANNING AND CONTEXT.

SITE CONTEXT

A VIEW OVER STOCKHOLM Södermalm is central Stockholm’s South 
Island. Connected and navigated by a 
number of bridges. Until the early 17th 
century Södermalm was mainly a rural, 
agricultural area. Its first urban areas 
were planned and built in the mid 17th 
century, comprising a mixture of working 
class housing, some of which surrounf the 
immediate site. 

Södermalm is has the nick name “Söders 

höjder”, (south heights) which reflects its 
topography of sheer cliffs and rocky hills. The 
hills of Södermalm provide remarkable views 
of Stockholm’s skyline which exist on site. In 
the 18th century, the working-class cottages 
that clung to Mariaberget, the steep cliffs 
facing Riddarfjärden, were replaced by the 
large buildings that are still present today.

Stockholm. Aerial view.

Panorama from Skeppsholmen Island 
(North of Site)

SITE
Elevated Site behing 
public park with views 
over Gamla Stan (Old 

Town) and City.

SITE

KATARINA 
CHURCH

Busy resident and 
tourist attraction. 
Heavy footfall.

GAMLA 
STAN

SÖDERMALM

LÅNGHOLMEN

KUNGSHOLMEN

NORRMALM

ÖSTERMALM

SKEPPSHOLMEN DJURGÅRDEN

FOTOGRAFISKA 
MUSEET I 

STOCKHOLM
Tourist attraction. Heavy 

footfall.

OFFICES + ELEVATED CITY 
VIEWING PLATFORMS

Heavy footfall.

SLUSSEN 
BRIDGE

Slussen links the old town 
and Södermalm in central 
Stockholm. Renovation 
works beginning in 2013 

will transform Slussen into 
“one of Stockholm’s most 
attractive meeting places, 

with a new park.”
(www. stockholm.se/

slussen) 

SITE
Stockholm Topography. Aerial view.
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FOTOGRAFISKA MUSEET I 
STOCKHOLM
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SITE

AT THE TOP OF THE ROCK

SITE CONTEXT
SECTION 01. BUILDING FORM, SYSTEMS, PLANNING AND CONTEXT.

LOCATED 46M ABOVE LAKE MÄLAREN 

Currently the granite bedrock is covered by a 
thin layer of tarmac.

At Phase 1 of Construction a Hydraulic top 
hammer drill will excavate 900mm of granite. 
The excavated area will then be 3D scanned 
to create a precise computer file. In Rhino the 
point cloud will be edited to form a precise 
entrance with steps, gutter, grooves, column 
slots etc. This file will be converted into 
drilling instructions to remove the extra 80mm 
of granite, to be carried out by a robotic arm 
to a tolerance of ±2mm.

Site Aerial View.

A Digital Walk Around Site

Site Panorama

Site Aerial View.

Drawing Granite - Site Context

Frank’s House will incorporate its granite foundations into its entrance.

SITE

Car Park
Elevated behind 
public park with 
views over Gamla 
Stan (Old Town) 
and City.



GRANITE BEDROCK
SECTION 01. BUILDING FORM, SYSTEMS, PLANNING AND CONTEXT.

SITE GEOLOGY The site sits on a thick layer of Moraine 
Sediment, roughly 15m deep. Moraine is a 
mass of rocks and sediment carried down 
and deposited by a glacier, typically at its 
edges or extremities. In the case of this site, 
the Moraine deposit is Granite rock which will 
be incorperated into the entrance of Frank’s 
House. Metaphorically pulling layers of the 
site up and into the building.

Drawing Granite - Underneath Site

Frank’s House will incorporate its granite foundations into its entrance.

Site Topography

Site Geology

Berg Bedrock Cement

Sand and Sills 
Loose Sediment

Moraine Lera, Mud, Clay

Rock Formation on Site Rock Formation on Site Rock Formation on Site

PEELING UP LAYERS OF THE SITE INTO FRANK’S HOUSE



AN AGGREGATION OF PARTS
SECTION 01. BUILDING FORM, SYSTEMS, PLANNING AND CONTEXT.

SITE STRATEGY CAPITALIZING SITE VIEWS

CRAFTED HOUSING SCULPTED INTO 
THE SITE LANDSCAPE

Proposal for Relationship Between Three Crafted Houses

Proposal for Relationship Between Three Crafted Houses

Collage Showing Proposal for 
Relationship Between Three Crafted 
Houses
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The building is an amalgamation of these 
floating fragments that have drifter together 
and intertwined. Halted at a moment in time 
the fragments are caught between static and 
flux.

Rectilinear and curvilinear forms play a game 
of rock paper scissors, jostling for power over 
who supports who? Heaviness and lightness 
are explored. Thick and thin. 

An aggregation of parts. A floating ship in the 
city of Stockholm. Details expose material 
relationships and are designed to be read, 
this legibility aims at revealing the fragments 
and their process of formation.

Section Drawing Showing Proposal for Relationship Between Three Crafted 
Houses

Arrows Show Key Views on Site, Selected Site Location Hightighted

Pulling up Layers of Site, House Dug into Ground?
Views through Sculpted Holes in Frank’s House?



Concept Drawings Show Relationship Between ID, EGO and SUPEREGO

A HOUSE ARRANGED BY PSYCHOLOGICAL FUNCTIONS
SECTION 01. BUILDING FORM, SYSTEMS, PLANNING AND CONTEXT.

SPATIAL DISPOSITIONS

THE ID
THE EGO
THE SUPEREGO

Spaces of the building are catagorised as 
embodying a spirit that is related to and 
therefore placed within the realm of the ID, 
the Ego or the Superego.

Conceptually the Ego mediates to 
neighbouring buildings and to areas of 
interaction within the building. The ID is 
reserved for highly creative, individualistic 
spaces with functions to delve into ones 

SPACES OF ID - PRIVATE

Hobby Room
Reading Room
Exercise/Freedom Room
Bedroom
Upper Roof Terrace
Floating Seating Pod
Bathroom

SPACES OF EGO - IN-BETWEEN

Library
Kitchen
A cosy living room
Workshop
Lower Roof Terrace

SPACES OF SUPEREGO - PUBLIC

Landscaped Areas
Seating Mounds
Storage
Toilet

unconsciousness. The superego then takes 
the more menial functioning spaces of the 
house where interactions from day to day 
are a little more pragmatic - the garage for 
example in this house is intended for the Car, 
the workshop for the tinkerer.

Endless House
Frederick Keisler
1924

Connecting to the human 
Psyche - Keisler aimed to 
dissolve the visual or real 
imagg and environment 
into a free flowing space.

His building acts as a 
hybrid - joining man and 
environment, technology 
and myth, the unconscious 
mind and the real world. 
Keisler proposes the house 
as a labyrinth, replicating 
the structure of the uncon-
scious mind. 

Concept Drawing Show Relationship Between ID, 
EGO and SUPEREGO

LIVING ROOM

KITCHEN

DINING

STORAGE

ADULT BEDROOM

CHILDS BEDROOM

STUDY/READING ROOM

BATHROOM

Massing Drawings of Spaces



CONFIGURING PSYCHOLOGICAL FUNCTIONS
SECTION 01. BUILDING FORM, SYSTEMS, PLANNING AND CONTEXT.

SPATIAL DISPOSITIONS

THE ID
THE EGO
THE SUPEREGO

Spaces of the building are catagorised as 
embodying a spirit that is related to and 
therefore placed within the realm of the ID, 
the Ego or the Superego.

Conceptually the Ego mediates to 
neighbouring buildings and to areas of 
interaction within the building. The ID is 
reserved for highly creative, individualistic 
spaces with functions to delve into ones 

unconsciousness. The superego then takes 
the more menial functioning spaces of the 
house where interactions from day to day 
are a little more pragmatic - the garage for 
example in this house is intended for the Car, 
the workshop for the tinkerer.

Adolf Loos
Raumplan
Villa Mueller
1928

A strong contrast is staged between the 
simple, almost hermetic façade and the rich 
and complex interiors cladded in marble for 
the public areas and wood for the private 
rooms. The distribution is based on the 
principles of the Raumplan (spatial plan) 
already applied by Loos for the Ministry of 
War (“Kriegsministerium”) in Vienna in 1907. 
The Villa Mueller’s Raumplan is a complex 
exercise set to avoid the organization in 
separated floors and structure the space 
in a sequence of stepped areas while 
differentiating the height of the ceiling in 

A

D

G

H

I

F

J

K

L

M

N

E

B

C

Massing Spaces

Massing Spaces

Massing Spaces

A - TOILET
B - HOBBY/READING ROOM
C - BATHROOM
D - ENTRANCE
E - STRUCTURAL CONNECTING WALL
F - KITCHEN
G - GARAGE
H - LIVING ROOM
I - DINING ROOM
J - MEDIA ROOM
K - BEDROOM
L - STUDY
M - BEDROOM
N - STRUCTURAL CONNECTING WALL

Early Drawing of Frank’s House



CONFIGURING PSYCHOLOGICAL FUNCTIONS
SECTION 01. BUILDING FORM, SYSTEMS, PLANNING AND CONTEXT.

SPATIAL DISPOSITIONS

THE ID
THE EGO
THE SUPEREGO

Spaces of the building are catagorised as 
embodying a spirit that is related to and 
therefore placed within the realm of the ID, 
the Ego or the Superego.

Conceptually the Ego mediates to 
neighbouring buildings and to areas of 
interaction within the building. The ID is 
reserved for highly creative, individualistic 
spaces with functions to delve into ones 

unconsciousness. The superego then takes 
the more menial functioning spaces of the 
house where interactions from day to day 
are a little more pragmatic - the garage for 
example in this house is intended for the Car, 
the workshop for the tinkerer.

Massing Spaces According to Psychological Functions

GF

A cosy living room
Workshop
Storage
Toilet

1F

Kitchen
Reading Room
Study
Free Room
Toilet

2F

Library
Toilet
Bathroom
Free Room
Lower Roof Terrace

3F

Bedroom 1
Bedroom 2
Upper Roof terrace
Bathroom
Toilet
Floating Seating Pod

4F

Bedroom 3
Bedroom 4
Bedroom 5
Bathroom
Toilet

Diagram Showing Massing of Spaces According to 
Psychological Functions

Early Drawings of Frank’s House



DEVELOPMENT OF DESIGN THROUGH HAND DRAWING
SECTION 01. BUILDING FORM, SYSTEMS, PLANNING AND CONTEXT.

INTERROGATING THE QUESTIONS PROPOSED BY INTUITIVE HAND DRAWINGS

Frank’s House is an assemblage of making 
processes, designed through instinct. Behind 
a drawn instinct lies an acquired, knowing 
skill set.

The symbiosis of Drawing and Fabrication 
techniques is something that will be explored 
throughout this report. It is hoped that these 
processes will result in a physical form that 
is true to the spirit of the initial drawing and 
a drawn counterpart that is informed through 
making. 

HAND DRAWING DRAWING FOR 
DIGITAL FABRICATION

FRANK’S HOUSE IS AN ASSEMBLAGE 
OF MAKING PROCESSES

GF Plan 1F Plan 2F Plan 3F Plan

Hand Drawings During Early Design Stage. 
RIBA Stage 1 & 2.



DEVELOPMENT OF DESIGN THROUGH HAND DRAWING
SECTION 01. BUILDING FORM, SYSTEMS, PLANNING AND CONTEXT.

INTERROGATING THE QUESTIONS PROPOSED BY INTUITIVE HAND DRAWINGS

Frank’s House is an assemblage of making 
processes, designed through instinct. Behind 
a drawn instinct lies an acquired, knowing 
skill set.

The symbiosis of Drawing and Fabrication 
techniques is something that will be explored 
throughout this report. It is hoped that these 
processes will result in a physical form that 
is true to the spirit of the initial drawing and 
a drawn counterpart that is informed through 
making. 

CNC MILLING
OFF-SITE

GF Plan

Internal of Dark Entrance and Revolving Door 

External of Dark Entrance and Revolving Door 

Section of Dark Entrance and Revolving Door, Sloping 1m to 
Expose Granite Foundations and add Black.

Candle Holders Fabricated from bent Brass 
Cause an intense glow against blackness of 
charred timber and granite at entrance.

POINT A

POINT A

POINT A

The drawings suggest that the 
Revolving Door is manufactured 
through CNC milling. This allows 
bulbous shapes such as these to 
be achieved.

The Door can be CNC milled 
off-site.

Currently the granite bedrock is covered by a 
thin layer of tarmac. A hydraulic top hammer 
drill could be used on site to expose the 
granite. The excavated area could then be 
3D scanned to create a precise computer 
file. In Rhino the point cloud will be edited to 
form a precise entrance with steps, gutter, 
grooves, column slots etc.

Access/ Circulation

Ramp at Dark Entrance is sloped 1:12 to 
meet part K of the Building regulations.
Wheelchair Accessible toilet on GF and 3F.

This concrete wall could be formed using 
fabric forming techniques. Permeating 
all spaces, it acts as a way finder in the 
building.

POINT B

Primary Structural Red Concrete Wall

POINT B



DEVELOPMENT OF DESIGN THROUGH HAND DRAWING
SECTION 01. BUILDING FORM, SYSTEMS, PLANNING AND CONTEXT.

INTERROGATING THE QUESTIONS PROPOSED BY INTUITIVE HAND DRAWINGS

Frank’s House is an assemblage of making 
processes, designed through instinct. Behind 
a drawn instinct lies an acquired, knowing 
skill set.

The symbiosis of Drawing and Fabrication 
techniques is something that will be explored 
throughout this report. It is hoped that these 
processes will result in a physical form that 
is true to the spirit of the initial drawing and 
a drawn counterpart that is informed through 
making. 

FABRIC FORMING CONCRETE
IN-SITU

Early Rhino Model of Frank’s House with 
Primary Structure Red Wall

GF Plan

POINT B

Later Drawing of Primary Structural Red Concrete Wall

Drawing Showing Steel Reinforcement to 
Fabric Formed ConcreteSection Drawing Shows Red Fabric Formed 

Concrete Wall, Protruding through floors in 
the building

Diagram of how Fabric Formwork might work

POINT B

Mark West. Fabric Formed Column, 
Shuttering.

Red Wall
Fabric Formed Concrete

Concrete In-Situ diving boards
London Aquatics Centre
Zaha Hadid

In Frank’s House different surface finishes 
will be applied to the concrete either through 
the formwork itself, or via surface alterations 
after the formwork is removed. Finishes are 
for calming effects, sound absorption, tactility, 
legibility and emphasise bits of the building 
you touch and bits of the building you can’t 
reach.

Concrete is formed by casting - a concrete 
object takes shape when it is poured into a 
mould (formwork). When concrete solidifies 

and its surrounding formwork is removed, 
its surface retains an imprint of how it was 
made.

Reinforcenent will be important, the distance 
between concrete surface and nearest 
reinforcing bar should not be less than 3cm - 
this is to avoid oxidation.



DEVELOPMENT OF DESIGN THROUGH HAND DRAWING
SECTION 01. BUILDING FORM, SYSTEMS, PLANNING AND CONTEXT.

INTERROGATING THE QUESTIONS PROPOSED BY INTUITIVE HAND DRAWINGS

COLLATING DRAWINGS IN A 
COHERENT BUILDING

FRANK’S HOUSE IS AN ASSEMBLAGE 
OF MAKING PROCESSES

Collaging sketches brings into the question 
the fragmented relationship of elements 
within the building. Instead of the building 
navigated by a connecting red wall, can the 
elements be floating fragments within a wider 
building framework?

Early GF Plan Drawing

Translucent Seal Skin Facade allows View to Chimney from outside 
Frank’s House

Development of Chimneys Chimneys protrude into roof to form 
seating areas

Mark West
Fabric Formed 
Concrete Columns

Translucent Panel Made from Wooden, 
CNC Milled Louvres and Stretched Seal 
Skin - Traditional Sami Craft

POINT C

POINT A

POINT B

POINT A

POINT A

POINT B

POINT B

POINT C



DEVELOPMENT OF DESIGN THROUGH HAND DRAWING
SECTION 01. BUILDING FORM, SYSTEMS, PLANNING AND CONTEXT.

DEVELOPMENT OF DESIGN THROUGH HAND DRAWING

Frank’s House is an assemblage of making 
processes, designed through instinct. Behind 
a drawn instinct lies an acquired, knowing 
skill set.

The symbiosis of Drawing and Fabrication 
techniques is something that will be explored 
throughout this report. It is hoped that these 
processes will result in a physical form that 
is true to the spirit of the initial drawing and 
a drawn counterpart that is informed through 
making. 

A COLLAGE OF MATERIALS AND 
FABRICATION TECHNIQUES

Early Elevation of Frank’s House

Materials in Bedroom, Stone, Glazed Tiles Stone Material Parameters in Bedroom Steel Staircase



DEVELOPMENT OF DESIGN THROUGH HAND DRAWING
SECTION 01. BUILDING FORM, SYSTEMS, PLANNING AND CONTEXT.

INTERROGATING THE QUESTIONS PROPOSED BY INTUITIVE HAND DRAWINGS

Frank’s House is an assemblage of making 
processes, designed through instinct. Behind 
a drawn instinct lies an acquired, knowing 
skill set.

The symbiosis of Drawing and Fabrication 
techniques is something that will be explored 
throughout this report. It is hoped that these 
processes will result in a physical form that 
is true to the spirit of the initial drawing and 
a drawn counterpart that is informed through 
making. 

HAND DRAWING DRAWING FOR 
DIGITAL FABRICATION

POINT A

1F Plan

Seating at base of Staircase Glulam Timber Beams and 
Thick Concrete Basin Balconies 
in Free Room

Stair Components made from Concrete, Glulam Timber 
and Steel

POINT A
POINT B

POINT A

Cold Moulding Fabrication 
Process used for Timber Floor 
Decks, A Technique used by 
boat builders.
POINT C

POINT D

POINT C

Protruding Fabric Formed In-situ Red Concrete Wall

POINT D

POINT B



ACCESS, CIRCULATION + MEANS OF ESCAPE
SECTION 01. BUILDING FORM, SYSTEMS, PLANNING AND CONTEXT.

BUILDING REGULATIONS PART B, K + M

BUILDING REGULATIONS

GF Plan, Principles applied on all floors

COMPARTMENTALISATION

Wooden floor decks are suceptible to fire since they 
are stacked one on top of the other. The spread of 
fire within the building has been restricted
by sub-dividing wooden and concrete spaces into 
compartments separated
from one another. The steel structure is treated
with an intumescent coating.

Bedrooms, Toilets, Kitchen and Workshop will 
operate as single fire protected units
and they will be supported by designated fire 
corridors
and automatically closing fire doors.

MEANS OF ESCAPE

Frank’s House has been designed and
constructed to ensure that there is provision for 
early
warning of fire. In the event of a fire an appropriate 
means of escape
has been considered from the building to a place of 
safety
outside the main building structure. 

ESCAPE DISTANCES

According to BS 5588-5: 2004 a maximum distance
of 18m is the travel distance in an unprotected
space. Frank’s House is 22m long and 9m wide with 
possible escape routes inbetween.

ESCAPE WIDTHS

When the building is in use the multiple fire escape
routes each have a minimum width of 1700mm, 
given
adequate escape when at full capacity. Where 2
separate fire exits are available, they are at least 
45°
apart from each other, so that if one is blocked, the
other is still accessible.

MEANS OF WARNING

The building will alert users to early signs of fire
via alarms from smoke detectors which will travel
through the building. There will also be integrated
automatically closing fire doors. A sophisticated
sprinkler system is installed throughout; sensors
detect on a metal square grid thereby focusing and
minimising water damage.

FIRE SERVICE ACCESS

A fire engine can be parked on the street at the 
back of the building.

Frank’s House is Easily Accessible from its East Side, with a distance 
of 9m to the Neighbouring Building 





SECTION 02

BUILDING CONSTRUCTION
15%

A detailed investigation and study of the principle 
building fabric, with consideration
to material selection, use and performance, as 
well as processes involved through manufacture, 
fabrication, construction and assembly. Students 
should consider what might influence their 
selection and the relative consequences of those 
decisions. This section must convey the building 
project’s principal design strategies for key 
junctions of the external envelope demonstrated 
through analysis and annotation of key details,
plans, sections, exploded axonometric, 3D 
representations and diagrams.

An aggregation of parts. A floating ship, anchored 
by a protective hand screen. The concealing 
hand anchors the fragmented amputations that 
have been claimed from viscous bodies around 
Stockholm. Revealing their process of formation. 
Embracing the eternal present.



2.01 FLOATING FRAGMENTS

(DESIGN STRATEGY FOR KEY 
JUNCTIONS)

Each form is a fragment of its larger 
individual story. One fragment is supported 
by or supports another. The building is an 
amalgamation of these floating fragments 
that have drifter together and intertwined. 
Halted at a moment in time the fragments are 
caught between static and flux.
Rectilinear and curvilinear forms play a game 
of rock paper scissors, jostling for power over 
who supports who? Heaviness and lightness 

Metal Cover over Dark Entrance

Balloon Organs

Timber Decks

Viscous Revolving Door

Revolving Chair

Glulam Tinber Tongues

Concealing Stone Hand

Churchy Louvres

Luscious Lipping Green Roof/ Sauna Room

Totem Poll Chimney

are explored. Thick and thin. 
An aggregation of parts. A floating ship, 
anchored by a protective hand screen. The 
concealing hand anchors the fragmented 
amputations that have been claimed from 
viscous bodies around Stockholm. Details 
expose material relationships and are 
designed to be read, this legibility aims at 
revealing the fragments and their process of 
formation.

DESIGN STRATEGY FOR KEY JUNCTIONS

SECTION 02. BUILDING CONSTRUCTION.

FLOATING FRAGMENTS

Frank’s House Section 1:100@A3



MILLING. WELDING. WRAPPING. PRESSING. CASTING. STAINING.

SECTION 02. BUILDING CONSTRUCTION.
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2.02 ELEMENTS OF DARK ENTRANCE

A. VISCOUS REVOLVING DOOR

D. BEDROCK ANCHOR

DARK ENTRANCE

Fig 1. Dark Entrance Area

Floor to Ceiling Height is 2880mm
Door Height 2340mm

The entrance to the house sits 1080mm 
below ground floor level. On entering, 
inhabitants transition from the light of 
the outside through this dark cavernous 
passageway before proceeding through the 
depth of the house towards its inner light.

The ground at the entrance slopes away to 
reveal a wall and floor of dark black rocks, 
eluding to both depth and solidness. These 
rocks are the solid anchor point that halts it’s 
constituent fragments in the present moment.

Materiality of the building is met at the 
entrance:

The materials used throughout the house 
are met at its entrance, some fragments 
manipulate materials through digital 
fabrication techniques (computer modelling 
and digital milling) and in other fragments, 
more traditional craft techniques are used in 
the fabrication process. For example: wood is 
used in 3 different ways at the entrance, CNC 
Milled, Stained, Woven.

Fig 2. Axonometric of Dark Entrance

A. VISCOUS 
REVOLVING 
DOOR

C. QUIET 
TIMBER 
BACK 
REST

B. LOITERER’S 
SHELL

D. BEDROCK 
ANCHOR

•  Materials - Padauk Hardwood, 
Aluminium, Pewter, Polyurethane
•  Manufacturing Process - CNC, 
Welding, Casting, 
•  Fabrication - Prefabricated, Off-Site
•  Assembly - Off-Site, Gluing, Slotting
•  Construction - Phase 3 (After 
Primary and Secondary Structure 
Exist).

•  Materials - Oak, Black Oil based Gel 
Stain
•  Manufacturing Process - Sawing, 
Drilling, Nailing, Staining
•  Fabrication - Cut to size On-Site
•  Assembly - On-Site, Sawing, Nailing
•  Construction - Phase 2 (After 
Primary Structure Exists).

•  Materials - Steel, Aluminium, 
Coloured Resin
•  Manufacturing Process - Pressing, 
Casting, Welding
•  Fabrication - Prefabricated, Off-Site
•  Assembly - On-Site,Slotting, 
Screwing
•  Construction - Phase 2 (After 
Primary Structure Exists).

•  Materials - Granite
•  Manufacturing Process - n/a
•  Fabrication - Hydraulic top hammer 
drill rig, Robotic Arm to Finish
•  Assembly - On-Site
•  Construction - Phase 1 (Alongside 
laying site foundations).

B. LOITERER’S SHELL

Constituent Parts:

1. Viscous Door
2. Frame
3. Axle

Constituent Parts:

1. Panels
2. Insulated Frame

Constituent Parts:

1. Shell Plates
2. Column Head and Gutter
3. Tongue Attachments
3. Planters

Constituent Parts:

1. Exposed Bedrock
2. Slots in Bedrock

C. QUIET TIMBER BACK REST



2.02 DARK ENTRANCE

1

Fig 2. Steel Frame Supporting DoorElevation of Viscous Revolving Door

Section of Viscous Revolving Door

Steel Frame to Support Door. 50mm Diameter Steel Tubes with 
Cast Steel Plate fitted for cross bracing. Frame Screwed to 
Wooden Block Sub-structure.

Detail of Steel Feet and Gutter (Water Runs off across 
Coloured Resin).

CNC Milling of Padauk Pieces

SECTION 02. BUILDING CONSTRUCTION.

2.02 MILLING VISCOUS REVOLVING The Door Consists of a Frame, supporting a 
Rectilinear Wooden Sub-structure to which 
individually CNC milled blocks of Paduk 
Hardwood (high durability) are glued. The 
Wood is coated in Polyurethane for Weather-
proofing sealant.
A cast Iron Surround Encases the Door which 
has a rubber seal.

Steel Frame + Rotating Axle
Installed when main structure of building is 
complete

•  Materials - Padauk Hardwood, Steel, 
Polyurethane/Coloured Resin
•  Manufacturing Process - CNC, Welding
•  Fabrication - Prefabricated, Off-Site
•  Assembly - Off-Site, Gluing, Slotting
•  Construction - Phase 3 (After Primary and 
Secondary Structure Exist).

Constituent Parts:

1. Viscous Door
2. Frame
3. Rotating Axle

CNC MILLING. WELDING. CASTING.

[A] VISCOUS REVOLVING DOOR

African Padauk HardWood.
Finished here with oil-modified polyurethane. 
Selected for its Vermillion Colour

Gaetano Pesce
Coloured Resin 
Door 1994

Gaetano Pesce
Up Chair 1969
Oak - Laminated Pieces of Oak Glued Together
Originally constructed of polyurethane foam.

Pesce’s design ethos is to embrace Human 
Imperfections in design, design with the Human 
Touch.

150mm 150mm

19
80

m
m

150mm

2500mm

Exposed Granite 
Bedrock

30mm Deep 
Coloured 
Resin Inlay, 
to Match 
Pesce 
Example

30mm 
Rubber 
Door 
Seal

CNC Milled Padauk 
Wood Door made from 
200mmW x 150mmH 
pieces

18
0m

m
27

0m
m

150mm x 50mm 
Steel Feet

30mm 
Corrugated 
Rubber Pads 
Sit on 15mm 
Steel Frame

3 axis CNC milling machine, tolerance of +/- 
0.01mm

70
m

m
17

0m
m

30mm Deep 
Coloured Resin

10
80

m
m

200mmW 
x 150mmH 
Padauk Pieces

Cast - Iron
Surround 
Retains 
100mm Gap 
Between Door 
and Granite

Wooden Sub-structure

Fig 2. Steel Frame Sup-
porting Door, Probably 
Should be Fabric Formed 
Concrete around Door



When glacial ice melts, different types of 
rock are laid down that have been carried 
along by the glacier. Piles of these deposits 
are called moraines. The moraines become 
visible as small outcrops, protruding from 
the surface of the site.

HYDRAULIC DRILLING. 3D SCANNING. ROBOTIC DRILLING.

SECTION 02. BUILDING CONSTRUCTION.

[D] BEDROCK ANCHOR

•  Materials - Granite
•  Manufacturing Process - n/a
•  Fabrication - Hydraulic top hammer drill 
rig, Robotic Arm to Finish
•  Assembly - On-Site
•  Construction - Phase 1 (Alongside laying 
site foundations).

Constituent Parts:
1. Exposed Bedrock
2. Slots + Grooves in Bedrock

The Site is currently used as a car 
park for tourists visiting this area of 
Södermalm. 

Fig 2.Section Drawing

Fig 2. Axonometric Showing Exposed GrantieFig 2. Section Detail Showing Rock Profile

Fig 2. Excavation Area Currently Covered 
in Tarmac

Fig 2. Visible Granite Outcrop to North of Site

Fig 2. Visible Granite Outcrop shown in Pink, Granite beneath Tarmac in Yellow

Fig 2. Rock Profile mimics Curvilinear form of Viscous Revolving Door

A. VISCOUS 
REVOLVING 
DOOR

C. QUIET 
TIMBER 
BACK 
REST

D. BEDROCK 
ANCHOR

Six Steps Down 
1080mm

30mm 
Stone 
Recess for 
Coloured 
Resin Inlay

Robotic Arm Cuts 
Grooves in Granite 
to Prevent Slippage

Robotic Arm cuts 
Gutter to Drain away 
water from Site

2.02 DRILLING THE BEDROCK Currently the granite bedrock is covered by a 
thin layer of tarmac.

At Phase 1 of Construction a Hydraulic top 
hammer drill will excavate 900mm of granite. 
The excavated area will then be 3D scanned 
to create a precise computer file. In Rhino the 
point cloud will be edited to form a precise 
entrance with steps, gutter, grooves, column 
slots etc. This file will be converted into 
drilling instructions to remove the extra 80mm 
of granite, to be carried out by a robotic arm 
to a tolerance of ±2mm.

R
oc

k.
 

Wood.

Resin.

18
0m

m

10
0m

m

300mm

150mm
Robotic 
Arm Drills 
Rounded 
Corner

100mm 
Steel Border 
Between 
Wood and 
Bedrock

250mm

180m
m

Fig 2. Rock Profile mimics Curvilinear form of Viscous Revolving Door 
Using Robotic arm to Create Finished Smooth Surface. Measurement 
accuracy of ±2mm, Point clouds can be checked and measured in Rhino 
and PowerMill can translate data into process for robotic arm to create 
accurate curve, following shape of revolving door.

Fig 2. Robotic Arm Drilling 
Stone

Fig 2. Hydraulic top 
hammer drill rig

Groovy 
Granite

Fig 2. Precision 3D Scan-
ning generates computer 
model

Fig 2. Early Drawings of 
Granite Outcrop

1

2



WALL CONSISTS OF THREE CONCRETE TYPOLOGIES...

AGGREGATE...

FABRIC FORMWORK. SHUTTERING.

SECTION 02. BUILDING CONSTRUCTION.

PRIMARY STRUCTURE

PRIMARY STRUCTURE - CONCRETE 
LOADBEARING WALL

TENSION
COMPRESSION

The Primary structure for Frank’s House is 
its Wall of Concrete which dominates the 
west of the building. Three different types 
of Formwork have been chosen for different 
areas of the wall. After careful consideration 
it has been decided that pre-fabricated 
elements will be assembled on site as 
this provides as a better solution to in-situ 
casting which would involve heavy formwork, 
awkward pours and difficulty insulating.

Surface - Protruding Fabric + Pinewood
Formwork - Polythene, Pine, Plywood

Reinforcement - Grid
Mixture - Rounded aggregate, Plasticiser for 

increased workability
Insulation - Blown

Pour - Specified by Manufacturers, Compacted 
with poker vibrator 

Surface - Protruding Fabric + Pinewood
Formwork - Polythene, Pine, Plywood

Reinforcement - Grid
Mixture - Rounded aggregate, Plasticiser for 

increased workability
Insulation - Blown

Pour - Specified by Manufacturers, Compacted 
with poker vibrator 

Surface - Smooth (Ando Style)
Formwork - Melamine Plywood

Reinforcement - Cage
Mixture - Angular aggregate, retarder

Insulation - 120mm Vapour Proof
Pour - From concrete skip, Suspended via 

Crawler Crane, Compacted with poker vibrator

Pre-fabricated Concrete Blocks Avoids In-Situ 
Formwork and Casting which reduces time and 
noise On-Site, this should keep the neighbours 
happy and avoids awkward Pours. Also avoids 
construction joints.

Mark West. Fabric Formed Column, 
Shuttering.

•  Materials - Reinforced Concrete (Varying Mixtures and 
Finishes)
•  Manufacturing Process - Fabric Forming, Traditional 
Shuttering
•  Fabrication - Insitu and Prefabricated Off-Site
•  Assembly - On-Site, Slotting
•  Construction - Step 2 (This is the Primary Structure of the 
building which is erected after foundations are prepared).

1 2 3

Rounded mineral aggregate 
used to maximise workability 
and plasticity of concrete 
mix. This is suitable for the 
fabric formed elements.

Angular mineral aggregate 
used to improve 
compressive and tensile 
strength and abrasion 
resistance, angular mineral 
aggregate impairs the 
plasticity of concrete. This is 
suitable for the  rectilinear in 
situ concrete panels.



FABRIC FORMWORK. SHUTTERING.

SECTION 02. BUILDING CONSTRUCTION.

PRIMARY STRUCTURE SOUTH ELEVATION

01

CONCRETE ON THE SOUTH ELEVATION In Frank’s House different surface finishes 
will be applied to the concrete either through 
the formwork itself, or via surface alterations 
after the formwork is removed. Finishes are 
for calming effects, sound absorbtion, tactility, 
legibility and emphasise bits of the building 
you touch and bits of the building you can’t 
reach.

View of leaves from 
window is similar 
to looking up to the 
Mediterranean sky

CNC milled wooden 
chair is suspended 
by steel bars from the 
building facade

Above 4m internal 
concrete has pick axe 
finish to absorb sound

Bobbly fabric finish 
on prefabricated pillar 
components

Oak window frame 
1830mm x 2440mm 

Smooth (Ando Style) 
cast in situ facade

Surface Finishes of Concrete in Frank’s House

Smooth - Calm
Casa Wabi 2016
Tadao Ando 

Rake - Haptic Pickaxe - Sound 
absorbtion, depth
Barbican 1973
Chamberlin, Pow-
ell and Bon

Pinewood - Haptic
SESC Pompéia 
1986
Lina Bo Bardi

Polythene Fabric 
Finish - Legibility
Mark West 2010

Concrete is formed by casting - a concrete 
object takes shape when it is poured into a 
mould (formwork). When concrete solidifies 
and its surrounding formwork is removed, 
its surface retains an imprint of how it was 
made. 

Fabric Formed Shuttering

Thermal mass is the ability of a material to absorb and 
store heat energy. A lot of heat energy is required to 
change the temperature of high density materials like 
concrete, bricks and tiles. They are therefore said to 
have high thermal mass. Lightweight materials such as 
timber have low thermal mass.

Fabrication techniques to 
optimise:

The workability of the 
concrete, its strength, its 
durability, the cost of its 
production.



CONCRETE TYPOLOGY 1

SECTION 02. BUILDING CONSTRUCTION.

SHUTTERING FOR SMOOTH IN SITU CONCRETE

SMOOTH CONCRETE Key considerations for the smooth finish are 
the formwork and its form ties. Smooth finish 
achieved using 1220mmx1220mm plywood 
boards coated with melamine and a wax 
release agent. The hole that is left by the 
custom designed form tie is painted red, RAL 
3020, and receives a pewter infill. This Silver 
dot will glow when the building is lit by candle 
light.

Melamine Plywood 
Boards 1220mm x 
1220mm used to 
achieve Smooth Finish 
to Formwork, Coated in 
wax release Agent

View of Site Construction

Pewter Form Tie 
Infill

Desired Dimensions for Concrete Panels Setting Out of Concrete Panels, Form ties 2mx2m grid

Surface - Smooth (Ando Style)
Formwork - Melamine Plywood
Reinforcement - Cage
Mixture - Angular aggregate, retarder
Insulation - 120mm Vapour Proof
Pour - From concrete skip, Suspended 
via Crawler Crane, Compacted with poker 
vibrator

Construction joints will form between earlier 
and later pours, at joints a layer of cement 
mortar ensures that it is watertight.  

1

Form Tie Holes Filled with Pewter

CUSTOM FORM TIEForm Tie Holes Filled with Pewter

Detail Section Showing Form Ties

Wall Construction

- 200mm Reinforced 
Concrete
- Steel Sheer Stud
- 100mm Insulation
- 200mm Reinforced 
Concrete

Sheer Stud For Floor Plates Cast into 
Concrete Wall, Thermal Bridging is Crucial. 
Insulation thinner around Stud.

In Situ Concrete Formwork

FORM TIE HOLES FILLED WITH PEWTER
Poured From Skip and 
Crawler Crane

Reinforcement is  
important to resist 
bending moments.

Distance between 
concrete surface and 
nearest reinforcing 
bar should not be less 
than 30mm - this is to 
avoid oxidation.



FABRIC FORMWORK

SECTION 02. BUILDING CONSTRUCTION.

SHUTTERING FOR PRE-FAB CONCRETE

FABRIC FORMED CONCRETE Polyethene Fabric and Felt are used to give 
different surface finishes to concrete. Some 
elements of the building are cast fluidly 
with only fabric while others are cast with a 
combination of rigid wood and fluid fabric. 
Concrete typology 3 is a hybrid fluid, ridig 
formwork system which lends itself to casting 
large complex curved surfaces, in Frank’s 
House, the concrete finish of the structural 
toilets protrudes into the street next to the 
house. Various transformation processes 
and metamorphoses leave their mark on the 
concrete.

Fabric Formed Element with Steel 
Reinforcement and Groove for Window 
Frame and Adjoining Concrete Panel

Reinforced concrete - steel and 
concrete composite - steel resists 
tensile stresses, concrete resists 
compressive stresses.

CURING

Formwork covered with waterproof 
sheating allows concrete to retain 
moisture and sets without shrinkage 
or cracks.

REINFORCED PRE-FAB 
STRUCTURAL COLUMNS

Since the Concrete is pre-cast it 
can be insulated during fabrication, 
therefore lowering the energy 
consumption of the building during 
use and manufacture.

This means quicker construction, 
less time on-site, less noise for 
neighbours, no big trucks for long 
pours.

Surface - Protruding Fabric + Pinewood
Formwork - Polythene, Pine, Plywood
Reinforcement - Grid
Mixture - Rounded aggregate, Plasticiser for 
increased workability
Insulation - Blown
Pour - Specified by Manufacturers, 
Compacted with poker vibrator 

2

Pre-fabricated Concrete Blocks Avoids In-Situ 
Formwork and Casting which reduces time and 
noise On-Site, this should keep the neighbours 
happy and avoids awkward Pours. Also avoids 
construction joints.

3

FLUID - RIGID HYBRID 
FORMWORK

Formwork must be leakproof and 
have sufficient strenght to retain 
its shape. This system allows 
concrete to be poured, fluis in 
plaves but still retain its structural 
integrity with minimal distortion.

Vertical Timbers provide 
support for Fabric.

Rigid Wooden Support 
holds Straight timbers 
in Place while Concrete 
Sets.

THE FLEXIBILITY OF 
THE FABRIC DURING 
POUR IS DETERMINED 
BY THE RADIUS OF 
CURVATURE OF 
THE OBJECT BEING 
POURED.

Fabric is Stapled to 
Rigid Timber

Pine wood boards should be of the same age 
to have equal density and resin content, this 
ensures equal absorption and equal surface 
finish, uniform structural strength. Absorbent 
boards result in lighter colour of concrete.

Release Agents, oil/wax applied to formwork), 
this helps to create a consistent surface finish. 
Also protects the formwork which is reused for 
another pre-cast element.



CONNECTION TO PRIMARY STRUCTURE AT CONCRETE + AT STEEL

SECTION 02. BUILDING CONSTRUCTION.

FLOATING TIMBER FLOOR DECKS 1

SHEAR STUD CONNECTIONS The Wooden Floor Decks are to float 
lightly inside the building. Using fabrication 
techniques from the boat building industry, 
the concept is for the craftsmen to create 
mini ships that float in the building as if 
floating in the sea. At the connections 
between wooden floor decks and primary 
structure, bending moments will occur - shear 
stud connections between the walls and the 
decks transfer loads safely to the ground. 
Shear Stud transfers the shear force between 
Wall and Floor.

Sheer Stud For Floor Decks Cast 
into Concrete Wall, Thermal Bridging 
is Crucial. Insulation thinner around 
Stud.

Timber Absorbs Sound

Steel Frame 
Construction

- 40mm Insulated 
Glass
- 15mm 
Fluorescent Light
- 230mm Steel 
Beam Sections

Concrete Wall 
Construction

- 200mm 
Reinforced 
Concrete
- Steel Sheer Stud
- 100mm Insulation
- 200mm 
Reinforced 
Concrete

Plan Showing Timber Floor Deck Positioning Between 
Concrete Walls. 

View of Sheer Stud Connection to Timber Floor Deck Process Section Drawings of Floating Floor Decks 
Bent Plywood Underside + Structure
Assembled on site.



SECTION 02. BUILDING CONSTRUCTION.

SHEAR STUD CONNECTIONS TRANSFER FORCES

INSULATING SHEAR STUD 
CONNECTION AT STEEL AND 
CONCRETEE

Shear Studs are installed during Stage 1 
construction of the primary structure, they 
are either cast into concrete walls or fixed to 
a steel frame. The studs transfer moment, 
shear and compression forces. At different 
materiel interfaces, different techniques for 
insulation occur to prevent condensation in 
the wooden floor decks which would lead to 
rotting.

CONNECTION TO PRIMARY STRUCTURE AT CONCRETE + AT STEEL

Section Showing Thermal Insulation Pad 
Behind Shear Stud to Concrete

Section Thermal Insulation Pad Behind 
Shear Stud to Steel

Stainless Steel Nuts 
and Bolts

Stainless Steel 
Shear Stud

Polystyrene Rigid 
Insulation

Vapour Barrier

Thermal Pad at 
Material Interface

Ancon Insulated 
Balcony Connector

Ancon Isotec Insulated Balcony 
Connector, Concrete to Concrete

Thermal Insulation Pad Behind Shear 
Stud to Concrete

Thermal Insulation Pad Behind Shear 
Stud to Steel

Setting Out of Shear Studs and 
Connection to Timber Floor Deck.

Connections at Protruding Balconies 
Employ the Same Construction Principles



CONNECTION TO PRIMARY STRUCTURE AT CONCRETE + AT STEEL

SECTION 02. BUILDING CONSTRUCTION.

FLOATING TIMBER FLOOR DECKS 2

COLD MOLDED BOAT BUILDING 
FABRICATION TECHNIQUE

Expert boat builders will be employed to craft 
the timber floor decks. The Cold-moulding 
method is utilized on round bilge hulls or hulls 
with compound shapes. The method involves 
cutting plywood into strips (widths vary 
depending on curve), and laying up layers 
at angles to each other, glued and fastened. 
Epoxy is the recommended adhesive.

Section Showing Connection of Shear Studs to Concrete and 
Steel Walls with Timber Floor deck Inserted In-between.

Cold Moulding requires that the Timber Floor Decks are built upside down, 
known as jig construction. 150mm Strips of Okoume plywood are layered in 3 
alternating diagonal layers and take the shape of the jig construction.

Development Drawings of Timber Floor Deck

Sailing Dinghies Fabricated through 
Cold Moulding with a Varnish Finish. 
The Edges of the Timber Floor Deck 
rise inside the building to a height 
of 600mm creating a seat at the 
perimeter of every room, this seat has 
the structural integrity of the Gunwale 
of the boats perimeter and so sitting 
on the edge of the Floor Plate is like 
hiking out the side of a Dinghy.

Overview Perspective of Timber Floor Deck Plan of Timber Floor Deck

Section Through Timber Floor Deck

CONNECTION TO PRIMARY STRUCTURE AT CONCRETE + AT STEEL



PARAMETRIC DESIGN. FRAME + FACADE.

SECTION 02. BUILDING CONSTRUCTION.

CONCEALING HAND OF STONE

CONCEALING HAND Picking up on the dialogue between 
traditional hand crafts and digital tools, the 
building is enclosed by a concealing hand of 
stone, engineered with the help of parametric 
computer modelling tools.

Architect provides overall vision for the 
house through drawings and sketches and 
scaled GA drawings. Draughtsman interprets 
key GA drawings and sketches to produce 
a precise 3D model that can be used to 
determine building footprint, structural 
strategy and environmental strategy. 
Technical/CAD assistants aid 3D modelling 

and produce tender drawings for craftsmen.  
The comprehensive parametric digital model 
will be updated with information throughout 
the design and consultation process and 
will integrate all the technical components 
developed by different consultants.

The digital translation of these data into 
scripts means that many of the components 
could be fabricated directly by numerically 
controlled machines from the digital file, 
doing away with hard-copy plans and 
sectional drawings.

Curved sheet of Stone wraps building

Grasshopper used to determine individual 
shapes of stone tiles - then CNC milled.

•  Materials - Glass, Stone, Laminated 
Timber Beams, Insulation, Steel Nodes, Steel 
Beams
•  Manufacturing Process - Analysis of 
Sketches and Physical Model Scanned to 
Point Cloud Model and CNC Milled
•  Fabrication - Prefabricated Off-Site
•  Assembly - On-Site
•  Construction - Step 3 (This is the 
Secondary Structure of the building which is 
to be erected after the concrete wall and the 
steel wall).

Elevation of Concealing Hand. Split into grid with Human Body Tapestry.

Pink Stone Facade
Zacatecas Cathedral
Mexico

CNC Milled Facade
Níall McLaughlin Architects
Stratford Housing

Curved Glulam Timber Beams
Sverre Fehn
The Hendmark Museum

Parametric Model determined From Frank Gehry’s Physical Models
Fondation Louis Vuitton
Gehry Partners

Concrete and Steel Core Structure Insertion of the outer infill in glass and in 
fibre-reinforced concrete panels

Building Support Structure for Glass Sails Completing Building Envelope with Glazed 
Sails

1800mm x 900mm Pink 
Granite Facade Panels

3D Rhino Model Showing Concealing Hand of Stone - Building Envelope

Initial Drawings For Curved Stone Facade 



Architect provides overall vision for the 
house through drawings and sketches and 
scaled GA drawings. Draughtsman interprets 
key GA drawings and sketches to produce 
a precise 3D model that can be used to 
determine building footprint, structural 
strategy and environmental strategy. 
Technical/CAD assistants aid 3D modelling 
and produce tender drawings for craftsmen.  
The comprehensive parametric digital model 
will be updated with information throughout 
the design and consultation process and 
will integrate all the technical components 
developed by different consultants.

SECTION 02. BUILDING CONSTRUCTION.

PARAMETRIC DESIGN. FRAME + FACADE.

CONCEALING HAND OF STONE

CONCEALING HAND •  Materials - Glass, Stone, Laminated 
Timber Beams, Insulation, Steel Nodes, Steel 
Beams
•  Manufacturing Process - Analysis of 
Sketches and Physical Model Scanned to 
Point Cloud Model and CNC Milled
•  Fabrication - Prefabricated Off-Site
•  Assembly - On-Site
•  Construction - Step 3 (This is the 
Secondary Structure of the building which is 
to be erected after the concrete wall and the 
steel wall).

Hand Drawing Showing Stone Facade and 
Possible Window Treatment

Possible Window Treatment of Stone

Plan Showing Pink Stone Facade

Josef Frank
Bent Bamboo Chair

Bamboo to act as Structural 
Bracing Between Glulam 

Rattan Woven Covering

Insulates Stone Facade

Heydar Aliyev Centre
Zaha Hadid Architects

Stone Cladding on Steel 
Frame

Downland Gridshell
Cullian Studio

Stone Facade Follows a 
Similar Curvature

Hand Drawing Showing Curvature of Stone 
Facade

Stone Facade, Frank’s House Axonometric

Wall Construction

- Reinforced Fabric Formed Concrete
- Ancon Insulated Balcony Connector
- 40mm Insulated Glass
- 15mm Fluorescent Light
- 230mm Steel Beam Sections
- 390mm Timber Tongue Beam
- 10mm Rattan Woven Covering
- 18mm Plywood Facing
- 100mm Rigid Insulation
- 60mm Steel Frame
- 40mm Minimum Stone Facade

Wall Construction

- Reinforced Fabric Formed Concrete
- Ancon Insulated Balcony Connector
- 40mm Insulated Glass
- 15mm Fluorescent Light
- 230mm Steel Beam Sections
- 390mm Timber Tongue Beam
- 10mm Rattan Woven Covering
- 18mm Plywood Facing
- 100mm Rigid Insulation
- 60mm Steel Frame
- 40mm Minimum Stone Facade







SECTION 03

BUILDING PERFORMANCE

15%

A detailed investigation into the building 
fabric, considering how it performs, controls 
and moderates both the internal and external 
environment of the building. This section 
must convey the building project’s principal 
design strategies for the environmental 
quality of internal environments, including 
minimising energy consumption in 
construction and use, demonstrated through 
analysis and annotation of appropriate plans, 
sections, 3D representation and diagrams.

This section focuses on the development of 
Frank’s House in response to moderating 
internal and external environments.



WHERE IS THE THERMAL LINE IN THE BUILDING?

SECTION 03. BUILDING DELIVERY.

INSULATING THE BUILDING ENVELOPE

REGULATING INTERNAL AND 
EXTERNAL ENVIRONMENTS

Stockholm’s temperature varies from an 
average of -1.7°C in January to 17.7°C in 
July. At its coldest Stockholm can reach 
-4.1°C and up to 22.4°C at its warmest 
(temperature normals measured in the period 
1961–1990).

Frank’s House will regulate two key areas of 
temperature control - internal, with a desired 
temperature of 22°C and semi-internal (in-
between) with a desired temperature of 18°C.

The in-between area is a thick layer to 
the outside world, inhabited by balconies 
and seating booths, the desired drop in 
temperature here is to mark a transition to 
the world beyond Frank’s House.

The Concealing Hand Facade not only allows 
an inhabited in-between space but also 
allows for an insulated wall of smart glazing 
panels which floods the House with light.

Plan, Insulated Perimeter Shown in Pink Section Diagram Showing Desired Regulation of Internal and 
External Environments

VIEW A

INTERNAL

22OC

EXTERNAL

-4.1°C

22.4°C 

IN-BETWEEN

18OC

3D Model Shows Inhabited Concealing 
Hand where the Building Begins to be 
Insulated
View A

Stockholm, Average temperature per month, temperature normals 
measured in the period 1961–1990

Hand Drawing Shows Inhabited 
Concealing Hand where the Building 
Begins to be Insulated
View A



SECTION 03. BUILDING DELIVERY.

ENERGY STRATEGY
VENTILATION

Natural Ventilation - The 
environmental design approach for 
Frank’s House aims to maximise 
the amount of naturally ventilated 
spaces where possible. This is 
achieved by gaps at the edges 
of floor plates whiches induces 
the stack effect, to enhance air 
movement further, a fan positioned 
at the centre of all floor plates 
interupts the stack effect and 
induces cross flow to roof vents 
above the living space.

Artificial Ventilation - In the colder 
months when too much natural 
ventilation would cause temperature 
loss, temperature is regulated using 
a heat exchanger which ventilates 
the air. Intake and outlet louvres are 
fitted onto the roof of the building 
where they take on a sculptural 
form. All bathrooms are also fitted 
with heat exchangers to increase 
ventilation.

GREEN ROOF MICRO-CLIMATE

Green Roof provides elevated social 
space, storm water attenuation, 
enhanced biodiversity and creates 
a visual interest to occupants of 
neighbouring buildings.

DRAINAGE SYSTEM

Rainwater management to offset 
potable water demand in the 
building and to minimise storm 
water and snow runoff.

EMBRACING NATURAL LIGHT

The Concealing Hand Facade not only allows 
an inhabited in-between space but also 
allows for an insulated wall of smart glazing 
panels which floods the House with light. It 
also provides the House with privacy from the 
surrounding buildings. Gaps at the edges of 
floor decks induce narrow penetration of light 
from all sides, above and below while the 
stone and timber facade acts to block direct 
sunlight. This prevents overheating in the 
summer months and minimises glare. The 
glazing panels which are supported by the 
steel frame are smart. Smart glazing adjusts 
to changing solar conditions, shielding direct 
sunlight by becoming translucent.

SEALED CONCRETE PERIMETER 

Since there are gaps at the edges of the 
building where floor decks meet walls, this 
means that these spaces will be difficult to 
localise and heat. Therefore the core active 
spaces of the building remain at a similar 
temperature throughout. Bedrooms and 
bathrooms however have sealed edges 
where concrete floor plates meet and 
are sealed off by solid walls. This allows 
temperature, condensation, ventilation to all 
be localised individual units. Bathrooms are 
stacked which aids service installation.

HEATING

Underfloor heating cast into screed at GF 
level, incorporated into all wooden floor 
decks. Heat is provided by a boiler next to 
the sculptural Totem-poll chimney.

THERMAL MASS

Concrete primary structure and floor basin 
absorb heat during the day and release it at 
night. This helps to keep the building warm 
and will also help with the stack effect.

REGULATING INTERNAL AND EXTERNAL ENVIRONMENTS



Section Diagram Showing Ventilation, Sunlight, Air Outlet, 
Rainwater Collection

PREVENTING TIMBER FROM WARPING

SECTION 03. BUILDING DELIVERY.

PREVENTING MOISTURE AND CONDENSATION

PREVENTING TIMBER FROM WARPING To avoid moisture and condensation at 
cold bridges, which could cause warping, 
ventilation is key. A heat exchanger placed 
at the top of the building in the in-between 
zone will extract air from the building, use its 
heat to warm incoming cool air and circulate 
the new warm air through the building. 

SEALING AREAS FOR 
LOCALISED HEATING 
AND VENTILATION

Since there are gaps at the 
edges of the building where 
floor decks meet walls, this 
means that these spaces 
will be difficult to localise 
and heat. Therefore the 
core active spaces of the 
building remain at a similar 
temperature throughout. 
Bedrooms and bathrooms 
however have sealed edges 
where concrete floor plates 
meet and are sealed off 
by solid walls. This allows 
temperature, condensation, 
ventilation to all be localised 
individual units. Bathrooms 
are stacked which aids 
service installation.

Steel Frame

Insulated Slab Foundation

Concrete Basin

Insulated Cross Laminated Timber

Green Roof

Wooden Floor Decks - Gaps at sides 
induce stack effect

Insulated Concrete Structure

Insulating the Stone 
facade requires that its 
build up is thicker and 
means that the internal 
profile of the stone 
cannot be seen. To 
overcome this aesthetic 
problem a Rattan 
woven covering will 
line the inside of the 
facade, adding a haptic 
quality to the balconies 
in the in-between zone. 

Importantly this air will ensure that no 
moisture gathers on the timber beams which 
will prevent them from rotting or warping. 
Similarly, the natural ventilation in the internal 
zone of the building will ensure that the 
wooden floor decks do not rot or warp.

Wall Construction

- Reinforced Concrete 
200mm
-Steel Beams Connect 
Primary Structure to Timber 
Tongue Beams
- 390mm Timber Tongue 
Beam
- 10mm Rattan Woven 
Covering
- 18mm Plywood Facing
- 100mm Rigid Insulation
- 60mm Steel Grid Mullions
- 40mm CNC Milled Stone 
Panel, Supported at 4 points 
along Mullion Grid

Hand Drawing to Figure out Insulation in In-between and Internal Areas and Locally Isolating 
Areas for Heating and Ventilation

Hand Drawing to Figure out Insulation’s effect on Interior Profile of Stone 
Facade.

INTERNAL

22OC

EXTERNAL

-4.1°C

22.4°C 

IN-BETWEEN

18OC

REQUIRED U-VALUES FOR 
STOCKHOLM

0.18 WALL - 100MM INSULATION 
0.13 ROOF - 190MM INSULATION 
0.15 FLOOR - 150MM INSULATION

The Internal Environment must be kept warm and prevent the 
timber beams from rotting. How is moisture avoided at cold 
bridges?

Heat exchanger used to regulate in-between environment and 
ventilate building



SECTION 03. BUILDING DELIVERY.

COMPONENTS FOR INSULATED WALL BUILD UP

CONNECTING INSULATED 
STRUCTURES

The building has two layers of insulating 
to regulate an in-between zone and an 
internal zone which have different optimum 
temperatures. The comopnents that are 
used to connect these insulating layers have 
been designed to allow for movement due to 
expansion, prevent interstitial condensation 
and humidity.

Ancon Isotec Insulated Balcony Connector, Concrete to Concrete

3D View Showing Construction of Structural Staircase, Concrete 
Basin and Insulated Facade

Wall Construction

- Reinforced Concrete 
200mm
-Steel Beams Connect 
Primary Structure to 
Timber Tongue Beams
- 390mm Timber Tongue 
Beam
- 10mm Rattan Woven 
Covering
- 18mm Plywood Facing
- 100mm Rigid 
Insulation
- 60mm Steel Grid 
Mullions
- 40mm CNC Milled 
Stone Panel, Supported 
at 4 points along Mullion 
Grid

Concrete Basin 
Construction

- Reinforced Fabric 
Formed Concrete
- Ancon Insulated 
Balcony Connector to 
allow Cantilever

Ancon Isotec Insulated Bal-
cony Connector, Concrete to 
Concrete - a high performance 
thermal break system. It com-
prises 100% stainless steel 
reinforcement which offers 
maximum corrosion resistance 
and low thermal conductivity. 
Each unit is manufactured as a 
non-deformable cage offering 
high rigidity and dimensional 
stability.

Steel Frame 
Construction

- Plasterboard
- Rigid Insulation
- 230mm Steel Beam 
Sections and Steel 
Frame
- 200mm Rigid 
Insulation
- Vapour Barrier
- 30mm Glazed Tiles
-Pin  jointed Steel 
Beams connecting to 
Facade Structure Hand Drawn Section Showing Insulated Zones

B. Hand Drawing, Detail Connection of Insulat-
ed Wall to Concrete Base

Insulated Concrete Base

Connection to Timber

Connection to Steel

Line of Insulation

Min Thickness 500mm

A. Hand Drawing, Detail Connection of 
Insulated Steel Frame to Timber of Insulated 
Facade

Timber Bracing between Glulam Beams
Ball and Socket Joints for 
Expansion and Movement

22OC18OC

A
A

B

B

Connecting Stainless Steel Grid to Glulam Timber Beams

Connecting Stainless Steel Grid to Glulam Timber Beams



SECTION 03. BUILDING DELIVERY.

REGULATING TEMPERATURE

INSULATING TWO ZONES Since the temperature in Stockholm can 
reach temperatures as low as -4 degrees 
Celsius, there is a risk of freeze-thaw 
cracking within the concrete support basin, 
the Ancon Insulated Balcony Connector 
prevents this from happening. 

In order to achieve two zones of optimal 
temperatures at 18 and 22 degrees Celsius, 

two layers of insulation and air tight barriers 
must separate the zones. There is a risk 
of Interstitial condensation however, heat 
exchanger unit placed inbetween the zones 
removes condensation and humidity which 
would cause parts of the building to rot.

INSULATION IN IN-BETWEEN AND INTERNAL AREAS + ISOLATING AREAS FOR HEATING AND 
VENTILATION

3D View Showing Insulated Concrete Basin

Plan, Concrete Basin Which Supports Timber Tongues Shown 
in Red

INTERNAL

22OC

EXTERNAL

-4.1°C

22.4°C 

IN-BETWEEN

18OC

Wall Construction

- Reinforced Fabric Formed 
Concrete
- Ancon Insulated Balcony 
Connector
- 40mm Insulated Glass
- 15mm Fluorescent Light
- 230mm Steel Beam Sections
- 390mm Timber Tongue Beam
- 10mm Rattan Woven Covering
- 18mm Plywood Facing
- 100mm Rigid Insulation
- 60mm Steel Frame
- 40mm Minimum Stone Facade

Internal Elevation of Stone Facade Supported by Timber Beams

External Elevation of Stone Facade Supported by Timber BeamsTimber Beams Supported by Concrete Basin
Position of Timber Beams Supported and Concrete Basin

Setting Out Timber Beams

Detail Considering Thermal bridging at 
External, In-between and Internal Zones



SECTION 03. BUILDING DELIVERY.

SUPPORTING THE INHABITED CONCEALING HAND

NODES WITH STRUCTURAL THERMAL 
BREAK

Steel Nodes that connect the Glulam Timber 
Beams are designed with Structural Thermal 
Breaks to reducing heat loss and the risk 
of internal condensation, meeting Part L of 
the Building Regulations. Used between 
horizontal and vertical connections of beams 
they prevent thermal or cold bridging.

MORE COMPONENTS FOR INSULATED WALL BUILD UP

3D View Showing Insulated Facade supported by Concrete Basin

Detail Considering Thermal bridging at 
External, In-between and Internal Zones

Steel Nodes Connecting timber to Steel Frame

Glulam Beams and Steel Zones, Angle 
of Nodes is adjusted to fit curvature of 
beams

Structural Thermal Break Connection

Steel Connectors between Timber Tongues 
and Steel Frame

Setting out of Timber Beams

Detail Considering Thermal bridging at 
External, In-between and Internal Zones

Steel Frame 
Construction

- 40mm Insulated 
Glass
- 15mm Fluorescent 
Light
- 230mm Steel Beam 
Sections

Concealing Hand 
Construction

- Insulated Thermal 
Break Nodes
- 390mm Timber 
Tongue Beam
- 10mm Rattan Woven 
Covering
- 18mm Plywood 
Facing
- 100mm Rigid 
Insulation
- 60mm Steel Frame
- 40mm Minimum 
Stone Facade

Concrete Basin 
Construction

- Reinforced Fabric 
Formed Concrete
- Ancon Insulated 
Balcony Connector to 
allow Cantilever



SECTION 03. BUILDING DELIVERY.

SEALING CURVILINEAR WINDOWS

INSULATING A CURVED WINDOW The windows lye behind the stone facade 
and give the illusion that they are curved. In 
reality sealed straight window sections sit 
behind a facade which is cut to the desired 
curvature. The Internal facing of the window 
is then adapted accordingly to suit the curve 
of the stone, plywood facing lines the internal 
wall and CNC milled blocks are inserted in 

the gap. When one looks closely this will 
invoke a sense of joy similar to looking at the 
wood grain tiles on Walter Gropius’ floor in 
the Bauhaus Museum, Berlin. Construction 
in this way ensures ease during the 
construction process whilst maintaining the 
weatherproof integrity of the windows. 

WEATHERPROOFING 

Detail of Insulated Window Pink Stone CNC Milled at Edges to Conceal Window Frit Detail of Insulated Window

390mm Timber Tongue Beam

10mm Rattan Woven Covering

18mm Plywood Facing, Cut to 
match Curvature of Window

Sheet Brass Rainwater Drip

Waterproof Breather Membrane

CNC Milled Wooden Infil to match 
Curvature of Window

100mm Rigid Insulation

60mm Steel Frame

40mm Stone Facade

Diagram to Explain Straight Window Section 
Concealed by Curvilinear Elements

Elevation Diagrams to Explain Straight Window Section Concealed by Curvilinear Elements



SECTION 03. BUILDING DELIVERY.

EMBRACING NATURAL LIGHT

SHADING DIRECT SUNLIGHT AND 
ENCOURAGING SPREAD OF DIFFUSED 
LIGHT

The Concealing Hand Facade not only allows 
an inhabited in-between space but also 
allows for an insulated wall of smart glazing 
panels which floods the House with light. It 
also provides the House with privacy from the 
surrounding buildings. Gaps at the edges of 
floor decks induce narrow penetration of light 
from all sides, above and below while the 
stone and timber facade acts to block direct 
sunlight. This prevents overheating in the 

summer months and minimises glare. The 
glazing panels which are supported by the 
steel frame are smart. Smart glazing adjusts 
to changing solar conditions, shielding direct 
sunlight by becoming translucent. The light 
wall will permitting natural light during the day 
and emitting artificial light from its intergrated 
LED tubular lights - similar to the light 
emmitted by Steven Holl’s Skate Park.

PERMITTING NATURAL LIGHT (DAY) + EMITTING ARTIFICIAL LIGHT (NIGHT)

Light Penetration Gap at Window Seat on Roof

Build-Up of Steel Frame with Smart Glass Blown Glass Pieces Attach to Steel Frame

Drainage on Roof

Areas of Connection where Drainage is Managed

Green Roof Micro-climate

Green Roof provides elevated social 
space, storm water attenuation, enhanced 
biodiversity and creates a visual interest to 
occupants of neighbouring buildings.

Drainage System

Rainwater management to offset potable 
water demand in the building and to 
minimise storm water and snow runoff

Positioning of Light Penetration Gap and Window Seat on Roof Detail of Steel Frame with Smart Glass, Integrating Services and 
LED Tubular Lights, Showing Craftsman’s Bottom

Steven Holl, Light Wall, Museum of 
Ocean and Surf, 2011

Detail of Smart Glass Connection to Steel Frame

Steel Frame 
Construction

- 40mm Insulated 
Glass
- 15mm Fluorescent 
Light
- 230mm Steel Beam 
Sections
- Integrated Services
- LED Tubular Lights





SECTION 04

BUILDING DELIVERY 15%

A description of how the project would be 
delivered in a professional context, with 
specific consideration to appropriate modes 
of architectural practice and project manage-
ment, including the legal, financial and legis-
lative issues surrounding the project. Suggest 
possible procurement strategies and their 
affect upon design and design information, 
possible risks and difficulties in construction 
and how they might be designed out, the role 
of consultants, contractors and suppliers and 
the contractual relationship with the client.



CLIENT + ARCHITECT + CONSULTANTS
CONTRACTORS + CRAFTSMEN

SECTION 04. BUILDING DELIVERY.

RELATIONSHIPS

“Anyone today who 
wants to create 
something living 
must incorporate 
everything that 
currently lives.”
JOSEF FRANK

PROJECT MANAGEMENT

Board members at Svenskt Tenn - Svenskt Tenn is an interior design 
company with a Store and Studio’s in Stockholm. The company was founded 
in 1924 by Estrid Ericson, originally selling only pewter, but in 1930 the range 
was expanded to include an interior design department led by the Viennese 
Architect Josef Frank.

FUNDING

Kjell and Märta Beijers Foundation (KMBF) - Since 1975 Svenskt Tenn 
has been owned by the Kjell and Märta Beijers Foundation which provides 
research grants within ecology, medicine and the preservation of traditional 
cultural and artistic values in Swedish home traditions.

To celebrate 50 years since its inception the Foundation wishes to comission 
a house that will incorperate Josef Frank’s desire to promote highly 
humanitarian living in domestic environments. KMBF wishes that the house 
will be lived in by one of the designers at Svenskt Tenn.

CLIENT

Sebastian Schildt - Silversmith and designer for Svenskt Tenn. In conjunction 
with his 50th birthday, the board members at Svenskt Tenn thought it 
appropriate that their esteemed designer and chief Silversmith should live 
in the house upon its completion. Sebastian will live in the house with his 
wife and their three daughters, from the house he will teach two apprentice 
Silversmith’s in its adjoining Pewter workshop.

ARCHITECT + IMMEDIATE PROJECT TEAM

Rossi Clay Architects, who operate as a Limited Liability Partnership, 
have been appointed as architects for ‘Frank’s House’ as they shares a 
close affinity with Josef Frank’s ideals of individualism, craftsmanship and 
humanitarian design ideals. Immediate project team:

1. Architect (Principal Designer) - Jack Clay
2. Draughtsman & CAD Expert - Tom Holberton
3. Technical/CAD Assistants - Abigail Ashton + Andrew Porter

Methodology of Team:

Architect provides overall vision for the house through drawings and sketches 
and scaled GA drawings. Draughtsman interprets key GA drawings and 
sketches to produce a precise 3D model that can be used to determine 
building footprint, structural strategy and environmental strategy. Technical/
CAD assistants aid 3D modelling and produce tender drawings for craftsmen. 
The comprehensive parametric digital model will be updated with information 
throughout the design and consultation process and will integrate all the 
technical components developed by different consultants. The digital 
translation of these data into scripts means that many of the components 
could be fabricated directly by numerically controlled machines from the 
digital file, doing away with hardcopy plans and sectional drawings. Local 
architects Anders Berensson Architects who work in the city of Stockholm will 
assist with the consultation process, local regulations and provide supervision 
of the project on site visits.

Since financial backing is provided by The Kjell and Märta Beijers 
Foundation, it’s board members, along with board members at Svenskt Tenn, 
will be keeping a close eye on the progress of the project. Svenskt Tenn’s 
CEO Maria Veerasamy and The KMBF’s President Dr. hc Anders Wall will be 
present at client meetings and updated with the progress of the project, this 
is to ensure that ‘Frank’s House’ indeed ‘does what is says on the tin’ and 
promotes Swedish design culture and artistic values.

CRAFTSMEN

The building is an assemblage of making processes and specialist craftsmen 
will be employed for their expert knowledge in different areas of fabrication. 
Since Josef Frank was “critical of modern architecture’s monotone 
expression, which he considered to be both austere and limiting” and rather 
wanted to capture the “soulful” in his designed, the role of the craftsman 
is to encapture the ‘soul’ or rather the ‘spirit’ of the architects drawings. It 
is envisioned that the craftsmen will add a further layer of meaning to the 
building fabric that speaks about a development of knowledge within the 
making process.
 
CONTRACTORS

The freedoms for tolerance and intuition that will be given to the Craftsmen 
will not be given to the building contractors. The contractors will be employed 
to follow a more traditional construction method, laying site foundations within 
boundary walls, ensuring overall structural and environmental strategies are 
strictly adhered to. The relationship between architect and contractor will be 
different to the architects relationship with the craftsmen, this is primarily with 
regards to tolerances and will be explained in further detail in this report.

PLANNING + STOCKHOLM

Before applying for planning permission, the project will develop through 
meetings with funders, clients, pre-planning consultant, contractor and 
craftsmen over a 2 month period. The proposal will be put forward to local 
residents and action groups such as Vision Stockholm 2030 and feedback 
will be given with any issues or advised improvements that can be made.

One of Stockholm’s main challenges, as outlines in its Regional Planning 
Document, is to “accommodate rapid population growth and combat our 
housing shortage while improving public health and the environment.” The 
document proposes a “denser city”  as a solution, building 8-14,000 housing 
units/year until 2050. “A high quality of life attracts human capital, which 
attracts businesses in a world where they don’t need to in a certain place 
but rather choose where they want to be.” A highly individual and pioneering 
building such as Frank’s House would promote Swedish tradition and 
therefore attract more human capital to the city, increasing density.

The project “Vision Stockholm 2030” was started in 2006. The vision aims 
to “create an innovative city, more versatile and full of experience through 
different development projects spread across the city.” Vision - Europe’s most 
attractive metropolitan region. Strategy - Develop ideas and capacitate ability 
for renewal and innovation. With its location between busy tourist parts of 
the city and in within a five minute walk of three public parks Frank’s House, 
which sits immediately behind a public park, will act as a vibrant landmark 
within the city. It’s pewter workshop with its relationship to the street is a 
vibrant, active urban landmark.

An outline of the key relationships which will 
influence the architecture of Frank’s House.

DELIVERING DOMESTIC TRADITION

Maria Veerasamy
Svenskt Tenn
CEO 

Dr. hc Anders Wall
Kjell and Märta Beijers Foundation
President

Sebastian Schildt 
Svenskt Tenn
Silversmith 

Josef Frank
Svenskt Tenn
Architect + Designer

Various Craftsmen Ensuring Quality of Products for Svenskt Tenn

Estrid Ericson
Svenskt Tenn
Founder

MANAGEMENTCLIENT FUNDERSVENSKT TENN SVENSKT TENN
Jack Clay
Rossi Clay Architects LLP
Architect

ARCHITECT



STAGE 1 - BUILDING FRAME

The Architect designs and thinks first through hand drawing which is roughly 
to scale. The degree to which Jacks drawings are to scale is uncertain and so 
procurement strategies will be developed for ensuring that the desired built 
outcome is achieved.

Operating within the ACCURACY ZONE are the contractors. From the 
parametric model, achieved through clear liaison between Holberton and 
Clay, a detailed structural and environmental strategy can be developed. 
Contractors must stick to the external footprint that is set out by the model 
and GA’s, and it is their responsibility to construct the ‘Frame’ of the building, 
ensuring that the overall structural and environmental strategies are realised. 
It is however inevitable that Clay will make small amendments to the design 
during the construction phase and so direct contact between Clay and the 
contractors will take place. This contact assumes that it is more efficient to 
supply contractors with Clay’s drawings rather than have Holberton update 
the model. In these cases Clay’s drawings will be issued with a manual 
of how to read them and how to understand their tolerances. A second 
greyscale drawing is given to the contractors to red pen questions and 
uncertainties, this can then be scanned and emailed to  the Architect for 
further clarification, reducing the risk of uncertainty.

STAGE 2 - ADJACENCIES

Operating within the INTERPRETATION ZONE are the craftsmen. The 
craftsmen for the building are selected at an early stage in the design process 
by the board at Svenskt Tenn and approved by the Architect who determines 
whether or not their taste suits the spirit of the building. Meetings will take 
place between architect and craftsmen to discuss the spirit of the desired 
place. They will look together at Clay’s sketches and GA drawings (providing 
rough dimensions) and together will ensure that an understanding of the 
spirit of the design is acquired. Craftsmen will then offer their knowledge of 

PROJECT STRUCTURE + WORKING METHODS

SECTION 04. BUILDING DELIVERY.

PROCUREMENT STRATEGIES

ROSSI CLAY LLP

KJELL AND MÄRTA BEIJERS FOUNDATION 

SVENSKT TENN

CONTRACTORS

QUANTITY SURVEYOR

STRUCTURAL ENGINEER

MECHANICAL SERVICES ENGINEER

ELECTRICAL SERVICES ENGINEER

MARIA VEERASAMY + ADVISORS

PROJECT MANAGEMENT

JACK CLAY
ARCHITECT & PARTNER

PRINCIPAL DESIGNER + KEY 
CLIENT CONTACT

CRAFTSMEN

BOAT BUILDERS - FLOOR DECKS

MARK WEST - CONCRETE FABRIC FORMING

CARPENTERS - CNC MILLING, WOOD BENDING, 
WEAVING

HARRI KOSKINEN - METALWORK AND BRASS 
DESIGNS

INGEGERD RÅMAN - KNOWLEDGE IN FRABIC: 
CARPETS, CURTAINS, RUGS

SIGNE PERSSON-MELIN - CERAMIC TILES AND 
SURFACES

AVIATION FABRICATOR - EXPERTS IN SHEET METAL

TOM HOLBERTON
DRAUGHTSMAN & CAD EXPERT

INTERNAL PROJECT
LEADER

ANDREW PORTER
TECHNICAL/CAD ASSISTANTS

TECHNICAL RESOURCES

ABIGAIL ASHTON
TECHNICAL/CAD ASSISTANTS

TECHNICAL RESOURCES

DR. HC ANDERS WALL + BOARD MEMBERS
FUNDER

PROJECT SPONSOR

SEBASTIAN SCHILDT
CLIENT

ADVISOR

ACCURACY 
ZONESTAGE 1 STAGE 2

INTERPRETATION
ZONE

possible fabrication techniques and solutions through the fabrication of 1:5, 
1:1 models off-site during Stage 1. When Stage 1 is complete the craftsmen 
will visit site to see the Frame within which their Adjacent parts will exist. 
The Frame will be surveyed and 3D scanned after Stage 1 to ensure that 
craftsmen have accurate drawings from which to work. Guided by their early 
models the Craftsmen then fabricate the 1:1 fragments that will be assembled 
on site, always capturing the essence and feeling of early sketches while also 
adding their own layers of meaning to the building.

MANAGEMENT CONTRACT

Management contracts concentrate primarily on the management expertise 
of the contractor and are suitable for projects with complex requirements. 
Svenskt Tenn appoints an independent professional team, and also a 
management contractor. The contractor’s involvement at pre-construction 
stages will be as an adviser to the team, and during construction will be 
responsible for executing Stage 1 works with contractors. 

The flexibility offered by this contract allows Svenskt Tenn, Sebastian and 
Jack Clay to develop the design during construction, because drawings and 
matters of detail can be adjusted and finalised as the work proceeds. The 
contractor can advise on the design programme, tender action, delivery of 
materials and goods, and construction programmes.

The management contractor undertakes the work on the basis of a contract 
cost plan prepared by the quantity surveyor, project drawings, and the 
project specification from The Kjell and Märta Beijers Foundation. Svenskt 
Tenn accepts most of the risk because there is no certainty about costs 
or programme. Competitive tenders for the Works packages follow later, 
and they will usually, though not always, be lump sum contracts based on 
bills of quantities. Maintenance contracts are specific to each craftsman 
since Sebastian (the client) is quite the ‘handyman’ however, maintenance 
contracts will be set up with most contractors.



ELIMINATING RISK OF MISINTERPRETATION + RECOGNIZING TOLERANCES

SECTION 04. BUILDING DELIVERY.

ELIMINATING RISK

RIBA Stage 4 - Technical Design

Hand Drawings are greyscaled and analysed 
in CAD to determine which components are 
accurate and which components are open 
to interpretation. Has the architect drawn a 
wobbly line because it is important that the 
contractors build it? Is the line due to the 
thickness of the pencil or was it a deliberate 
and essential design decision?

Accurate parts are manufactured to a 5mm 
tolerance (pencil line@1:1), 3-D scanned and 
placed in a digital model in relation to their 
calibration points. These points are taken 
from the 3D scanned site survey and located 
in relation to existing buildings, ground site 
etc.

The resulting building should embody the 
feeling of walking through a sketch.

DEFINING ZONES OF ACCURACY AND 
INTERPRETATION TO WALK THROUGH 
A SKETCH.
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1:10 Analysis of Hand Drawing Determining Accurate Components and Compo-
nents to be Interpreted by Contractors/Craftsmen. Tolerances Defined.

1:20 Accurate Parts

1:20 Interpretation Parts

Calibration Points Inside 3D Model

1:20 Detail Hand Drawing RIBA Stage 4 - Technical Design1:20 Analysis of Hand Drawing at Calibration Point A, Determining Accurate 
Components and Components to be Interpreted by Contractors/Craftsmen

Accuracy Zone

Interpretation Zone

Control Point

Boundary Line

Accuracy Zone

Interpretation Zone

Possible Outcome of Instinct

Calibration Point

Boundary Angle

Glass
When drawn 
with angle of 
curvature greater 
than 8o is to be 
fabricated by 
glass-blowers.

A determined 
backing of 
40mm width is 
determined but 
the Architect 
suggests 
a thicker, 
ornamented 
profile. 
Wobbly line of 
stone exterior 
is open to 
interpretation.

Timber Beam
Architects 
drawing of 
beam is strictly 
adhered to during 
construction, 
wobble of pencil 
line results in non 
uniform edge of 
beam.

ACCRATE BEAM

Tolerance:

+- 5mm 

Drawing has been scanned at 
600dpi,
thickness of 0.5mm pencil lead 
at 1:1 is 5mm therefore all 
timber columns and beams are 
to be constructed from pencil 
drawings with a tolerance of 
+-5mm.

Deliberate non-symmetrical 
angles at base of timber beam.

Minimum Angle

M
axim

um
 Angle

Since Insulation is 
hidden inside concrete 
it is not essential to 
build to the wobble of 
the architect’s line.

Concrete

Fabric formed concrete cannot be cast to 
any greater a tolerance that the architect 
draws it. For this reason, concrete is a key 
element that will be open to interpretation 
and instinct from contractors.

A system us set up whereby all structural 
and environmental requirements are met. 
Technical drawings are then handed over to 
contractors as guidelines for construction. A 
connect the dots system of building.

A

101.73°
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°
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°
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2°
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DELIBERATE?

MISTAKE?



DEFINING MIN AND MAX BOUNDARY POINTS AND MAPPING THEM TO CALIBRATION POINTS

SECTION 04. BUILDING DELIVERY.

EXAMPLE DETAIL BY CAD TECHNICIANS
Accuracy Zone

Interpretation Zone

Control Point

Boundary Line

Accuracy Zone

Interpretation Zone

Possible Outcome of Instinct

Calibration Point

Boundary Angle

Accuracy Zone

Interpretation Zone

Control Point

Boundary Line

Accuracy Zone

Interpretation Zone

Possible Outcome of Instinct

Calibration Point

Boundary Angle

C

A

B

A

When areas of Accuracy and Interpretation 
have been determined from a set of 
drawings, an example construction detail can 
be created by the CAD technicians which 
ensures that all structural and environmental 
requirements for the building will be met. 

Calibration points A, B and C are directly 
measured from hand drawings and placed 
into the parametric 3D model from which a 
set of example drawings such as the one 
above can be created.

Elements that lye in the Accuracy Zone are 
manufactured first, 3D Scanned and placed 
in a point cloud model. Surrounding these 
certainties are a set of control points and 
boundary lines that are also mapped in 3D. 
Drawings such as the example drawing 
above represent a cross-section of the 
potential building and are given to contractors 
and craftsmen as examples. The contractors 
then view their points on constraint and 
decipher how to proceed in fabrication.

DEFINING ZONES OF ACCURACY AND 
INTERPRETATION

Foundation Construction

- 100mm gravel
- 1200mm Reinforced Concrete

Floor Construction

-300mm Concrete Slab
- Damp Proof Membrane
- 150mm Rigid Insulation
- 80mm Screed
- 30mm Coloured Resin
- 30mm Bent Brass Trimmer

Wall Construction

- Reinforced Fabric Formed Concrete
- Ancon Insulated Balcony Connector
- 40mm Insulated Glass
- 15mm Fluorescent Light
- 230mm Steel Beam Sections
- 390mm Timber Tongue Beam
- 10mm Rattan Woven Covering
- 18mm Plywood Facing
- 100mm Rigid Insulation
- 60mm Steel Frame
- 40mm Minimum Stone Facade

1:20 Example Section Detail With Calibration Point A Shown, Accurate 
Components Coloured in Red, Components to be Interpreted shown 
in GreenAnalysis of Hand Drawing at Calibration Point C 

Analysis of Hand Drawing at Calibration Point A Analysis of Hand Drawing at Calibration Point B

GLASS
WHEN DRAWN WITH 
ANGLE OF CURVATURE 
GREATER THAN 80 IS 
TO BE FABRICATED BY 
GLASS-BLOWERS. 
ALSO, THE ANGLE OF 
INCLINE THAT THE BASE 
OF THE WINDOW TAKES 
WILL DETERMINE THE 
SHAPE AND SIZE OF THE 
PIECE OF BLOWN GLASS 
THAT IS INSERTED IN THE 
INTERPRETATION ZONE.

PROFILE TO REMAIN 
THE SAME, STUD 
PLATES INSERTED 
INTO THE WALLS. 
RIGID SQUARE 
PUNCTURES PIERCE 
THE UNDULATING, 
SKETCHED SURFACE.

TIMBER SCALED AND TAKEN 
PRECISELY FROM HAND 
DRAWING
THIS PIECE AFFECTS THE 
MIN AND MAX ANGLES OF 
INCLINES FOR WINDOW 
BASE AND WINDOW TOP, 
THUS ANGLE OF STONE. 
FIRST STEP IS DEFINING 
THE ABSOLUTES, MAKING 
THEM AND SCANNING 
THEM. THEN MIN AND 
MAX POINTS CAN BE 
DETERMINED.

PINK STONE CAN 
ONLY LIE AS CLOSE 
TO VERTICAL AS THE 
PENCIL LINE FOR THE 
TIMBER ALLOWS.

LINE OF ABSOLUTE, 240MM 
STRAIT SECTION (TO FIX TO 
STEEL PINS) THE CURVES THAT 
ARE THE PENCIL LINE OF TIMBER 
SHOULD THEN BE FOLLOWED, 
ASSURING THAT THE 240X700MM 
FLAT SECTION WILL EXIST WITHIN 
BEAMS.

STRAIGHT SECTION MIN 100MM 
ENSURED UNDER PIN JOINT.

FIXING BRACKET IS ACCURATE 
AND PREDETERMINED, 
CURVATURE OF BASE IS 
UNDEFINED - THIS IS SINCE THE 
FABRIC FORM FINISH WILL BE 
ROUGH AND REQUIRE THAT THE 
FIXING IS CUSTOM MADE TO FIT 
THE CURVATURE OF THE WALL.

THE END OF THE METAL TONGUE 
ON THE SHEET JOINT CAN BE 
BENT INTO POSITION TO SUIT 
CURVE ON CONCRETE BENEATH.

Fixing bracket is accurate and predetermined, curvature 
of base is undefined - this is since the fabric form finish 
will be rough and require that the fixing is custom made 
to fit the curvature of the wall.

straight section min 100mm ensured under pin joint.

straight section min 100mm 
ensured under pin joint.

the end of the metal tongue on 
the sheet joint can be bent into 
position to suit curve on 
concrete beneath

[Drawing Title]
Scale: 1:1020



CONTROL POINTS DICTATE FORMWORK AND METHODS

SECTION 04. BUILDING DELIVERY.

LASER CALIBRATION POINTS DEFINE PARAMETERS

RIBA Stage 5 - Fabrication Design 

Whilst some components will be made 
directly from the architects sketches, thus 
capturing the spirit of the drawings, others 
will be for interpretation from craftsmen. 
Certanties are fabricated, scanned and 

placed into a point cloud model. From the 
hand drawings a set of calibration points are 
deciphered, these are then mapped in the 
3D model and can be seen by the craftsmen 
via a vortual reyaity head set. Craftsmen can 
then begin fabricating formwork which will be 
set out on site using these calibration points. 

1:20 Example Section Detail With Calibration Point A, B and C Shown

Setting Out Calibration Points in 3D Model

A

B

C

This drawing shows the setting 
out of the control points that must 
be kept accurate. The diagram 
suggests the fundamental footprint 
of a possible cross section 
through the building, however 
this is a setting out drawing of 
zones of accuracy and zones of 
interpretation. This is made in 
RIBA Stage 5 of the process after 
drawings are analysed and key 
information can be maped in a 

ALL FABRIC FORMED CONCRETE IN BUILDING 
IS FOR THE CONTRACTORS TO DECIDE. THIS 
IS DIFFERENT TO ALL TIMBER TO WHICH ALL 
ARCHITECTS SKETCHES MUST BE STRICTLY 
FOLLOWED.

GLASS ELEMENTS WILL EITHER BE PRESCRIBED 
OR BE ‘NURBED UP’ FOR MANUFACTURE BY THE 
GLASS BLOWER. 

Creating NURBS Surfaces

Nurbs modelling - surface represented with 
mathematical curves therefore scale be changed 
without losing or gaining information points.

Bézier combined polynomial curves to create 
fully three-dimensionally curved surfaces. 
Taking a grid of points (black), he established 
a set of curves in one direction (yellow). Points 
(blue) at equal proportions along these rails 
form curves traveling in the opposite direction 
(pink). Recursively sweeping across the rails at 
every proportional distance defines a surface. 
The underlying net of points can be easily and 
intuitively manipulated to shape the resultant 
surface.

Creating NURBS Surface ready for 
CNC milling.

point cloud Model. The architect 
then places the accurate, known, 
components into the model and 
extracts two dimensional drawings 
from it to use as a tender package 
for contractors and craftsmen. With 
the aid of the CAD techicians, the 
architect can set control points 
and clarify interpretation zones. 
Calibration points in space act 
as a 3D ‘connect the dots’ for 
contractors and craftsmen.

CONTROL POINTS

The control points determine the shape of the curve.Typically, each point of the 
curve is computed by taking a weighted sum of a number of control points.

Adding more control points allows better approximation to a given curve, although 
only a certain class of curves can be represented exactly with a finite number of 
control points. NURBS curves also feature a scalar weight for each control point. 
This allows for more control over the shape of the curve without unduly raising the 
number of control points. In particular, it adds conic sections like circles and ellipses 
to the set of curves that can be represented exactly. The term rational in NURBS 
refers to these weights.

The control points can have any dimensionality. One-dimensional points just define 
a scalar function of the parameter. These are typically used in image processing 
programs to tune the brightness and color curves. Three-dimensional control points 
are used abundantly in 3D modeling, where they are used in the everyday meaning 
of the word ‘point’, a location in 3D space. Multi-dimensional points might be used to 
control sets of time-driven values, e.g. the different positional and rotational settings 
of a robot arm. NURBS surfaces are just an application of this. Each control ‘point’ 
is actually a full vector of control points, defining a curve. These curves share their 
degree and the number of control points, and span one dimension of the parameter 
space. By interpolating these control vectors over the other dimension of the 
parameter space, a continuous set of curves is obtained, defining the surface.



CONNECTING THE DOTS: CONCRETE BASIN AND ENCLOSING WALL

SECTION 04. BUILDING DELIVERY.

POSSIBLE CONSTRUCTION OUTCOMES

RIBA Stage 6 - Construction

1. Hand Drawings Analysed to Determine 
Elements of certainty or Uncertainty.

2. Example Detail Proposed by CAD 
Technicials (to meet structural and 
environmental requirements).

3. Control points are Mapped to Calibration 
points and placed in 3D Model.

4. Two dimensional tender drawings pulled 
from 3D model and given to Craftsmen for 
Interpretation.

5. Construction begins.

Tender Drawing - Example Section Detail With Calibration Point A, 
Concrete Basin and Enclosing Wall

Possible Outcome A

Possible Outcome B Possible Outcome C Possible Outcome D

The Architect suggests in his Hand Drawings 
how the building should be constructed, 
certain elements of the building are 
constructed diractly from his hand drawings 
- a building that is like walking through a 
drawing. Tolerances have been allowed for 
the building to be adapted by craftsemn, if 
their instinct allows it.

Accuracy Zone

Interpretation Zone

Control Point

Boundary Line

Accuracy Zone

Interpretation Zone

Possible Outcome of Instinct

Calibration Point

Boundary Angle

Accuracy Zone

Interpretation Zone

Control Point

Boundary Line

Accuracy Zone

Interpretation Zone

Possible Outcome of Instinct

Calibration Point

Boundary Angle
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