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‘Building Cloud’ was developed from initial work undertaken for the AHRC project ‘Woven Concrete’, investigating the embedding of textiles in concrete. ‘Building Cloud’ used interdisciplinary methods combining architecture, textiles, weaving and materials/concrete research. Belford led the project in collaboration with architect Ruth Morrow (Queen’s University Belfast) and Thai weaver Jarupach Ashawasamitr. The key technical challenge was to find solutions for altering linen yarns to withstand alkaline environments and be woven to accept a devoré printing process for application within a skin of concrete. The body of work applied theoretical and lab findings to larger scale resolved practice, using the specialist resources of ‘Tactility Factory’, a research-led University spin out Company. Additionally the design and aesthetic development of the outcomes extended the technical components of the research through consideration of widely different visual cultures, materials and local processes. Building cloud comprises seven concrete and weave panels, selected for exhibition at the 2010 Bangkok Design Festival. The panels co-joined with the concrete skin. Each 25cm x 75cm long panel utilized a different weave and/or print construction presented with Belford’s coherent design aesthetic.
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	     Location / dissemination 
This specific body of research was designed processed and developed in the Tactility Factory Belfast Studio.

Textile constructions were specified by Belford and woven in Thailand by weaver Jarupach Ashawasamitr, these were sent to the studio for testing and analysis. 


Belford, Patricia (20-30 November 2010); Building Cloud – Central World, Bangkok
Belford, Patricia and Ashawasamitre, Jarupaca and Siam Cement Group (22 November 2010)
Seminar Building Cloud – Central World, Bangkok
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The event was supported by COTTO a division of the Siam Cement Group, a seminar and workshop was held to discuss the potential of research driven collaboration using concrete and textiles and the significance of cultural collaboration.
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A grouping of several publications as one output

The Building Cloud woven concrete panels were informed from an ongoing collaboration with architect Ruth Morrow, experimenting with textile thinking and processes to ‘mainstream tactility in the built environment’. This work is built on approaches that were experimental and through process and collaborative thinking and analysis have resolved practice. Due to a shift of culture new materials and methods were applied, broadening the Tactility Factory portfolio.

					Thai textile and concrete samples. 
					http://www.tactilityfactory.com/lab/
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	         This research into woven concrete panels for 
embedding in concrete has a patent pending in Euroupe and the US. 
This is one of 3 patents (1 granted) relating to the process of embedding textiles into concrete.  Process C/devoré linen
PCT No: PCT/EP10/01777, filed March 22nd 2010














EXHIBITIONS:
Emerging Technologies – Kilkenny Design Festival 6th – 15th August 2010
A selection of linen concrete samples illustrating the role of technology combined with craft to demonstrate new outcomes
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             Innovation future Zone 2011 sponsored by The Technology Strategy Board Driving innovation and EPSRC 
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                 “The Here and Now a permanent showcase of some of the technological genius that’s happening throughout the region of Northern Ireland” Titanic Pump House, Northern Ireland Science Park. Belfast
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	Factual information

This collaborative and hybrid research has reached across academia and industry, a selection of these multi-faceted outputs are:

RADIO
Radio 4 Woman’s Hour 9 minute feature on the innovation of Linen and Concrete – 29th August 2013.
USB enclosed.

CONFERENCE PAPERS:

Belford, Patricia and Morrow, Ruth ‘Textiles, Architecture and Science’ The Textile Society, New research strategies, March 2011.

Belford, Patricia and Morrow, Ruth ‘The Textile Designer as added value’ The Textile Institute: Textiles a Global Vision: Nov 2010. Manchester International centenary conference. ISBN 798-0-9566419-1

Belford, Patricia and Morrow, Ruth ‘A Hybrid Practice- between design and craft’  Design and craft Conference, 20-22 September 2010. Brussels, Belgium: ISBN 978 90 6569 071 5

Belford, Patricia and Morrow, Ruth ‘Woven Concrete’ Ars Textrina International Textile Conference “Natural Fibres” -, Leeds, Sept 2009

GRANTS:
ACNI CIIF Innovation award (ACNI/8821. £10.000) to extend the reach of research to industry.
Evidence of the collaborative nature of this research is recognized by being shortlisted for the RIBA Awards for Research in 2011. 


























       Documentation of the output
This body of Research has been documented in a diverse range of Publications spanning Textiles and Architecture

       Curtis Wilson, Kathleen (2011) Irish People Irish Linen. Ohio, Ohio University Press. Pp. 258-259
“Textile designer Trish Belford at the University of Ulster and Ruth Morrow, Professor of architecture at Queens
University, exemplify the efforts of a collaboration that combines historic textiles and contemporary technology.”
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Schoeser Mary, (2012) Textiles, The Art of Mankind, London, Thames and Hudson pp. 105 & 134

 “Imagining the transformation of the urban landscape gave rise to the company Tactility Factory, based on patented technology developed by Trish Belford, a textile designer, and Ruth Morrow, an architect, 
working together within the University of Ulster, Belfast. They offer a bespoke design and crafts service, as well as working in partnership with concrete pre fabrication manufacturers. The secret lies in designing fabrics to combine with the concrete in such a way that textiles remain on the surface of the concrete and are fully integrated within it. The yarns must tolerate the harsh alkaline environment of the concrete, which is why they use linen”.
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Brown Rachel, Farrelly Lorraine (2012)  Materials and Interior Design.Laurence King Publishing. London, P 46
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“Tactility Factory is a company which represents 
the professional collaboration of Trish Belford 
(a textile designer) and Ruth Morrow (an architect). 
They apply interdisciplinary approaches to create 
innovative products for interiors, challenging the 
perception of textiles as the ‘dressing’ to the 
structure and instead integrates textile technologies 
into the production of building products (concrete) 
to create innovative ‘soft’ building surfaces. 
Conceptually aiming to ‘mainstream tactility in the 
built environment’

								
Further citations are:
Watkins, Phillipa (2011) Fibres and Fabrics in Textile View. P17-22
Stacey, Michael (2010) Concrete a Studio Guide, RIBA Publishing
Quinn, Bradley (2010). Textile Futures. Fashion, Design and Technology, Berg Publishing, Oxford, New York, p235
‘Decorative Concrete’ in MADE Magazine of Materials and Design Exchange UK IOM3 June 09
Spankie, Ro (2009) Drawing out the Interior. AVA Publishers
Featured as Material of the month in Architects Journal April 09
Case Study: Materials in the Built Environment. 17th April 2009
Innovative Textile Applications in Textiles Quarterly, The Textile Institute Feb 09
Kerrigan, Mary (2009) Tactility Factory Feature in Perspective Magazine, RSUA Journal

Quinn, Bradley (2011). Mega Materials. In Design Futures, Merrell, London New York. P 072-123
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Decorative concrete’ Linen and Stitch textile concrete




		  As described and illustrated in the granted patent.         
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[bookmark: _Toc242247503]Research Context

This collaboration with a Thai weaver was borne out of a textile working relationship with Turnbull Design Ltd a textile Company based in Thailand. In November 2008 Belford was invited to give a lecture at the Faculty of Architecture, King Mongkhuts’s Institute of Technology, Ladkrabank, Bangkok, as a result of this lecture the working group for the Bangkok Design Festival invited me to develop a body of new work working with Thai weaver Jarupach Ashawasamitre. This work was to be evolved from the processes developed within Tactility Factory. Previous to this collaboration Belford had worked with own sourced linen yarns but in this context new methods were required to work with the yarns and weaving methods familiar to Thailand. As the work was to be presented in Thailand references were made to their calligraphy and techniques. 

	            Letter of Invitation:					
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                                Research 
Research Methods
The fundamental research aimed to develop ways to embed fragile textiles into the surface of 
concrete. The underpinning theories were initiated in an AHRC research grant (AH/EOO6248/1) 
completed in 2008. However the research only investigated the potential of yarns that could be used in 
concrete. The results were yarn and lab based with no development into the design or scale elements. 
The invitation from the Bangkok design Festival to work in collaboration with a Thai weaver and exhibit 7 complete panels of resolved design outcomes moved the research from theoretical lab findings into the realm of practice led research towards design manufacture, while at the same time challenging our western developed hybrid techniques of textiles and concrete, to be accessible and more importantly successful for an Eastern culture. The necessary yarn constructions were woven in Thailand and trialed in Belfast, this was important for IP protection

EXAMPLES OF TRIALS COMPLETED
 

1- Woven Linen trials investigating the relationship between the Textile pattern and concrete space. A section of the completed panel, working with specifically woven in Thailand to respond to Belford’s specification of scale and sustainability within the skin of the concrete.
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25cm x 75cm section




3- Print and calligraphy trials researching the blending of visual and technical cultures. Thai lettering embossed with a Irish bobbin lace motif. 
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	25cm x 75cm section
  
	     

  Research Methods
           Select and trial varying yarns for both weave construction and resistance to an alkaline environment
          Weave trials, inserting varying warp yarns in line with textile knowledge of a devoré print paste
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 Screen print using devoré methods of processing with the aim of removing the alternate yarns, exposing a robust    yarn to ‘grip’ the concrete once the pouring process has taken place.
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           Prepare the concrete mix and method, precisely to allow the concrete and
            Textile to embed and become one surface
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IMAGE ON PATENT


   
 	 








  Experimental details from trials and samples for final panels
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a9y United States

a2 Patent Application Publication (o) Pub. No.: US 2012/0027992 A1
Feb. 2, 2012

Belford et al.

US 20120027992A1

(43) Pub. Date:

(54) METHOD OF MANUFACTURE OF A
COMPOSITE CONCRETE ARTICLE

Patricia Clare Belford, Belfast
(GB); Ruth Ellen Morrow, Belfast
(GB)

(75) Inventors:

(73)  Assignee: UNIVERSITY OF ULSTER,

Coleraine, County Londonderry
(UK)

(21) Appl. No.: 13/262,347

(22) PCT Filed: Mar. 22, 2010

(86) PCT No.: PCT/EP10/01777

§371 (9)(1),

(2), (4) Date: Sep. 30, 2011

(30) Foreign Application Priority Data

Apr. 6,2009 (GB) 090 5951.0

Publication Classification

(51) Int.CL
B32B 3/10
BO5D 5/00
C23F 1/02
BO5D 7/00
BO5D 3/00
BO5D 3/10

(2006.01)
(2006.01)
(2006.01)
(2006.01)
(2006.01)
(2006.01)

(52) US.CL ... 428/138; 427/299; 427/307; 216/39

(57) ABSTRACT

A method of manufacturing a composite concrete article
comprising forming a textile structure, removing material
from regions of the textile structure to create voids in the
textile structure and incorporating the textile structure into a
body of wet uncured concrete such that the concrete flows
into the voids created in the textile structure, embedding the
textile structure into the concrete, whereby the textile struc-
ture defines at least a portion of a surface of the cured concrete
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Education Background/Career Path
Alevels in Maths, Physics, Chemistry and Arc

Studied Architecture at Dunean of Jordanstone College of Art,
University of Dundee Qualfied Architect in 1989

Worked in Berlin for § years as an architect on socil housing
and conservation work.

Started teaching part-cime In Universites n Iroland and UK,
moved o full tme and became Professor of Architecture first at
the Universiy of Ulster (2003) and then Queen's Universiy,
Bolfase (2009)

Job/Company:
Professor of Architecture, Queen's Univarsity, Belist
Co-founder Tacelity Factory in 2009

How do you use STEM within your job?
Vuse i as 3 seracegic ki, bringing clriy to the process. | have &
strong belif in the ‘concept’ / design intention being delivered
through the detalled, technological level together with a
confidence that large problems can be broken down into logical
steps and managed.

Skl in communicating across ‘anguages' and cultures L. from
visual t0 verbal, from conceptual to operational, from creatve to.
pragmatic are important.

Any advice for others interested in a fulure
in science?
Don't look back - and don' forget that STEM subjects work best

when aligned and suppored by creative and entreprencurial skl ii

Patricia Belford

Education Background/Career Path
ALevels: Ar. History of Art, Geography. Use of English
Diploma in Textlle Desig, North Esst London Polytechric
Honorary Fellow Royal College of Arc 1994
Owner/Director; Beford Print’s Led (high end textle printing
business) 1986 ~ 2004

2004 - Senior Researeh Fellow Univrsity of Ulter.

Job/Company:
Belford & Morrow co-founded Tactlty Factory in 2009 - but |
have been working on the development of texties specifically for
embedding into surface of concrete since 2005

Haw do yau use STEM within your job?
My background is routed in the creative industries. Tactlcy
Factory manipulates textle technologies to design the fabrics
specifcally for combining with the concrece technology o
produce the 3 patented TF surfices. These surfces have high
aesthetic quates driven by creative innovation, but beyond
these lie enhanced acoustic and thermal potential

Any advice for others interested in a fulure

in science?

Be adventurous about stepping outside your comfort zone, cross
discipline collsboration reaps many rewards.
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Over the past five years, 
Tactility Factory has tested 
yarns and designed multi-
layered fabrics to be fully 
integrated within concrete 
surfaces so that they do not 
get subsumed within the 
concrete nor peel off the 
surface. Concrete mixes have 
been specifically tailored to 
suit fabric and pattern 
variations. Patents have 
evolved to protect the various 
techniques used in ‘linen 
concrete’, ‘velvet concrete’, 
‘stitched concrete’ and 
combinations of these 
materials. 



 
 



 
 
 
 
 
 
 
 
 
 
 
 
 



 
 



The Tactility Factory 
www.tactilityfactory.com 



 
 



Integrating Concrete and 
Textile for Surfaces 
Tactility Factory designs and manufacturers surfaces that 
combine concrete and textile technologies. Placing design 
and craft right at the heart of manufacturing processes, it 
producing decorative and sustainable building products that 
meet both technical and human performance specifications. 



Potential business benefit 
Concrete is increasingly used to maximise buildings’ 
thermal capacity to improve energy performance. However, 
exposed concrete surfaces are cold, grey, and acoustically 
harsh. Tactility Factory’s concrete surfaces on the other 
hand are warm, colourful, acoustically soft and can be 
exposed without the use of other finishes to improve 
people’s experience of a given space. Initial testing 
confirms that the combination of textiles and concrete 
softens the harsh reverberant profile, which is typical of 
concrete surfaces. Tactility Factory surface technology 
extends and opens new markets for an already global, low 
tech material. 



What is innovative about it? 



• Although textured concrete already exists, Tactility 
Factory’s integrated textile/concrete surfaces are unique, 
allowing for a variety of patterns from ornate to plain; or 
from abstract to company logos. 



• The process itself is relatively unique, being design-led, 
tested and refined through academic research, real-life 
commissions and a refinement of production processes 
that have led to innovative outcomes in a sector that 
typically responds only to technical performance 
specifications.  



• The ability to make concrete surfaces desirable and  
‘livable’ is highly innovative, increasing value and    
hence sustainability of a low-tech material.   



 
The Innovation Future Zone is brought to you by: 



Innovation Future Zone 2011 





http://www.tactilityfactory.com
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About Tactility Factory

Tactility Factory is an innovative, award winning
company started in 2005 by the collaborative
practice of Trish Belford (textiles) and Ruth Morrow
(architecture). It has expanded the potential of
concrete from a cold, grey, acoustically harsh and
unappealing substance to something that is warm,
colourful, acoustically soft. Their unique technologies
articulate the surface of concrete without the need
for expensive moulds or post-demoulding processes
whilst the Tactility Lab encourages collaboration,
diversity and experimentation between designers,
artists and technologists to bring about innovative
products, not just surfaces.
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' Imagining the transformation of the urban land-
scape ga‘ve r'lse to the company Tactility Factory, and to the Girli Concrete
range of designs, based on patented technology developed by Trish Belford, a
textile designer, and Ruth Morrow, an architect, working together within the
University of Ulster, Belfast. They offer a bespoke design and crafts service, as
well as working in partnership with concrete prefabrication manufacturers to
produce larger quantities: “T'he secret to the Girli Concrete ranges lies in design-
ing fabrics to combine with the concrete in such a way that the textiles remain
on the surface of the concrete and are fully integrated within it,” without peeling
away. The yarns must tolerate the harsh alkaline environment of the concrete,
which is why they use linen, although the material is also important to Belford
and Morrow because this bast fibre, from the inner bark, or phloem, of certain
trees and herbs — in this case flax — has played a key role in the textile heritage
of Northern Ireland. Inspiration from antique textiles, gold leaf and flocking are
also incorporated, resulting in extreme alterations in the expected visual and

tactile qualities of concrete [87-90].
To alter expectations of a different sor

the Swiss embroidery company Forster Rohner. This high e
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t was the aim of a project initiated by
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BANGKOK
DESIGN

BDF
2010 FesSTIVAL

75/7 Unit 3B Richmond Bld.
Sukhumvit 26 Bangkok
10110 Thailand

T +662 261 8238 F +662 261 8239
info@bangkokdesignfestival.com
www.bangkokdesignfestival.com

October 18, 2010
To Faculty of Art, Design and the Build Environment
School of Art and Design, University of Ulster
York Street, Belfast, Country Atrium, BT15 1ED,

Northern Ireland

Letter of Invitation:

Bangkok Design Festival 2010 has coordinated with Thai government, public institution and
many design organizations, in order to create a creative arena for Thai designers to express
themselves internationally. This is the fourth time since 2007. The festival this year has joined with
“Thailand International Creative Economy Forum”, an international forum for developing creativity with
economies and business, supported by the Thai government, which is going to happen on 28" 30" of
November so Bangkok Design Festival 2010 is going to happen on 20" -30" of November under the
concept of “LOVE & FRIENDSHIP”

Bangkok Design festival 2010 would like to invite Patricia Clare Belford, Senior Research
Fellow, Faculty of Art, Design and the Build Environment School of Art and Design, University of
Ulster, to come to Thailand to creates an exhibition and workshop with Lecturer Jarupatch Achavasmit
from the faculty of Architecture, King Mongkut's Institute of Technology, Ladkrabang, Bangkok,
Thailand. The exhibition and workshop are about discovering and developing between artwork and its
own techniques to design Thai textiles and cement as an experimental project according to the theme
Love & Friendship

The main venues for the festival are at CentralWorld, Bangkok Art and Culture Center, Design
Center “TCDC”, Grand Millennium hotel, Metropolitans Bangkok and others private art galleries.

Last but not least, we would like to thank you for your great support in advance.

Best Regards

@;H/R “@L

Pratarn Teeratada

Director of Bangkok Design Festival

Notice: For more information please contact “Benjapha Thanabhumikul +66-89-665-4433"
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