DARLAB - Digital Architecture and Robotic Lab

DARLAB

DARLab (Digital Architectural Robotics lab) is a research
platform in architecture education that advances exper-
imentation and cross-discipline collaboration among
professors, students and industry partners to expand the
boundaries of architectural practice.

We are a mixed team of qualified experts from all over
the world who work together to obtain the best results out
of avant-garde technologies applied to architecture and
design. The intention is to give to students and visitors a
360 knowledge of the matter.

The DARLab is located in London South Bank Universi-
ty’s Southwark campus, division of Architecture and Build
Environment. LSBU is a top modern university in London
for its research ‘impact’. Nearly three-quarters of London
South Bank University’s (LSBU) research projects were
awarded the two highest possible ratings for ‘impact’ by
the latest university research excellence exercise - REF
2014.
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DARLAB - Digital Architecture and Robotic Lab

Our Objectives:

Research
Innovation
Sustainability

Federico Rossi AADipl FRSA RIBA Il SBA nl

Founder and Director of the
DARLAB. Studied at the
University of Florence and
graduated from the Archi-
tectural Association School
of Architecture in London.
He gained significant pro-
fessional experience work-
ing with Nigel Coates, SOM
and Zaha Hadid Architects.
He is academic leader for
the DARLAB and senior
lecturer at London South
Bank University, where he
is responsible for the digital
design courses at Ba(Hons)
and MArch in architecture.
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We work with
Quayola A21

scmigroup m ARCHITECTURE A

The specialists in the wood industry OF THE FUTURE AUTODESK.

KUKA

04

London South Bank University



DARLAB - Digital Architecture and Robotic Lab

05

London South Bank University
























-BONES MICROSTRUCTURE-

/

/

Bones microstructures recorded

at different level of magnification,
with the aid of different instruments
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-30 PRINT INITIAL RESEARCH-

/

/

Once the intended result is
achieved with the 3d modellation
. the next step is to create some
physical model

o1

Initaial research shows 30 printed
panels reduced in scale to fitin a
hand.
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Washable material support

/
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Each represent a different point of
the panel, which then is printed 11
scale.

/!
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-FABRICATION PROCESS-
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Morphogenetic pattern, robot milling.
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-FABRICATION PROCESS-
/

Final result
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Robot movements.
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Process

Source

All the produced pieces in the exhibitions are variations and reinterpretations of the Laocodn and His Sons, one
of the most iconic ancient sculptures that has been a ground in spiration for generations of artists throughout
history (including Michelangelo's unfinished Captives).

The geometry has been acquired through a combination of 3d-scanning and 3d-modelling.



Process
Digital Sculpting
The geometry of the original sculpture is subject through a series of computational processes via custom

software specifically built for the project.
Algorithmic formations are digitally grown from and within the sculpture to simulate endless variations.

The designs are then transformed into set of instructions for the robotic milling process
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Quayola
Itinerary installation developed for the World Wide Universal Expo Astana 2017
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SCM Group
Itinerary Pavilion for Hanover Wood Fair
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ROBOT ASSEMBLY
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A-C

Bounding box manipulation
to adjust height for site re-
quirement.

2. curvature blue is max
green is min

A
1. x=0, -x=0, area: 74m?

B
1. x=2, -x=0, area:44m?

C
1. x=-2, -x=1, area: 66m
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A-C
Karamba algorithm gen-
eration process.

A

Initiation

1. Parallel domain speci-
fication.

2. Initial surface meshing.
3. Seeding.

B

Generation

1. Defining the type of
structure.

2.Stating the force loca-
tion and the type of force.
3.Stating the  support
location and type of sup-
ports.

C

Processing

1. Structural analysis.
2.Interpolation and trac-
ing.

3. Rationalizing.



S
\NTH

\fi’."l_gf

Stress Line Iteration

Structural algorithm
generation createsoptions

for various outcome for
different circumstances.



Principle moment (PM)
works like the Principal
Stress Lines component
Instead of principal stress
lines it returns principal

at right angle to the free
moment lines.

they either run parallel or
boundaries.

90degrees. In a cantilever

Inspired by fluid dynam-
ics, force flow (FF) lines
or load paths illustrate
the load distribution in

structures.
Principal stress (PS) lines

are tangent to the prin-

B
cipal stress directions.
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1

3D printed Surface remod-
eled with stress-line to op-
timize its strength

2-3

Comparison model show-
ing before and after stress
line optimization. Color
gradient showing stress
distribution,red is  maxi-
mum and vice-versa.

4-5

Bottom view comparison
model showing before
and after stress line opti-
mization.

6-7
Side view comparison
model showing before

and after stress line op-
timization.  Stress line
surface has shown im-
provement via this testing
method.
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USING RECYCLED PLASTIC

11 London South Bank University



4 are also shown). It can be seen that the utilization of the full cross-sectional resistance diminishes with
increasing slenderness, indicating that buckling had indeed occurred. Specimen EHS01-100-50-3.0 is
shown post-failure in Fig. 5 — ruptures occurred at two cross-sections in each specimen tested.
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Figure 4: Load—displacement curves for all specimens.
Table 3: Experimental ultimate loads.
Specimen G/b 1( Afy Nu,exp Nc,Rd Nu,exp /Afy Nu,exp/Nc,Rd
(kN) (kN) (kN)
EHS01-100-50-3.0 2.0 1.01 36.5 26.6 19.1 0.73 1.39
EHS02-90-60-2.0 1.5 1.03 23.7 17.9 12.0 0.76 1.50
EHS03-90-60-2.0 1.5 1.03 23.8 16.2 121 0.68 1.34
EHS04-90-60-2.0 1.5 1.04 234 16.1 11.7 0.69 1.37
EHS05-100-50-3.0 2.0 1.03 35.7 29.7 18.5 0.83 1.61
EHS06-100-50-1.5 2.0 1.50 17.0 8.76 5.14 0.51 1.71
EHS07-105-35-2.0 3.0 1.60 22.7 8.22 7.10 0.36 1.16
EHS08-105-35-1.5 3.0 1.92 15.8 4.10 3.97 0.26 1.03

Figure 5: Specimen EHS01-100-50-3.0 post-failure.

The strains at mid-height are plotted against the average compressive stress in Fig. 6 for Specimen
EHS01-100-50-3.0. It can be seen that the strain is higher at points A and C where the section is less stiff
locally at the points of minimum curvature. The effective elastic modulus of the section calculated at
point A is 2397 N/mm?, a close approximation of the nominal value of 2346 N/mm?2.





