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CONNECTION DETAILS

River Beech Tower, Chicago
Architects: Perkins and Will

Structural Engineer: Thornton Tomasetti
Height: 243 m

Oakwood Timber Tower, London
Architects: PLP Architecture, London
Structural Engineers: Smith and Wallwork
Height: 300 m

The Lodge, The Hague

Architects: PLP Architecture, London
Structural Engineers: Smith and Wallwork
Height: 130 m
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Exhibit design evolution




Timber Towers of Tomorrow

s, and their derivative products, have bee
around the world for thousands of years ntemporary
construction of tall buildings from timber, in whole or in part,
suggests a growing interest in the potential for building with

wood at a s

Atth
molecular structure of wood contributes to its macro-scale

attributes

At the mega scale, we are developing our understanding of the
engineering innovations required to realise super tall timber
construction
By bridging the are taking a holistic approach to
increasing the already significant potential for using plant

material at a large scale in the built environment.

Based at the Centre for Natural Material Innovation,
University of Cambridge, our highly interdisciplinary research
group comprises experts from architecture, engineering,
biochemistry, materials science, polymer chemistry and fluid
dynamics.

TEACHER RESOURCE

Humankind has built

with timber for

centuries.

Why then have we not yet

constructed a timber
ilding taller than the

tallest tree in the world?

Property changes and counter measures

Our group studies chemical and thermal properties of wood
and ts respanze to water flow and polymer impregnation.

But is the promotion of timber in times of
climate change a wise idea?

Cells to Skyscrapers

Timber Towers of Tomorrow

Explore the sience and engineering of super tal fimber from cells to skyscrapers

So how does timber from the forest
come to a construction site?

Structural use of timber

20% of new houses n the UK and up to 70% in Scotisnd
are timber frame.

oxides buing & renewsble rasource, imber has & strangth
paraliel to thet of reinforcad concrete.

Hardwood > Reinfor

Timber has low dansity and thersfors superb
structoral efficiency for long-span and tall
structures that typically need to carry their own
weight. While timber has traditionslly been
succassfully employed for the former, our group's
research advances contemporary understanding
for building super tall with timber.

Bibliography and further reading

TEACHER RESOURCE

Timber Towers of Tomorrow:
Explore the science and engineering of super talltimber from cels o sky

As CLT is made up of lsminsted boards of timber,
glued ot 90 degrees to the preceding grain, it has
superior strength to GluLam. Due to its laminated
nature, it emerges a5 a strong choice for
resistance too,

In the event of a fire, its outer layar chars and in turn
o th
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Synthesis

Oskwsed Timber Towe, London

=

River Beec Tower, Chcage

The Lodge e e




Testing ideas
Cambridge Science Festival
March 2019




Vertical elementsin

exhibit set back to not
K create a bottleneck near
Enough distance the main access

from access door to
City of London room >

l
|
|
|

4x 2 m outline

L

Mechanical strength
testing device located to
accommodate long
queues No obstructing elements
placed on4x 2 m to
ensure free movement
between exhibit 22 and us.

Timber Towers of Tomorrow
EXHIBIT PLAN  uiigsmeiaee

Royal Society Summer Exhibition 2019




Screens for displaying

Mechanical strength testing Printed life-size aerial view of The RSSE stand is envisioned as an apartment Shelves designed for microscopic details
device table with ample London, placed in acrylic - as seen within our proposed Barbican Timber Tower Mechanical strength smaller (tactile) models

space to accommodate from our proposed timber tower testing device table " v

queues

Architectural models

of timber towers The stand will be

from across the globe fabricated from
engineered timber and
assembled at site.

Timber Towers of Tomorrow
University of Cambridge

- g Royal Society Summer Exhibition 2019

Timber Towers of Tomorrow
University of Cambridge
Royal Society Summer Exhibition 2019

Final design model
with notes
Mid- April 2019



echanical StrengthTester panel
withtitleand main text
800 mm wide

Left vertical

Laminated Vieneer Lumbe

{various thickn
2250x 680 width

(3 piecewith stiffrers)

2400 x 800width

Wechanical StrengthTester table
with lkea screw-on legs.
Pairte black for exhibit

Design + Build

Cross-laminated Timber (CLT)
75 mm thick
810 mm x 1000 rmm

Backdmop image
1200 % 1564 mm
on 1o mm 3yl

Lama back
450 mm wide
Right vertical
(3 piece with stiffners)
Top panel {4 piece)

3piece
{hollow)

Biochemistry
parel
710 mm wide

Larna unit with 4 fixed shelvesand
long basefor displaying medels.

4 screw-on lkea legs painted black
forexhibition and cut short to
580 mm length

11 mmOSB sheet
2x 1200 x 1930 mm at ends
2x800x 1930 mm in middle

Sliding Baubuc he panel
{fixedlin place)

-~

PictureWindow base (ore piece).

Also helps start off assembly

Mullions- screw-fixed from
topand double-sided tape
on bottom. 3 pieces inall.

& mm Moso bambeo flooring

34 pieces in 7 different sizes.
Click-jointed in place before
MST table and Lama

EXPLODED VIEW OF EXHIBIT

TIMBER TOWERS OF TOMORROW

ROYAL SOCIETY SUMMER SCIENCE EXHIBITION
1 JULY - 7 JULY 2019




Panel X

19 mm thick
mm width
mm length

BauBuche Panel
20 mm thick

2250 length

Beam / Board
B

40 mm thick

4 nos. Panel X

14 nos. BauBuche Panel

muntins

Back Panel

Big
brace

Image N Display ~ Side
box(top box s shelf
and stiles) 1 back
bottom

rails)

Display
table
50w

300 wide
sides

4 nos. BauBuche Beam / Board

Fabrication




Prototype +
full test assembly




Pantners

Friday Saturday, Sunday
28 June 2019 29 June 2019 30 June 2019

Team assembly = 31+

Core Team

13

External Partners 4

Volunteers

14

v
5 July 2019

Don’t account just for
exhibition week!

Packing, loading, unloading,
unpacking before and after
also count.
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TIMBER TOWERS OF
TOMORROW

Explore the Science and Engineering of

The Royal Society Summer Science Exhibition

Supertall Timber from Cells to Skyscrapers

Enjoying the experience and
getting the most from it

Dr Lucinda Spokes, Public Engagement Team

Team briefing + Preparation




Setting up at RSin 4 hrs




Exhibition week!



Exhibition week!
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RIVER BEECH TOWER

Exhibition week!







Final remarks

- Do it yourself

- Start early and persist: it takes time

- Talk to your neighbour (at Uni and RS)

- Oversubscribe: make large teams + backup
- Prepare for the unexpected:

press coverage, uncomfortable conversations,
amazing connections beyond RSSE

- Enjoy yourself



Explore the science and engineering of super tall timber
from cells to skyscrapers

Did you know it ta 4 hours to grow a
300 metre tall timber tower in the sustainable
forests of Europe?

Royal Society Summer Science Exhibition
July 1*tto 7" 2019
6-9 Carlton House Terrace

London
SW1Y 5AG

5.8 UNIVERSITY OF
P CAMBRIDGE

Centre for Natural Material Innovation
Department of Architecture
1 Scroope Terrace, CB2 1PX




