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Dowels from the Alerce Tree
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Conventional Moment Frame
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SOM US Patent 6,681,538
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Pin-fuse Joint™
SOM US Patent 6,631,538



Non-linear Analysis
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Hysteretic loops definition (From FEMA 356)
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Results of Pushover Analysis

PUSHOVER CURVE

3500

3000 4 -~ N\

2500 -

2000 - - - W F T N\

——PIN-FUSE
1500 f--f - N —RBS

Base Shear (kips)

[EEN
o
o
o

B00 -

0 20 40 60 80 100 120

Displacement (in)

SOM



W M e |

i
50kt

y EuEEts
gt mm“m
i

) —

)

R R O
“-.ml.-ﬁ £ 1

=g i ————



Background

SOM Seismic

Innovations in Design
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Cable Net

90 meters tall

60 meters wide T

34 mm diameter
horizontal cables

<+«——26 mm diameter
vertical cables
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Cable Design Force
40,000 kN
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220mm diameter

-~———Decoupling “rocker”
mechanism

<«—— Steel braces for
collapse prevention
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y=25.13 + 4.8050 x - 0.0774 x?2
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Bamboo Culm Diameter Equations
y=97.5-0.212x-0.016 x? (lower region)
y=157.6-2.868 x + 0.013x2  (upper region)
y =101.8 e 0-022x (entire length)

Where:
y = diameter of the culm

X = internode number
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Bamboo Culm Wall Thickness Equation
y =35+ 0.0181 (x — 35)1.90

Where:
y = culm wall thickness

X = internode number
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® =1.618
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®=1.618
1.0 1/® = 0.618

SOM Fibonacci Sequence
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Fo = 2 Fya + Fao

F,=0,F, =1 (binary)

55 89 144 233 377 610 987 1597 2584 4181 6765 10946
17711 28657 46368 75025
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Conventional Tube Frame
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“One of our strongest human instincts is to try to stand up against what Rudolf Otto
called the ‘numinous’ — the unknown and compelling — but also frightening — mysteries
of the created and creative forces of the universe. To resist their energies — energies
so powerful they can make us feel insignificant in contrast.”

Rev. Dr. Philip Butin
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Unit Load Unit Load

I Maximum Stress

Minimum Stress

3D Shell Analysis



SOM Initial Concept Sketch



X(t) = r cos(t) = ae’t cos(t)
y(t) =r sin(t) = aePt sin(t)

KRR RR

“What if you could develop strong, flexible, responsive, adaptive, sustainable human
buildings based on the intrinsic architecture of the hurricane?  Buildings that exist in
harmony with — instead of trying to resist and stand up against and conquer — the
powerful creative forces that might otherwise threaten and endanger us?”

Rev. Dr. Philip Butin

SOM Logarithmic Spiral
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SOM Truss Generation
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FLOOR AREA = 34,500-25,310 sq.ft.
TYPICAL LOW-RISE OFFICE FLOOR PLAN(L9-24)



FLOOR AREA = 14,018 sq.ft.
RESIDENTIAL L-72 FLOOR PLAN
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SOM 3D Finite Element Analysis Model



» 35% Reduction in Concrete

 Flat Slab Construction (no beams)
* Reduced Seismic Mass

» Reduced Weight to Foundations

SOM Sustainable Form-Inclusion System (SFIS)
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Link-Fuse Joint
SOM US Patent 7,647,734



€ LIMK=FUSE

JINT
REINFORCED
CONCRETE SHEAR
WALL (08 STEEL
FRAME COLUMK) STEEL WASHERS
£ WUT FOR /" OVER BRASS
THREADED ROD SHu
BRASS SHIM BETWEEN
TONGUE PLATES

TYFICAL

ELUNK BEAM/
LINK—FUSE

“-‘_--‘_'_'_""‘--..___‘___ JOINT
./ WMER STEEL TONGUE
PLATE (1 EA. SIDE)

FIN N DIAGONAL SLOTS,
SINGLE TOROUE THREADED ROD OR
EEE gTE-ELL ;?E?JE MULTIPLE HIGH=-STRENGTH BOLTS M
SUF CRIMICAL CONMNECTION.

1 ISOMETRIC VIEW (COMPLETED LINK BEAM JOINT)

SOM



Pin-fuse Frame
SOM US Patent 7,712,266
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Lateral Load

SOM Force Flow Study



SOM Security / Redundancy
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http://upload.wikimedia.org/wikipedia/commons/7/73/Termite_Cathedral_DSC03570.jpg�
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