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Membrane and Net Structures

A form follows
pressure or
tension
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Figure 15.1: Shell shapes.
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Membrane and Net Structures

A types
I fabric
I cables
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Membrane and Net Structures

A sensitive to aerodynamic effects of wind
I fluttering I d on windverd side

increases tension
over entire surface

(a) STEEP RISE

A stabilization
I rigid supporting framework
| prestressing of surface
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Membrane and Net Structures

A tensile stress anc
tangential shear stresses occur

Tent structure Pneumatic structure
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Pneumatic Structures

Ainternal pressure

| air-supported:
entire volume

I air-inflated: cavities
Aribs
Adual walls
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Air-Supported Structures

A pressure slightly
higher than =

Alight loads -

A greater spans than
air-inflated

AlR SUPFORTED
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Air-Inflated Structures

A higher degree of
oressurization

‘_ / pressurized
Apressure d

directly balance
loads

A buckling or folding
results in collapse 4

A flexibility in space

AIR INFLATED
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Loads & Behavior

A snow accumulation
I shape
I heat loss

A avoid large ;
concentrated loads ¢

A wind loads
| suction
| tension
fAnbuck
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Membrane Stresses
A pressure is constantly applied stress

General relationship:
p.=T/R +TJA,

For a sphere:

R =R,=R

=

Iy=T,=p A2

{a} Circular membrane of unit width carrying an (b) Spherical membrane carrying an internal pressure
internal pressure p.. Tension forces in membrane: of p_.
I'=p.A.
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Membrane Stresses

Aenough pressure to prevent folding
Alarge radius, large stress

FIG.8-2 Cross section ¢ srical
pressure vessel showing inner radi

wall thickness 7, and internal pressure
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Supports

A air-supported

I need airtight
seal

I resists uplift
and thrust

TNl nvert

| containment
rngs

Total upward lifting
force due to internal
pressure (p ).

Ea . Pr (A) ‘41 = projected area of
I, sphere segment
1 {equivalent to
ground area)

Internal
pressure, ,DI,

R /" Compression
ring

gl

Tie-down or
adequate dead
weight to
resist T,
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Profile Selection

A lower profile N
i higher stresses wr/
I lower air volume

| can be used to avoid
wind pressure effects

(a) High-profile structure.
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Air-Inflated Members

A prestressed in
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A structural stresses
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3y mMembrane stresses

A increase in tension Tt
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Punctures

A fracture or rip from redistribution of
stresses

A air-supported
I low pressure
I gradual deflation

A air-inflated
I I1solated cells deflate

A design in suspension
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Net and Tent Structures

A low curvatures, high stress (big radius)
A avoid flat areas
A carefully place high & low points

Basic Types of Tensile Structures (© Tentech)
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http://www.tentech.nl/

Support Conditions

A compression masts
A u p I Ift at g ro u n d Gopyright © Buro Happold \ Mandy Reynolds ‘

A free edges can
be stiffened with
cables

A stress reduction
at high points
by a cable ring
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Form Development

A modeling
A software

50w VEFEw: 1176
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Materials

A strength
| tear resistant
I bi-directional
A durability

I ultraviolet
effects

I creep
I corrosion In metals
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Shells

A similar to membranes, domes & vaults
A THIN
A rigid

& %
; ﬂihﬁw VEEE_

@ Michael Lammert 2001

Membrane, Nets & Shells 20 Applied Architectural Structures S2018abn
Lecture 13 ARCH 631



Shells
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