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E-Defense Building

 Four storey

 Full scale

 Post-tensioned

 3D EQ

 Focus on wall 

response & 

interactions with 

building



Building Overview
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Wall connection details
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Wall connection details
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Building Performance

Wall A Wall C



Building Performance

PG2 to Wall Joint

Frame 1st floor beam-

column joint



Building Model



Wall & floor representation

PC1Rigid element

Wall PT 

Tendon

Wall

PG2 PT 

Tendon
PG2



Building Model

 Wall-to-floor interaction

─ Increased building lateral-load capacity by 25%

─ Wall base shear increased 50% compared to isolated wall

─ Dynamic loading increased base shear by a further 40%
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Framing Action

M+ M-M+ M-

Vb
+ Vb

-Vb
+

Vb
-

𝑉𝑏,𝑏𝑒𝑎𝑚 =
𝑀𝑏𝑒𝑎𝑚

+ +𝑀𝑏𝑒𝑎𝑚
−

𝐿𝑏𝑒𝑎𝑚

𝑀𝑓𝑟𝑎𝑚𝑖𝑛𝑔 = 𝑁𝑢𝑚. 𝑠𝑡𝑜𝑟𝑖𝑒𝑠 ∗ 𝑉𝑏,𝑏𝑒𝑎𝑚 ∗ 𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 𝑒𝑥𝑡𝑒𝑟𝑖𝑜𝑟 𝑐𝑜𝑙𝑢𝑚𝑛𝑠



Framing Action
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Model

• Floor decrease neutral axis length positive rotation (in compression)

• Floor increase neutral axis length negative rotation (in tension)



1st Floor Displacement
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1st Floor Displacement



Building Model

Wall C and column uplift

Wall A uplift, 

no column uplift

Uplift due to column 

rotation
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Non-linear torsional response

14 15 16 17 18 19 20 21 22
-0.01

0

0.01

Time (s)

T
o

rs
io

n
al

 R
o

ta
ti

o
n

 (
ra

d
)

 

 

Exp Model
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