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 EQC is developing a model (RiskScape) for predicting
financial losses in natural disaster scenarios

 T+T has developed earthquake shaking and
liquefaction components using fragility functions

* These fragility functions provide a probabilistic
estimate for losses associated with earthquake damage
to NZ Houses (1 & 2 Storey) on Flat land



Development of Flat Land Building Fragility Functions
for NZ Residential Houses
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Residential Building Damage Breakdown

Flat Liquefaction Areas
Sloping Areas
Flat Shaking-only Areas

Residential Building Damage



Determining dominant earthquake
and damage cause |/}




Shaking Fragility Functions

A quick overview



Loss (NZD)
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Insurance claims loss data (Shaking only)
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Shake fragility functions

(for shaking only portfolio)
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Proportion with Loss

Probability of loss by PGA 'IRAT Tonkin+Taylor
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Payment Amount (NZD)
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Non-Zero Loss by PGA
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Building-Damage Ratio
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Conclusion

Shaking Loss:
Floor Area, Age, Number of Storeys, PGA
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Liquefaction Fragility Functions
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Shaking vs. Liquefaction
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Shaking vs. Liquefaction 1 Torkdn<Teyer

Repairs and Rebuilds

Rebuilds (Sand) (N = 3,090)
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Liquefaction fragility functions

Tonkin+Taylor
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Rebuild Proportion

Proportion of Rebuilds
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Rebuild Proportion

Effect of Floor Area on Rebuilds
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Rebuild Proportion
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Rebuild Proportion

Effect of Foundation Type on Rebuilds
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Rebuild Proportion
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Rebuild Proportion
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Effect of Cladding Weight on Rebuilds
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Rebuild Proportion
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Building shape (regularity)
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Footprint
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Rebuild Proportion
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NZ’s Footprints are changing... T Sk e
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Rebuild Proportion
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Rebuild Proportion

Combined Attributes
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Liquefaction fragility functions

One-Step
Approach

Distribution of loss
(including zero)
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Proportion with Additional Liquefaction Loss

Additional Loss Proportion "R Tonkin+Taylor

! A 4 .

100% 1
90%
80%
70% ]
60%
50% ]
40% 1
30%
20%-

10% 1

All (Sand, Non-Rebuilds), Additional Loss Proportion (1 Unit Rolling Window, N = 13,869)
----- All (Sand, Non-Rebuilds), Weighted Fit

________________________________________________________________________
-
-
-
-

0% -
0

TC1 TC2 TC3

ent®?® fEEEaa,,
*
o
"
N
.
3
N L]
L]
LT TTII I LA
L]
v

----------
........

\d .
X3 -
0

rad
- .
-------------



Proportion with Add-on

Effect of Foundation Type

On Additional Loss Proportion
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Building-Damage Ratio
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Additional Loss — Average Size
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Liguefaction Losses — Overall Picture
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Frequency

Conclusions

Shaking Loss:

Floor Area, Age, Number of Storeys, PGA
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Flat Liquefaction Areas
Sloping Areas
Flat Shaking-only Areas

Liquefaction loss:
Floor Area, Footprint Shape, Foundation Type, LSN
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Questions?






