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Key Objectives

Demonstrate how loss assessment could be an effective
means of quantifying the benefits of innovative
construction technologies

Test and develop options for simplified loss-assessment
appropriate for preliminary design phase

Identify and develop loss functions for non-structural
elements for NZ usage

|dentify functions from literature suitable for NZ
construction, and develop fragility functions for
components unique to NZ.
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Objective 1 — Loss assessment of case
study buildings

Stage 1: Develop case study building layouts

Stage 2: Obtain information required to estimate
damage and losses (overlaps objectives 3 and 4)

Stage 3: Design buildings featuring innovative
construction technologies

Stage 4: Apply loss assessment methodologies to
assess benefits of using innovative technologies



Case Study Buildings — May Update
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Case Study Buildings — May Update

e Stage 1: Identified newly constructed buildings
that is similar to desired case study building

71 Gloucester Street 200 Tuam Street 229 Tuam Street



Number of Rooms

Case Study Buildings — May Update

e Stage 1: Use building plans to estimate details of a
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Case Study Buildings — May Update
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Case Study Buildings — May Update
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Case Study Buildings — May Update
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Sprinkler and HVAC duct layout



Case Study Buildings — May Update
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Project Description

To achieve widespread implementation of low-damage systems, the economic bensfits of such systems must be demonstrated. This requires a long term cutlook and an assessment of iife-cycle costs. To address this need, this
strategic project will firstly highlight the potential benefits of adopting a life-cycle costing framework. By applying an assessment framework that permits comparison of both up-front and long-term costs, including future losses from
earthquakes, to a selection of case study buildings realized with different design alternatives, it can be demonstrated that life-cycle cost analysis could be used to effectively quantify the improved performance offered by low-damage
construc tion technologies.

Secondly, in order to assist the MZ engineering profession make a smooth transition towards such probabilistic seismic loss assessment, the project proposes to test and develop different simplified loss assessment methods.

Finally, rec ognizing that the accuracy of any loss assessment will depend on the quality of the inputs used, the project will identify and develop loss and fragility functions for elements typic al of MZ construction practice.

Key Objectives

The main cbjectives of this project are as follows:

1. Demonstrate, via loss-assessment of a selection of case study buildings, how loss assessment could be an effective means of guantifying the benefits of innowvative construction tec hnologies.

2. Test and develop options for simplified loss-assessment appropriate for preliminary design phase, thus assisting the NZ engineering profession make a smooth transition towards probabilistic seismic loss assessment.
3. Identify and develop loss functions for non-structural elements that will assist with the applic ation of loss assessment in New Zealand.

4 Review procedures for the definition of fragility functions, identify functions from literature suitable for NZ construction, and develop fragility functions for components unigue to NZ buildings.

Case Study Building Plans

Most up-to-date version of the case study building plans are provided below. Past versions wil be added if superseded.
Four-Storey Office Building

Ground floor

Floor Plan (no dimensions provi

e All drawings will be made
Floor Plan (no dimensicns provided) available via QuakeCore Wiki




Objective 1 — Loss assessment of case
study buildings

Stage 1: Develop case study building layouts

Stage 2: Obtain information required to estimate
damage and losses (also part of objective 4)

Stage 3: Design buildings featuring innovative
construction technologies

Stage 4: Apply loss assessment methodologies to
case studies



Objective 1 — Loss assessment of case
study buildings

e Stage 2: Identify typical components used in newly constructed
buildings (excluding main structural elements)

Category Component Quantity Fragility Consequence
Function Function
X y

Floor slabs - Hollow core units ? ? x/? x/?
- Double tee units ? ? x[? x/?
Structural - Comfloor units ? ? x/? x/?
Stairs 1 1 x/? x/?
Structural/non-  Cladding - Precast panels - 48 m
structural - Glazing 80m - O BJ ECTIVE 3
Partitions - Full height ? ? v v
- Partial height, braced at top ? ? x/? x/?
- Glazing 15m 45m x[? x/?
Ceilings ? ? v v
Non-structural HVAC ? ? x/? x/?
Heavy plant on roof ? ? x/? x/?
Sprinklers ? ? x/? x/?

Elevators 3 v v
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Loss Functions - Cladding

Aim:

Cumulatrve probabal ity

Developing storey-level normalized loss functions for use

in simplified loss estimation approaches
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Loss Functions - Cladding
Aim:
* Developing storey-level normalized loss functions for use
in simplified loss estimation approaches

* Steps:
— Familiarize with the types of cladding using in New Zealand

— Survey buildings in Christchurch to identify which is most
commonly used

— Use data to obtain typical density of cladding elements

— Survey engineers and contractors involved in repair work
following the 2010-2011 Canterbury earthquakes to obtain
damage-loss relationships

— Obtain fragility functions for the most commonly used cladding
types

— Perform Monte Carlo simulations to obtain EDP-normalized Loss
relationships at a storey-specific level



Loss Functions - Cladding
Building Survey

Building usage

Total exterior surface area

Type of cladding

Percentage of exterior surface area covered by given

ladding t (for building front, sid db
cladding type (1or buliding rront, siaes, an ac<)
]
“all dimenssions in meter Types of cladding "
Dimenzsion Cartain Wall stick curtain Double skin Frameless glazing L]
Ewilding Area |[Building 1D address Type Storey Length Width Useage F B k] F B k] F B k] F B k] [
Turners Auction 1| & Detriut Pl Commercial 2 45 20| Car seller 10 10 40 [
Wizion College Chriztchurch Campuz 2| 45 Hazzlden Rd Commercial 4 T 35| CarPark g 1
Hunter Furnituer 3| 221 Moonhouse Ave | Commercial 3 100 B0 | Warchouse a T
Erizcoes Homefare 4| 136 Salizbury Strect | Commercial 3 55 40| Warchous: 30 50 30 20 ] 1
Commercial Building [Z<lling] 5[ 113 Machester Street | Commercial 5 -] 30| Commer<ial Euilding 20 30 30 4 & g 5 .
Office Productz Depat &| 46 Bath Strest Commercial 1 20 30| Car parkz 0 20 0 0 1
A Inzurance 7|38 Hawdan Street Commercial 2 30 30| Car Testing 5 5 T
Past Shop T50 &| 54 Cashel Street Commercial 1 30 25| Past shop 12 12 1= & g T 1
Ganellen canstruction(Firstfloor) 1300 3| 253 Manstreal Street | Commercial 1 50 2&| Commercial 50 50 28
Ganellen constructian 1300 10) 253 Maonstreal Strect | Commercial 2 50 2& | Commercial 0 0 & 1
Under canztruction 400 [ 245 Mantreal Sereet | Commercial 2 20 20| Commercial 5 15 15
EStarage House 625 12]| & Hawdaon streck Commercial 1 25 25| Commerzial 2 ||
Mile:z Contineatal 1236 13| B0 Tuan strect Commercial 1 36 36| Car dealer 33 20 o
Audiz 525 14] 52 Tuan Strect Commercial 1 22 24| Car dealer 20 2 22 24 [ ]
Audiz{Secand flaar] 525 15| 32 Tuan Strect Coammercial 1 22 24| Car dealer 17 22 24 5 "
Archibalds 1215 16 28 Tuan Skrect Cammercial 1 24 41| Cammercial 25 1] 35 [
Archibalds[Secand Flaar] 1215 17| 28 Tuan Strect Cammercial 1 24 41| Cammercial 24 a 40 24 1] ] '
whilzan 140 18] 153 Antiqua Streck Cammercial 1 10 14| Cammercial & 1] 0 14 1
Canterbury Medical Reasarch Fondation 400 13| 135 Antigua Strect Commercial 1 20 20| Reasurch 20 1
Canterbury Medical Reasarch Fondation 400 20) 135 Antigua Strect Commercial 1 20 20| Reasurch 20 20 il az 1 3
Electrolux Zales abd Fervice 454 21) 210 Antigua Strect Commercial 1 22 22| Tervice 20 3 1 1
Lifetime 320 22) 192 Moorhouse Avenud Commercial 1 20 16| Service 10 0 15 10 0 15 .
Lifetime S20 23132 Maarhouse Avenud Commercial 1 20 16| Service 10 10 15 10 10 13 I
ENGED 240 24 | 120 Montreal strect Commercial 1 12 20| Congtruction 16 2
ENGEO[Fecond foor)] 240 25120 Monkreal skrect Commercial 1 12 20| Construction 1
Dleal e00 26| 118 Montreal strect Commercial 1 15 B0 Congtruction 15
Dleal[ Ok her =ide] 300 27| 18 Monkreal strect Commercial 1 15 40| Construction 1
Ackive 00 26| 113 Montreal Stect Commercial 1 30 F0 Feller 20 20
Ackivelsecond floor] 300 23] 113 Montreal Stet Commercial 1 15 20 [
—— —— — — —— | u— e PR i Rl R | i | | i - —_—
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Aim:
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loss estimation approaches
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relationships at a storey-specific level



