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Terms of Reference for the Expert Panel
 

Technical Investigation into the Performance of Buildings in the Christchurch CBD in the 22 
February Christchurch Aftershock 

 
General 
Overall Terms of Reference for the investigation are given in Attachment 1. 
 
Investigations will look at the expected performance of the buildings, when they were built, the impact of 
any alterations, compliance with the code at the time, and the reasons for the collapse.  The 
investigations will focus only on the technical findings and are not to address liability. 
 
The Department of Building and Housing has overall responsibility for the outcome of the investigation 
and has appointed: 
 
 Engineering consultants to investigate the subject buildings 
 A panel of experts to assist  in achieving the overall objectives of the investigation 
 
These Terms of Reference for Expert Panel describe the roles and responsibilities of the expert panel in 
the context of the overall Terms of Reference for the investigation. 
 
Outline Approach and Outputs 
The main outputs of the investigation will be: 
 Consultant technical investigation reports on each building  
 A report prepared by the Expert Panel to the Department 
 A Department report to the Minister on the outcome of the investigation.  
 
The investigating consultants will be responsible for their own work and for determining the inputs they 
use to reach their conclusions. The consultant reports will be attachments to the Expert Panel Report.   
 
The Department Report will be based on material in the consultant reports and the Expert Panel Report. 
 
Roles and Responsibilities 
The panel members have been chosen to provide a background of experience in the range of matters 
related to the planning, design, approval and construction of buildings.   
 
In general, it is expected that, individually and collectively, panel members will help the Department to 
provide comprehensive, accurate and authoritative accounts of why the buildings collapsed and what 
the implications are for the Building Act and Code. 
 
Particular roles and responsibilities include: 
 Providing guidance and direction to the investigation 
 Advising on the scope and extent of investigation necessary to achieve overall objectives 
 Monitoring and reviewing the approaches, investigations, data and outputs of the engineering 

consultants 
 Recommending to the Department any changes in the scope and nature of work necessary to 

address the matters for investigation fully, accurately and authoritatively. 
 Reviewing and approving the engineering consultant reports on each building. 
 Producing an overview report addressing the matters for investigation and indicating any issues for 

further consideration by the Department in their role as regulator responsible for the Building Act 
and Code. 
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Rapid engineering assessment 
 decisions for repair and temp. 
 stabilisation – led by Dr David 
 Hopkins
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Structural wall jacketing/shoring
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A Contextualized analysis
 Technical Investigation into the Performance of Buildings in the Christchurch 

CBD in the 22 February Christchurch Aftershock 
 

Report on General Building Performance       
in the Christchurch CBD 

 

Terms of Reference  

1 Background 
The Department is responsible for an investigation into the collapses and structura
performance of four buildings, CTV, PCG, Grand Chancellor and Forsyth Barr, in the
earthquake of 22 February. 

The Department has appointed: 

 Engineering consultants to investigate the subject buildings 

 A panel of experts to assist in achieving the the overall objectives of
the investigation 

The main outputs of the investigation will be: 

 Consultant technical investigation reports on each building  

 A report prepared by the Expert Panel to the Department 

 A Department report to the Minister on the outcome of the
investigation.  

The investigating consultants will be responsible for their own work and for
determining the inputs they use to reach their conclusions.   

The consultant reports will be attachments to the Expert Panel Report.   

The Department Report will be based on material in the consultant reports and the
Expert Panel Report.  
 

2 Objectives 
The focus of the investigation is the structural performance of the four buildings.  The 
purpose of this Report on General Building Performance in the CBD is to give a 
general description of the ground shaking, the range of buildings affected, and the 
structural performance of buildings of different types. 

This will give a frame of reference to the consultants responsible for the 
investigations, the Expert Panel and the Department when assessing the 
performance of the four buildings. 

3 Scope 
The Report is to provide a general description of the following in rela
earthquake of 22 February 2011. 

 The nature and intensity of ground motions experienced in the
how these compare to those used in design of new buildings 
February. 

 The impact of the ground motions on the soils, particularly 
soils, and how these compare with those expected in a de
prior to 22 February 

 The response of a range of buildings (types and ages) to the
ground movement and how it compares, in a general s
expected response of new buildings. 

 The structural performance of a range of buildings (types a
including secondary structural elements such as stairs, ce
cladding. 

It is envisaged that the report would need to contain examples to illustrate
performance to support the general statements made.  

The content and presentation of the report must be in a form that allows 
Panel members, consultants and Department representatives to obta
general understanding of how the earthquake shaking, the impact on 
soils, the response of buildings and the structural performance of building
with expectations. 

4 Timeframe 
A draft report is required by 27 May 2011 and a final report by 8 June 2011
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Shaking Intensity 22 Feb 2011  (Stronger Component East‐West)
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Shaking Intensity 22 Feb 2011  (Weaker Component North‐
 

South)
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70-44 2 5 5- Reinforced Masonry + 41920-1929 Red R2: Severe damage dHereford S 190 HEREFORD ST 31-60% Kenton Chambers
70-66 13 1- Concrete Frame 1970-1979 Green G: Green Level 1 AssHereford S 48 HEREFORD ST 2-10% Police HQ
70-7 3 1- Concrete Frame 1900-1909 Red R: Level 1 AssessmeHereford S 104 HEREFORD ST 31-60% Poppy Thai

Mar-11 70-92 7 1- Concrete Frame 1970-1979 Yellow Y1: Short term entry Hereford S 76 HEREFORD ST 2-10% VERO
70-92 7 1- Concrete Frame 1970-1979 Green G: Green Level 1 AssHereford S 76 HEREFORD ST 0-1% VERO HOUSE

Mar-11 70-96 6 1- Concrete Frame 1970-1979 Yellow Y2: No entry to parts Hereford S 79 HEREFORD ST NULL Scorpio Books
70-18 2 4- RC Frame with Masonry1970-1979 Green G: Green Level 1 AssHoratio 13 HORATIO ST NULL ADDINGTON MET

5 UC-5 70-108 3 1- Concrete Frame 1960-1969 Yellow Y: Yellow Level 1 AssKilmore St 100 KILMORE ST 2-10% CHCH Town Hall
5 70-108 3 1- Concrete Frame 1960-1969 Yellow Y: Yellow Level 1 AssKilmore St 100 KILMORE ST 2-10% CHCH TOWN HAL
5 70-108 3 7- Tilt-up Concrete 1960-1969 Yellow Y: Yellow Level 1 AssKilmore St 100 KILMORE ST 2-10% Christchurch Town

70-114 MISSING Kilmore St 151 KILMORE ST
52 70-115 2 5- Reinforced Masonry 1940-1949 Green G2: Occupiable repaiKilmore St 75 KILMORE ST 0-1% NULL

70-42 2 7- Tilt-up Concrete 1930-1939 Yellow Y: Yellow Level 1 AssKilmore St 187 KILMORE ST 11-30% LYNDUM APPART
70-46 2 4- RC Frame with Masonry1890-1899 Yellow Y: Yellow Level 1 AssKilmore St 193 KILMORE ST 744863 RESIDE
70-48 3 1- Concrete Frame 1970-1979 Green G1: Occupiable no imKilmore St 195 KILMORE ST 31-60% NULL
70-55 2 4- RC Frame with Masonry1960-1969 Green G2: Occupiable repaiKilmore St 200 KILMORE ST NULL NZFS - Central Fire

21 70-67 6 1- Concrete Frame 1970-1979 Yellow Y1: Short term entry Kilmore St 50 KILMORE ST 2-10% NULL
21 70-67 6 1- Concrete Frame 1970-1979 Yellow Y: Yellow Level 1 AssKilmore St 50 KILMORE ST 2-10% NULL

70-71 2 4- RC Frame with Masonry1970-1979 Yellow Y2: No entry to parts Kilmore St 57 KILMORE ST NULL Chamber of Comm
70-76 8 2- Concrete Shear Wall 1970-1979 Red R1: Significant damagLatimer Sq 29 LATIMER SQRE 11-30% AMI
70-76 8 2- Concrete Shear Wall 1970-1979 Red R1: Significant damagLatimer Sq 29 LATIMER SQRE 11-30% AMI HOUSE
70-12 3 1- Concrete Frame 1900-1909 Red R: Level 1 AssessmeLichfield 116 LICHFIELD ST 31-60% NULL
70-16 3 1- Concrete Frame 1910-1919 Yellow Y: Yellow Level 1 AssLichfield 125 LICHFIELD ST 31-60% NULL
70-23 3 4- RC Frame with Masonry1920-1929 Yellow Y1: Short term entry Lichfield 145 LICHFIELD ST 11-30% NULL
70-50 2 7- Tilt-up Concrete 1960-1969 Green G: Green Level 1 AssLichfield 199 LICHFIELD ST NULL Photo Create
70-67 2 7- Tilt-up Concrete 1900-1909 Green G1: Occupiable no imLichfield 249 LICHFIELD ST 0-1% NULL
70-68 2 1- Concrete Frame & Rein1920-1929 Yellow Y2: No entry to parts Lichfield 26 LICHFIELD ST 11-30% NULL
70-3 5 4- RC Frame with Masonry1970-1979 Red R: Level 1 AssessmeMadras St 1/291 MADRAS ST 31-60% NULL
70-35 2 2- Concrete Shear Wall 1950-1959 Green G: Green Level 1 AssMadras St 167 MADRAS ST 0-1% Hyde House
70-56 3 1- Concrete Frame 1960-1969 Yellow Y2: No entry to parts Madras St 323 MADRAS ST 11-30% NULL
70-70 2 4- RC Frame with Masonry1900-1909 Red R: Level 1 AssessmeMadras St 267 MADRAS ST None NULL

59 70-71 4 1- Concrete Frame 1960-1969 Red R: Level 1 AssessmeMadras St 271 MADRAS ST 61-99% NULL
70-75 2 4- RC Frame with Masonry1950-1959 Red R3: At risk from adjacMadras St 281 MADRAS ST 11-30% Community Law Ce

32 70-116 1 4- RC Frame with Masonry1950-1959 Yellow Y: Yellow Level 1 AssMancheste277 MANCHESTER ST 11-30% City Seafood Mark
31 70-117 MISSING Mancheste311 MANCHESTER ST

70-41 8 1- Concrete Frame 1960-1969 Red R1: Significant damagMancheste180A MANCHESTER ST 11-30% SBS House
70-41 8 2- Concrete Shear Wall 1960-1969 Yellow Y: Yellow Level 1 AssMancheste180B MANCHESTER ST 2-10% Iconic Bar Manche
70-54 2 4- RC Frame with Masonry1940-1949 Green G: Green Level 1 AssMancheste2/349 MANCHESTER ST 0-1% NULL
70-59 4 1- Concrete Frame 1960-1969 Green G: Green Level 1 AssMancheste218R MANCHESTER ST 0-1% MANCHESTER ST
70-59 4 1- Concrete Frame 1960-1969 Yellow Y: Yellow Level 1 AssMancheste218R MANCHESTER ST 2-10% NULL
70-59 4 1- Concrete Frame 1960-1969 Yellow Y: Yellow Level 1 AssMancheste218R MANCHESTER ST None Orien

33 70-73 2 4- RC Frame with Masonry1930-1939 Yellow Y: Yellow Level 1 AssMancheste273 MANCHESTER ST 11-30% YHA
70-75 2 4- RC Frame with Masonry1970-1979 Yellow Y: Yellow Level 1 AssMancheste63 MANCHESTER ST 0-1% NULL
70-2 6 4- RC Frame with Masonry1960-1969 Green G2: Occupiable repaiMontreal S 1/248 MONTREAL ST 2-10% Cambridge Courts
70-43 2 4- RC Frame with Masonry1950-1959 Green G: Green Level 1 AssMontreal S 187 MONTREAL ST 0-1% NULL
70-43 2 1- Concrete Frame 1950-1959 Green G: Green Level 1 AssMontreal S 187 MONTREAL ST None RICOH
70-45 2 4- RC Frame with Masonry1960-1969 Green G1: Occupiable no imMontreal S 190 MONTREAL ST 2-10% Cant. Ballet
70-47 2 4- RC Frame with Masonry1970-1979 Green G: Green Level 1 AssMontreal S 193 MONTREAL ST None NULL
70-56 2 7- Tilt-up Concrete 1900-1909 Green G1: Occupiable no imMontreal S 200 MONTREAL ST None Ogilvies

12 70-63 5 1- Concrete Frame 1960-1969 Yellow R1: Significant damagMontreal S 376 MONTREAL ST 31-60% Strategy House
UC-2 70-74 2 1- Concrete Frame 1930-1939 Yellow Y: Yellow Level 1 AssMontreal S 279 MONTREAL ST 2-10% NULL

70-17 2 5- Reinforced Masonry Blo1960-1969 Green G: Green Level 1 AssMoorhouse125 MOORHOUSE AVE NULL Brokers Direct
70-32 2 1- Concrete Frame 1950-1959 Green G: Green Level 1 AssMortimer 16 MORTIMER PLCE 0-1% NULL
70-52 2 4- RC Frame with Masonry1930-1939 Yellow Y: Yellow Level 1 AssNew Regen3 NEW REGENT ST 2-10% all premises on Ne

71 70-118 6 4- RC Frame with Masonry1990-1999 Yellow Y2: No entry to parts Oxford Ter 250 OXFORD TER 11-30% Charles Luney Hou
6 70-119 4 1- Concrete Frame Various AgeYellow Y: Yellow Level 1 AssOxford Ter 208 OXFORD TER 2-10% Alan Mclean Buildi
6 70-119 4 4- RC Frame with MasonryVarious AgeYellow Y: Yellow Level 1 AssOxford Ter 208 OXFORD TER 31-60% Alan Mclean Buildi

Mar-11 70-26 6 1- Concrete Frame 1920-1929 Yellow Y1: Short term entry Oxford Ter 152 OXFORD TER 2-10% Public Trust
70-37 14 1- Concrete Frame 1970-1979 Yellow Y: Yellow Level 1 AssOxford Ter 170 OXFORD TER 2-10% Rydges Hotel

27 70-39 3 1- Concrete Frame 1930-1939 Red R: Level 1 AssessmeOxford Ter 176 OXFORD TER 11-30% Selvaggia Hair Co/
70-57 3 4- RC Frame with Masonry1970-1979 Red R: Level 1 AssessmeOxford Ter 202 OXFORD TER 11-30% Former Christchurc
70-58 4 4- RC Frame with Masonry1920-1929 Yellow Y: Yellow Level 1 AssOxford Ter 214 OXFORD TER 2-10% NULL
70-72 2 1- Concrete Frame 1970-1979 Green G: Green Level 1 AssOxford Ter 58 OXFORD TER None SOUTH POWER S
70-86 2 4- RC Frame with Masonry1970-1979 Yellow Y2: No entry to parts Oxford Ter 72 OXFORD TER 11-30% NULL
70-89 5 2- Concrete Shear Wall 1970-1979 Yellow Y1: Short term entry Oxford Ter 74 OXFORD TER 2-10% Pyschiatric Unit

19 70-120 Park Ter 62 PARK TER
56 70-121 2 9- Un-reinforced Masonry 1970-1979 Yellow Y: Yellow Level 1 AssPeterborou193 PETERBOROUGH ST 11-30% Shipleys Audiovisu
57 70-122 3 4- RC Frame with MasonryVarious AgeGreen Y: Yellow Level 1 AssPeterborou201 PETERBOROUGH ST 11-30% NULL
53 70-123 MISSING Peterborou73 PETERBOROUGH ST

70-4 2 2- Concrete Shear Wall 1970-1979 Green G: Green Level 1 AssPeterborou1/75 PETERBOROUGH ST 0-1% NULL
70-98 2 2- Concrete Shear Wall 1970-1979 Green G: Green Level 1 AssPeterborou8/75 PETERBOROUGH ST 0-1% Fuhrman NZ Ltd, H

18 70-70 2 4- RC Frame with Masonry1950-1959 Red NULL Salisbury S54 SALISBURY ST 61-99% Vaughan Antiques
70-33 2 1- Concrete Frame 1950-1959 Green G: Green Level 1 AssSouthwark 16 SOUTHWARK ST 0-1% Dogs Breakfast

62 70-124 2 4- RC Frame with MasonryNULL Green G: Green Level 1 AssSt Asaph 111 ST ASAPH ST 0-1% Flexi Lease
64 70-125 1 4- RC Frame with Masonry1960-1969 Green G: Green Level 1 AssSt Asaph 131 ST ASAPH ST 0-1% Citroen Euromarqu

70-21 2 1- Concrete Frame 1960-1969 Green G1: Occupiable no imSt Asaph 142 ST ASAPH ST None Auto Sound & Secu
70-40 2 4- RC Frame with Masonry1970-1979 Green G: Green Level 1 AssSt Asaph 18 ST ASAPH ST 0-1% NULL
70-63 2 5- Reinforced Masonry 1950-1959 Green G1: Occupiable no imSt Asaph 234 ST ASAPH ST 0-1% Triple  RRR Super 
70-65 2 4- RC Frame with Masonry1960-1969 Green G: Green Level 1 AssSt Asaph 24 ST ASAPH ST 0-1% NULL
70-102 2 1- Concrete Frame 1960-1969 Green G: Green Level 1 AssTuam St 87 TUAM ST None SNOW AND SURF

11 70-126 5 1- Concrete Frame Various AgeYellow Y1: Short term entry Tuam St 163 TUAM ST 11-30% Civic Office Buildin
11 70-126 5 1- Concrete Frame Various AgeYellow Y: Yellow Level 1 AssTuam St 163 TUAM ST 2-10% Civic Office Buildin
61 70-127 2 1- Concrete Frame NULL Green G: Green Level 1 AssTuam St 96 TUAM ST 809444 COMERC

70-60 2 1- Concrete Frame 1900-1909 Yellow Y: Yellow Level 1 AssTuam St 219 TUAM ST 11-30% NULL
70-60 2 4- RC Frame with Masonry1960-1969 Red R1: Significant damagTuam St 350 TUAM ST 11-30% FCX Taylors
70-60 2 4- RC Frame with Masonry1960-1969 Green G2: Occupiable repaiTuam St 350 TUAM ST 0-1% Radcliffes Electrica

4 UC-4 70-107 4 4- RC Frame with Masonry1940-1949 Yellow Y: Yellow Level 1 AssVictoria St A/91 VICTORIA ST 2-10% NULL
14 70-127 2 4- RC Frame with MasonryVarious AgeRed R: Level 1 AssessmeVictoria St 102 VICTORIA ST None MORE FM
14 70-127 2 4- RC Frame with MasonryVarious AgeGreen G1: Occupiable no imVictoria St 102 VICTORIA ST None NULL
14 70-127 2 4- RC Frame with MasonryVarious AgeGreen G: Green Level 1 AssVictoria St 102 VICTORIA ST 0-1% NULL
17 70-128 4 1- Concrete Frame NULL Yellow Y: Yellow Level 1 AssVictoria St 167 VICTORIA ST 31-60% Fidelity House
17 70-128 4 1- Concrete Frame NULL Yellow Y2: No entry to parts Victoria St 167 VICTORIA ST NULL NULL

70-14 3 1- Concrete Frame 1970-1979 Green G2: Occupiable repaiVictoria St 122 VICTORIA ST 0-1% House of Travel
15 70-19 2 4- RC Frame with Masonry1960-1969 Red R: Level 1 AssessmeVictoria St 131 VICTORIA ST 61-99% WARREN & MAHO
16 70-24 2 1- Concrete Frame 1960-1969 Green G1: Occupiable no imVictoria St 145 VICTORIA ST 0-1% Kimberleys
16 70-24 2 1- Concrete Frame 1960-1969 Green G1: Occupiable no imVictoria St 145 VICTORIA ST NULL Kimberleys

70-76 3 1- Concrete Frame 1970-1979 Yellow Y2: No entry to parts Victoria St 63 VICTORIA ST 2-10% NULL
70-9 2 1- Concrete Frame 1970-1979 Green G1: Occupiable no imVictoria St 109 VICTORIA ST 0-1% 109 Victoria Street
70-34 2 1- Concrete Frame 1960-1969 Green G1: Occupiable no imWalker 16 WALKER ST 2-10% NULL
70-61 2 4- RC Frame with Masonry1970-1979 Green G2: Occupiable repaiWalker 22 WALKER ST 11-30% NULL
70-62 3 7- Tilt-up Concrete 1960-1969 Green G1: Occupiable no imWalker 36 WALKER ST None Mace Group
70-66 2 4- RC Frame with Masonry1970-1979 Green G1: Occupiable no imWalker 24 WALKER ST 11-30% NULL

66 70-77 2 4- RC Frame with Masonry1960-1969 Green G1: Occupiable no imWalker 29 WALKER ST 2-10% City Auto Service a
70-97 2 4- RC Frame with Masonry1960-1969 Green G: Green Level 1 AssWalker 8 WALKER ST None NULL
70-6 2 4- RC Frame with Masonry1970-1979 Green G: Green Level 1 AssWelles 10 WELLES ST 0-1% Hop Yick Foods

47 70-103 5 4- RC Frame with Masonry1930-1939 Green G: Green Level 1 AssWorcester 88 WORCESTER ST None NULL
11-Mar 70-15 6 2- Concrete Shear Wall 1970-1979 Red R3: At risk from adjacWorcester 123 WORCESTER ST 2-10% Newman's Coachli
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Damaged buildings   ( after 22 Feb 2011)
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1877: 4178 buildings –

 
13200 population CCC Images
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Christchurch 1960s
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Christchurch 1978 (3D sketch)
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Christchurch 1990 
 (3D sketch)
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Performance of RC buildings  by age
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RC  WALLS by age
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RC  WALLS Stock Distribution by age and height
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Modern (post‐1970s) RC Walls Buildings

•RC structural walls, or shear wall buildings were a 
relatively popular structural system for medium to high-rise 
buildings since the 1970s. 

•Perhaps due to the apparent increase in sophistication 
in design and structural analysis in recent years, a 
large percentage of the recently constructed RC walls was 
considerably thinner and more slender and with a 
minimum level of reinforcing and higher levels of axial 
load ratio. 
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•The high number of severely damaged modern RC wall 
buildings has indicated that the current design for slender 
RC walls with inadequate confinement steel outside 
the confined boundary zone, irregular shapes, or with 
inter-panel grouted (poorly confined) lap-splice is 
inadequate.

•These walls, while detailed for flexural action, failed in brittle 
shear-compression (in some cases likely to be exacerbated 
by vertical acceleration effects) or premature reinforcing 
tensile/compressive fracture, leading to an irreparable state 
of the buildings. 
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RC walls (9 storey 1980s)

D16 @ 300 c‐c

Buckled 
 boundary bars
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Boundary confining steel

Slab connected to 

 the collapsed wall 

 (dropped ~ 250mm)

Fractured ties
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Late 1978‐80 Shear wall building
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Post‐1990 RC Wall buildings
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Ductile RC 
 Structural Walls
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Minor residual crack (= minor damage?)
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Emergency 
 HQ

Impact on neighbouring building
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Slender RC walls

RCM
C‐shaped 

 RC walls

Coupled‐RC walls

Gravity steel poles & façade 
 precast panels not shown
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15m long 
 200mm thick 

 T‐shape wall
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Lapped horizontal 
 shear reinforcements?
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V‐shaped RC shear wall
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Courtesy of Ken Elwood

Courtesy of Ken Elwood

Large tension flange, compressive buckling of 
 confined RC walls
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Buckling of unconfined grouted   lap‐splices (precast walls)
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Similar Evidences & Lessons   from recent earthquakes overseas  

Similar Evidences & Lessons   from recent earthquakes overseas

Bolu, Turkey 1999 Bingol, Turkey 2003
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Bolu, Turkey 1999

Bingol, Turkey 2003
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Bingol, Turkey 2003
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Photo courtesy of Patricio Quintana-Gallo
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Photo courtesy of Patricio Quintana-Gallo

Chile Earthquake 2010 BUI.CAS161.0048.53
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Current Performance‐Based Design Philosophy
Is this GOOD ENOUGH?

IrreparableRepairable
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The Code‐Standard is NOT
 

meant to be used as a 
 Target or Ultimate Goal but as a  minimum by law

Fallacy

Corollary:
An Earthquake‐Proof

 
Building (following minimum 

 standards and traditional technology) is likely NOT
 to be  as “earthquake‐proof”

 
as people think/wish
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Typical (2D) Failure mechanisms in wallsTypical (2D) Failure mechanisms in walls

Paulay and Priestley, 1992

Bolu, Turkey 1999 Bingol, Turkey 2003
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What are the effects of 3D response of   bi‐directional loading?  

What are the effects of 3D response of   bi‐directional loading?

Bolu, Turkey 1999 Bingol, Turkey 2003
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Laboratory Testing      vs.    Real Earthquake Testing

Boys, Bull, Pampanin, (2008)

Beam-Column Joints

  

Hertanto and Pampanin (2006)
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Laboratory Testing      vs.    Real Earthquake Testing

Boys, Bull, Pampanin, (2008)

Columns

Boys, Bull, Pampanin, (2008)
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Laboratory Testing      vs.    Real Earthquake Testing

Walls?

?

BUI.CAS161.0048.60



National Hazard Research Platform: Resilient Buildings and 
Infrastructure

Stefano Pampanin and Weng Yuen Kam

NZS3101: 1982

NZS3101: 1995

NZS3101: 2006

NZS3101:201X?

“Modern” Concrete  
Standards

What will be the next generation of design codes?BUI.CAS161.0048.61
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