
1 
 

 

 

 

 

 

 

 

 

 

 

 

UNDER THE COMMISSIONS OF INQUIRY ACT 1908 

  

  

  

IN THE MATTER OF 

ROYAL COMMISSION OF INQUIRY INTO 
BUILDING FAILURES CAUSED BY CANTERBURY 
EARTHQUAKES 

KOMIHANA A TE KARAUNA HEI TIROTIRO I NGA 
WHARE I HORO I NGA RUWHENUYA O WAITAHA 

  

  

  

  

 
BRIEF OF EVIDENCE OF CLARK WILLIAM KEITH HYLAND 

IN RELATION TO THE CTV BUILDING 

DATE OF HEARING: COMMENCING 25 JUNE 2012 
 

WIT.HYLAND.0001.1



2 
 

BRIEF OF EVIDENCE OF CLARK WILLIAM KEITH HYLAND 
IN RELATION TO THE CTV BUILDING 

 

1.   My full name is Clark William Keith Hyland.  I live in Manukau.  I am Director of 
Hyland Fatigue + Earthquake Engineering a specialist consulting engineering 
company. 

2.   I prepared the report on the CTV Building Collapse Investigation (BUI.MAD249.0189) 
(“the BCR”) for the Department of Building and Housing jointly with Ashley Smith of 
StructureSmith Ltd. 

3.    I have read and agree to comply with the Code of Conduct for Expert Witnesses. 

Evidence 
4.   Since the release of the BCR expert witnesses have prepared peer reviews or 

critiques of the BCR in Statements of Evidence for the Royal Commission. 

5.    This brief of evidence replies to a peer review and a critique.  

6.   The peer review was by William Holmes (BUI.MAD249.0372), and the critique was 
by Nigel Priestley  (WIT.PRIESTLEY.0001) 

Academic Qualifications 
7.   PhD in Civil Engineering, University of Auckland, 2009 

  BE(Civil), University of Auckland, 1985 

  BCom (Management Studies), University of Auckland, 1986 

  NZIW Certificate of Welding Engineering, NZ Institute of Welding, 1999 

DipCL (Cross-cultural Communication), New Covenant International Bible College, 
1996 

Professional Practice Qualifications 
8.   Registered Engineer (New Zealand), 1989 

  Registered Structural Engineer (Papua New Guinea), 1992 

  Chartered Professional Engineer, 2004 

Professional Service 
9.   IPENZ CPEng Practice Area Assessor 

  NZ Society for Earthquake Engineering:  Management Committee Member 

  Convenor of Southwest Pacific Earthquake Resilience Workshop, Wellington 2011 

NZ Structural Engineering Society:  past-committee Management Committee 
member 

  Auckland Structural Group: past-committee member 

New Zealand Standards Committees 
10.   NZS 3404: 1997 Amendment 2 2007 Steel Structures Standard: Committee Member 

NZS 3404.1:2009 Part 1 – Materials, fabrication and construction: Committee Chair 

Joint Australian /New Zealand Standards 
11.  BD23: Structural Steel Products: Committee member 

   AS/NZS 1163:2009 Cold-formed structural steel hollow sections 

WIT.HYLAND.0001.2



3 
 

   AS/NZS 3678:2011 Structural Steel Plate 

   AS/NZS 3679.1:2010 Structural Steel Part 1: Hot Rolled Sections 

   AS/NZS 3679.2:2010 Structural Steel Part 2: Welded I Sections 

Design Guides Authored 
12.  SteelDoc: Steelwork Documentation Guidelines  

  SteelDeck: Design for Point loads on Composite Metal Decks 

  Structural Steelwork Estimating Guide 

  Structural Steelwork Connections Guide 

  Design Guide for Penetrations in Composite Steel Beams 

  SteelEst: Estimating Software 

 Software developed 
13. COBENZ 97: Steel Composite Beam Design Software 

  Fatigue design of lighting poles 

University Lecturing 
14. Structural Design 3 lecturing on Steel structures and tutoring in Engineering Design 1 

at the University of Auckland 2002 and 2003. 

Continuing Education Seminars for Consulting Engineers 
15.  Preparation and presentation of technical seminars nationwide on structural steel 

design, construction and estimating topics typically twice yearly between 1997 and 
2009. 

Papers Published 
16. Cowan, H., Beattie, G., Hill, K., Evans, N., McGhie, C., Gibson, G., Lawrence, G., 

Hamilton, J., Allan, P., Bryant, M., Davis, M., Hyland, C., Oyarzo-Vera, C., Quintana-
Gallo, P., Smith, P.,  “The M8.8 Chile Earthquake, 27 February 2010”, Bulletin of the 
New Zealand Society for Earthquake Engineering, Vol. 44, No.3, September 2011. 

Wijanto, S., Hyland, C.W.K.,  Andriano, T., “Lessons Learned from the 2010 
Canterbury Earthquake and Aftershocks”, 2nd International Conference on Earthquake 
Engineering and Disaster Mitigation (ICEEDM-II 2011), Surabaya, Indonesia, July 
2011. 

Bothara, J., Beetham, D., Brunsdon, D., Stannard, M., Brown, R., Hyland, C., Lewis, 
W., Miller, S., Sanders, R., Sulistio, Y. “General Observations of Effects of the 30th 
September 2009 Padang Earthquake, Indonesia”, Bulletin of the New Zealand Society 
for Earthquake Engineering, Vol. 43, No.3, September 2010. 

Bothara, J., Beetham, D., Brunsdon, D., Stannard, M., Brown, R., Hyland, C., Lewis, 
W., Miller, S., Sanders, R., Sulistio, Y. “Building Safety Evaluation Following the 30 
September 2009 Padang Earthquake, Indonesia”, Bulletin of the New Zealand Society 
for Earthquake Engineering, Vol. 43, No.3, September 2010. 

Hyland, C.W.K., Wijanto, S., “Lessons for Steel Structures from the 2009 Earthquake 
Damage in Padang”, Bulletin of the New Zealand Society for Earthquake Engineering, 
Vol. 43, No.2, June 2010. 

Hyland , C.W.K., Ferguson, W.G, “Steel Fracture Behaviour in the Chilean Earthquake 
February 2010’, International Conference on Structural Integrity and Fracture, 
University of Auckland, 2010 (presentation only) 
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Hyland, C. W. K., Ferguson, W. G., and Butterworth, J. W. (2007). "Assessment of 
Cyclic Ductile Endurance of Structural Steel Members." International Journal of 
Advanced Steel Construction, Hong Kong. 

Hyland, C. W. K., and Ferguson, W. G. (2006). "A Fracture Mechanics Based 
Approach to the Assessment of Seismic Resisting Steel Structures." Fracture of 
Materials: Moving Forwards 2006, Sydney, 312, pp.89-94. 

Hyland, C. W. K., Ferguson, W. G., and Butterworth, J. W. "Recommendations for 
Improved Material Performance Criteria for Seismic Resisting Steel Structures in New 
Zealand." International Symposium of Steel Structures '05, Seoul. 

Hyland, C. W. K., Ferguson, W. G., and Butterworth, J. W. (2005). "Structural Steel for 
Seismic Performance." Journal of the Structural Engineering Society New Zealand, 
18(1). 

Hyland, C., Ferguson, W. G., and Butterworth, J. W. "Assessment of Cyclic Ductile 
Endurance of Structural Steel Members." Pacific Steel Structures Conference 2007, 
Wairakei, New Zealand. 

Hyland, C. W. K., Ferguson, W. G., and Butterworth, J. W. "Selection of Structural 
Steel for Seismic Performance." New Zealand Metals Industry Conference 2004, 
Christchurch. 

Hyland, C. W. K., Ferguson, W. G., and Butterworth, J. W. "Effects of Pre-strain and 
Aging on the Fracture Toughness of Australasian Constructional Mild Steel." Structural 
Integrity and Fracture 2004, Brisbane. 

Hyland, C. W. K., Ferguson, W. G., and Butterworth, J. W. "The Effect of Monotonic 
Tensile Pre-strain on the Charpy V-Notch Properties of AS/NZS 3679.1 G300 
Structural Steel Sections." 2003 Joint Conference of SCENZ / FEANZ / EMG, Institute 
of Technology and Engineering, Massey University, Wellington, p.59-64. 

Hyland, C. W. K., and Ferguson, W. G. "Cyclic Fracture Limit States in Seismic 
Resisting Steelwork Structures." Proceedings of the Australasian Structural 
Engineering Conference, 2001, Gold Coast. 

Hyland, C.W.K., Clifton, G.C.C., Butterworth, J.W., Stickland, S., “Composite Down-
Stand Steel Beam Behaviour with a Profiled Deep-Deck Slab”, Australasian Structural 
Engineering Conference, Gold Coast, 2001 

Summary of Professional Practice 
17. I have 27 years of civil and structural engineering experience.  This includes 11 years 

in general consulting engineering, 10 years as Manager of the Steel Structures 
Analysis Service at the New Zealand Heavy Engineering Research Association, 3 
years as Secretary and Manager of Steel Construction New Zealand, followed by 
specialist consulting engineering focussing on structural fatigue, earthquake 
engineering and collapse investigation. 

Professional Practice Experience Relevant to the CTV Building Collapse Investigation 
18.  Collapse and Earthquake Damage Assessment and Reconnaissance 

PGC Building Site Examination and Materials Testing Report for the 
Department of Building and Housing. 

Forsyth Barr Stair Collapse  Site Examination and Materials Testing Report 
for the Department of Building and Housing. 

Assessment of reinforcing steel damage in the February Aftershock for Pacific 
Steel Group. 
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Stadium Southland Roof Collapse Investigation report with StructureSmith, 
and Laboratory Examination and Testing report for the Department of Building 
and Housing. 

Building safety evaluation data management system development and 
application support to the Christchurch City Council in the aftermath of the 
September 2010 Earthquake on behalf of the Department of Building and 
Housing.  

Revision of Building Safety Rapid Assessment forms, guidelines and data 
management software with David Brunsdon drawing on lessons from Padang 
evaluations, for the Department of Building and Housing, 2010. 

Earthquake damage reconnaissance with NZSEE Chile 2010 

Building safety evaluation and repair concept development with 
NZAID/NZSEE team member to Padang, Indonesia, 2009. 

19.   Analysis and Strengthening of the Stanford Graduate School of Business after the 
Loma Prieta Earthquake in 1989, on secondment to Rutherford and Chekene 
Engineers, San Francisco. 

Analysis, evaluation and design for major structural upgrading to compliance 
with the demands of the USA 1988 Uniform Building Code. This work was 
initiated after damage to the 5 level building occurred during the October 
1989 Loma Prieta earthquake. 

The existing concrete shear wall building designed in the early 1960s was 
analysed using ERSA and strengthened by thickening selected existing shear 
walls and adding new ones to bring greater regularity and structural 
symmetry. This then reduced demands on the existing structure to acceptable 
levels.  Upgraded wall thicknesses varied from 450 to 560mm with heavy 
reinforcement and were constructed using shotcrete. 

Cracking in existing walls caused by the earthquake was epoxy grouted prior 
to the strengthening works.  This project was featured in the American 
Concrete Institute magazine ‘Concrete International’ May 1992. 

20.  Experience using the Loadings standard NZS 4203:1984 and the Code of Practice for 
the Design of Concrete Structures  NZS 3101:1982 design standards used in the 
design of the CTV Building. 

Ten years  practice designing some or all of the reinforced concrete aspects 
of the following projects from 1985 to 1995 in New Zealand and Papua New 
Guinea.  City Life Apartments; Quay West Apartments; Hobson Centre; BHP 
Glenbrook: Cogeneration Plant Turbine Hall and Pipe Bridge;  19 Storey 
Hotel in Federal St; Skycity: Best Dressed; Skycity Development; Barrys Point 
Rd Shopping Centre; Teaching Block, St Kentigern College; Balfour Rd 
Apartments, Parnell; People-Mover:Whakarewarewa concept, Rotorua; Serra 
Wharf, Vanimo, PNG; Wewak Main Wharf Rehabilitation; Lamana 
Commercial Development, PNG; Webb Street Apartments; Harbourview 
Apartments; Nambawan Finance Haus ; Government Haus;  Daru Provincial 
Government Building;  Wewak Main Wharf Rehabilitation; Nambawan 
Finance building; Jackson Airport Redevelopment; 20 storey, Parktower, Port 
Moresby; 27 Storey PTC Downtown, Port Moresby. Watties Frozen Foods, 
Gisborne: Addition of corn-cob Conveyor Mezzanines to No. 2 and No. 3 
Blast Freezer Tunnels; Pakuranga Shopping Centre Redevelopment; NZ 
Parliament Buildings Seismic Strengthening Proposals; Princes Wharf 
Redevelopment proposal; Auckland High Court. 
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21.  Experience using the Specification for Concrete Construction NZS 3109:1980 used in 
the construction of the CTV Building. 

I was involved in the observation and inspection of reinforced concrete 
construction specified to comply with NZS 3109:1980 for many of the projects 
described above.  In addition during that time I prepared the specification and 
undertook engineering observation and inspections of 200 metres of 
Whenuapai Airforce Base runway reconstruction. I also undertook 
engineering observation and inspections during the construction of the 
Waiwera River Bridge replacement, and a multi-level teaching block  at 
Carrington Polytechnic. 

22..  Experience using Elastic Response Spectra Analysis (ERSA) in the design of 
structures. 

I have used ERSA since 1989 on numerous reinforced concrete and steel 
structures.  This includes its use for over 120 preliminary design schemes 
prepared for consulting engineers around New Zealand including Pacific 
Tower in Christchurch.  

23.  Practical work experience relevant to the CTV Building collapse investigation 

I worked as a reinforcing steel placer during the construction of reinforced 
concrete penstock inlet structures for Ohau C and a weir on the Upper 
Waitaki hydro-electric scheme at Twizel from November 1980 to February 
1981. 

24.  Research projects relevant to the CTV Building collapse investigation 

While working at the New Zealand Heavy Engineering Research Association I 
undertook a number of applied research projects involving the development of 
a laboratory testing programme, testing, analysis of the results, computer 
modelling and development of design guidance. 

Two of these projects have some relevance to the CTV Building collapse 
investigation. 

Push-off testing of long shear studs with deep composite steel and concrete 
decking, at the University of Auckland in 2000. 

Tall building response to serviceability wind loads project including wind 
tunnel testing with Opus Central Laboratories, in conjunction with sponsored 
undergraduate and Master’s research projects at the University of Auckland 
from 2001. 

 

 

 

 

 

Signed: _________________________________________Date: 24 June 2012 

  Clark Hyland  
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