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SUMMARY 

Project teams and their format have a significant influence on the final structural schemes that 
are developed. This project involved the design of the seismic strengthening to 67%NBS for a 
Category one heritage unreinforced masonry (URM) building with significant public interest. 
The building, thought to have been originally constructed in 1878, was identified as being  
15-20%NBS(IL2) and, the proposed strengthening works are anticipated to cost upwards of 
$6 million. This paper explores the approach a project team took in designing the seismic 
strengthening to 67%NBS(IL2) of the former Chief Post Office Building in Christchurch’s 
Cathedral Square.  
 
INTRODUCTION 
 
Batchelar McDougall Consulting Ltd (BMC) were engaged, in May of 2018, to undertake a 
Detailed Seismic Assessment (DSA) (MBIE 2017) of the Former Chief Post Office Building at 
31 Cathedral Square, Christchurch. The assessment was triggered by a letter from the 
Christchurch City Council (CCC) requesting an engineering assessment of this potentially 
earthquake-prone building. Concurrently the owner was also advised of the rental fees that 
would soon be charged to lease the public space enclosed by the hoardings surrounding the 
building, which had been deemed a ‘fall zone’. Many sites around Cathedral Square are 
currently undergoing development and local councils and businesses hope that the square will 
soon be the bustling heart of the city once again. A concern of the CCC was that the Post 
Office Building was going to be left behind. 
 
The category one listed heritage building had previously been listed as one of the cities ‘dirty 
30’ buildings and, prior to BMC’s engagement in 2018, had not been touched since the 2011 
Canterbury Earthquake Sequence (CES). The building was in a state of disrepair suffering 
from extensive vandalism and the effects of rotting food that was left from 2011. Subsequently, 
the Post Office Building has now received a Christchurch City Council ‘Landmark’ grant to 
assist with the strengthening works. 
 
The project was split into the following stages: 

• Stage 1 - Assessment (BMC 2018), which was completed in August 2018.  

• Stage 2 - Detailed design of a 67%NBS(IL2) strengthening scheme suitable for 
building consent. 

• Stage 3 - Resource consent, building consent and construction. 

 
Stages 1 & 2 are complete while Stage 3 is yet to be completed. 



THE SITE 
 
The iconic building at 31 Cathedral Square, Christchurch, constructed in 1878, is the oldest 
building in Christchurch Cathedral Square. It is typically two storeys high and is configured in 
an ‘L’ shape with a footprint of approximately 970 m². The building also incorporates a partial 
basement at its west end and a four-storey clock tower on the east elevation.  
 

 

Figure 1: North East view of the Chief Post Office Building 

The building is understood to have undergone three major alterations over its lifetime. The first 
alteration in 1907 consisted of adding a third gable and basement to the northern section. The 
second alteration occurred in 1989, when the construction of the new seven storey telecom 
building directly south of the Post Office resulted in the partial demolition of the original Post 
Office. The third major alteration occurred soon after in 1990 and comprised major 
strengthening works to the north end of the building and the clock tower. Figure 2 below 
outlines each of these areas of the building. 
 

 

Figure 2. Floor plan (BMC 2019) 



The roof is clad in corrugated asbestos sheeting and the roof framing construction consists of 
timber purlins spanning between primary timber trusses. In the north section these trusses are 
underlain by a pyne board and plasterboard ceiling with, a steel braced diaphragm. A horizontal 
steel braced frame is also located within the first floor and ground floor planes. The floor 
construction comprises the original tongue and groove timber flooring (T&G) on timber joists 
overlain with plywood (BMC 2018).  
 
In the south section the roof trusses are underlain by particle board and a plasterboard ceiling. 
The floors comprise the original T&G flooring on timber joists overlain with particleboard. 
During construction of the seven-storey building behind, part of this section of the building was 
demolished. To support the remaining structure a steel frame has been installed mid-way along 
the south section of the building and a timber framed wall lined in metal profiled sheeting was 
erected to the rear. The external walls throughout comprise brick and decorative Oamaru 
stone. 
 
 
PROJECT SCOPE, ROLES AND RESPONSILBILITIES 
 
The BMC team working on the project remained the same over stages one and two. The team 
comprised two senior engineers, an intermediate engineer and a Revit technician team.  The 
Team worked largely in a silo through stages one and two, left to set objectives and timeframes 
without pressure, constraint or coordination with external sources. 
 
Stage 1 – Assessment 
 
Stage one involved carrying out an engineering assessment of the property to determine the 
integrity of the structure, the extent of earthquake related damage following the CES and 
providing a concept repair and strengthening strategy.  
 
This stage of the project required a strong internal team with little need for outside coordination. 
The internal team comprised the following roles: 
 

• Approver – an associate or a director for final sign off prior to the external issue 
of any documentation; 

• Reviewer – engineer reviewing the documentation throughout the project 
particularly at specified milestones (10%, 50% and 90%); 

• Responsible engineer – lead engineer working on the project. Responsible for 
timeframes, budget, client/project coordination and communication and either 
completing the engineering required or leading and supporting a team of design 
engineers; 

• Design engineer – completes engineering work and documentation under the 
direction of the responsible engineer. 

 
One engineer was allocated the combined role of the reviewer and approver for this project 
stage. A separate internal reviewer was not deemed necessary as both the design and 
responsible engineers worked collaboratively on the assessment, enabling them to 
continuously review one another’s work.  
 
Stage 2 – Detailed Strengthening Design 
 
The scope of BMC’s services for this stage of the project involved preparing the structural 
documentation package for submission to the Christchurch City Council to gain building 
consent to strengthen the building to 67%NBS(IL2) based on the recommendations of our 
DSA. The scope also included a ‘temporary’ structural strengthening scheme to 34%NBS(IL2). 
 



The internal team from stage one remained with the addition of a technician team to model the 
strengthening scheme in Revit 3D. The role of the technician team is outlined below.  
 

• Technician – modelling the project under the guidance of both the design 
engineer and responsible engineer. 

 
Stage two immediately followed stage one. An internal inception meeting was held to allocate 
resources, responsibilities and milestones and each individual’s responsibilities were similar 
to stage one. The project team by this time had considerable experience working together on 
assessment projects however had limited experience working together as a design team.  
 
The inception meeting identified several additional consultants that would likely be required for 
this stage to provide a holistic view of the entirety of the work scope required including; a 
geotechnical engineer to provide guidance on the ground conditions, a fire engineer to indicate 
egress requirements, an architect to coordinate fitout requirements and waterproofing, a 
heritage architect to ensure protection of heritage fabric and a project manager to assist with 
the coordination between all parties.  A geotechnical engineer was engaged by BMC following 
this meeting however due to factors outside of our scope the client opted not to engage any 
further consultants at this stage. 
 
PROJECT PERFORMANCE AND OUTCOMES 
 
Stage 1 – Assessment 
 
The assessment stage of the project ran smoothly as each team member understood their 
roles and had worked together on similar projects previously. The experience of the project 
team with this type of work facilitated a clear process for the progression of the project. 
 
The assessment focused on three sections of the building; the clock tower, the south section 
and the north section, as outlined in Figure 2 and, identified the critical structural weakness of 
each section. 
 
The clock tower is a four storey URM structure located on the eastern elevation. The ground 
floor portion of this structure also acts as the main entrance to the building and consequently 
has large openings on all sides. The governing failure mechanism of the clock tower is 
overturning owing to the inability of URM to resist tensile forces and the observed damage was 
consistent with this failure mechanism. Cracking was observed on the north face of the clock 
tower where it had tried to rotate away from the building.  
 
The clock tower was previously strengthened in the 1990’s with a steel frame. Although this 
frame is insufficient to adequately support the tower in a moderate level earthquake it is likely 
to have improved the performance of the tower during the CES. The capacity of the clock tower 
was assessed as less than 15%NBS(IL2).  
 
The south section was partially demolished in 1989. The external west wall was replaced with 
a lightweight timber framed wall clad in corrugated iron. A steel frame was added 500 mm 
inside this external west wall to support the first floor and roof under gravity loading. An 
additional steel frame was also added centrally in the west-east direction to provide some 
lateral load path in this direction, but the frame was not sufficiently tied into the remaining 
structure. There is little evidence of adequate structure being added to create a lateral load 
resisting system in the north-south direction along the west elevation. This section of the 
building was rated at 15%NBS(IL2), limited by the out-of-plane capacity of the URM walls. 
 
The north section was significantly strengthened in the 1990’s. The strengthening included 
supplementary reinforced concrete shear walls, steel braced frames in plan at each floor level 



with plywood overlays and secondary steel frames face fixed to the external URM walls. This 
section of the building was rated at 40-45%NBS(IL2), limited by the capacity of the secondary 
steel frames to support the out-of-plane loading of the URM walls and the capacity of the wall 
anchors at ceiling level to transfer the URM out-of-plane loads into the steel structures. 
 
The assessment did not identify significant earthquake related damage to the structure, and 
this remained a consideration, during the assessment and design process. Performance of the 
buildings during the CES provided valuable insight into the expected capacity of the lateral 
load path within each building. 
 
Stage 2 – Detailed Strengthening Design 
 
As discussed previously, BMC was the only consultant engaged in the project (with input from 
the geotechnical engineer) at this stage, the detailed strengthening design was therefore 
largely completed in a silo. This lack of external input resulted in unclear client objectives and 
deliverables. From the internal design team inception meeting we developed, to the best of our 
skills, what we considered to be the goals of the client and how we could best deliver on those 
goals.  
 
During this stage there were two changes in scope dictated by the client. The scope changes 
were centred around the level of strengthening, i.e. 34%NBS(IL2) or 67%NBS(IL2) scheme, 
and whether the solution was to be temporary or permanent. The strengthening design for 
each of these options was significantly different and rework was required each time a scope 
change occurred.  
 
No variations or time frame extensions were communicated regarding these changes, 
internally or externally. In hindsight, these changes likely occurred as a result of the client being 
unaware of the project progress and consequently concerns that the scheme was not 
progressing as they had expected. BMC provided little in the way of progress updates to the 
client throughout this stage of the project, as such updates were not requested nor were any 
deadlines or time pressures requested or instructed by the client.  
 
As there were no externally set project deadlines, internal deadlines were set for each of the 
review milestones as discussed previously.  
 
Early in the detailed design there was, what appeared, a natural progression and a 
fundamental change in the positions of the project team. The design engineer took on the role 
of the responsible engineer, while the responsible engineer performed the role the reviewer. 
The initial reviewer and approver was thereafter only required to act as a high-level approver. 
These roles developed naturally within the project team and the project team shift was never 
formally recognised and conveyed as a revised project team structure.  
 
Issues that arose as a result of the shift in responsibilities materialised in two milestones of the 
project: 
 

• Between the 10% and the 50% review, the design engineer was left to resolve 
the complicated issue of strengthening the clock tower to withstand the 
overturning forces. The complex nature of the problem meant the design 
engineer spent more time than was budgeted working on this issue. As a result 
of the shift in project team positions the process for providing support to the 
design engineer and the responsibility for overseeing the time frames and 
budgeting became unclear. The design engineer (now also acting as the 
responsible engineer for project delivery) spent extra time now focusing on 
timeframes and budgets, which in turn were slipping, rather than focusing on 
the technical problem at hand. Once a potential situation was identified the 



remainder of the project team was brought in to assist in developing this 
solution.  

• Following the 50% design review, the modelling of the project was in full swing. 
The design engineer, acting as the responsible engineer, would brief the Revit 
technician team and set realistic timelines. The Revit technician team, unaware 
of the change in roles would however, also receive comment from the senior 
engineers that there was no pressure from the client and that ample time was 
available to complete the project. As a result, timeframes were pushed out from 
within the Revit technician team without full team involvement.  

 
This miscommunication was not identified immediately, and it was only after deadlines were 
missed that the modelling progress was found to be significantly behind. Even though the 
deadlines were internal they were related to the budget of the project and this was the largest 
consequence of this work. Shifting priorities in the technician team’s workload continued to 
affect the project through to the completion of the detailed design. 
 
At the final milestone of this stage BMC’s ‘detailed design strengthening drawings’ were issued. 
Immediately following this issue an architect was engaged by the client, a contractor became 
involved, and progress in the development of the full scope of works for the building was visible. 
At this point it became clear that BMC’s documentation was the catalyst for the continuing 
development of the full scope of works. Even though it is inevitable that changes to BMC’s 
scheme will be required following coordination with other consultants it was encouraging to 
see progress in other aspects of the building works. 
 
LESSONS LEARNT 
 
The unusual and slightly difficult aspect to this project was that there was no face to face client 
communication and no client driven time constraints or direction. There was minimal client 
input, nor were there other parties requiring documentation for coordination. The trap the 
design team initially fell into was the belief that other consultants would be engaged to provide 
direction if we left it long enough and things would begin to move forward. This was a 
misconception of our role in the project.  
 
The structural engineering documentation in this project needed to be the catalyst and as such 
it needed to be done first. Heritage funding was required for the client to fund the project and 
detailed structural engineering documentation was required to obtain the heritage funding 
grants. Architectural, fire and other consultants were not required to get the funding hence 
there was no rush or pressure from the client to engage these specialists. If the cost of the 
strengthening works designed far exceeded the funding available, the client may have chosen 
to not do any of the works at all. 
 
The project’s first important learning outcome was the need for open and robust 
communication with the client. As the engineer, we are responsible for informing the client of 
all the facts they need to establish an informed decision about their project. 
 
Communication in any project is key, both internally and externally in equal measure - how you 
communicate and what you communicate. It is not to assume that all people and parties will 
communicate in the same way. In this case the design team could have identified the 
communication difficulties with the client upfront and created a plan to combat this for the life 
of the project. The project team could have provided the client with a plan of when updates 
would be provided, what level of detail they would include, clearly outlining any information 
required from the client.  
 
The second important learning outcome was the importance of internal project team structure 
and communication. Any individual, irrespective of his or her place in a team, should be 



prepared to speak up if they have recognised an issue, a miscommunication or if they have 
come across a task or concept that they have not yet grappled with. Open lines of 
communication encourage all team members to learn, while doing nothing should not be an 
alternative. The change of roles within the team should have been more clearly identified and 
formally documented. The new acting responsible engineer should not have assumed or 
attempted to do everything themselves, help was still available even as the responsible 
engineer.  
 
The encouraging and gratifying result of this project and this paper has been the 
acknowledgement of these elements from within BMC and the project team, and actions have 
already been introduced to mitigate any repeat on future projects. This project was well 
received as a learning experience to ensure ever increasing performance.  
 
PROJECT UPDATE 
 
Strip out works commenced in February 2019 and at the time of writing strip out works were 
approximately 90% complete, with the asbestos removal proving to be extensive. 
 
The proposed strengthening plans are indicated to undergo further revisions to meet the 
resource and building consent requirements and tenant fitout requirements. 
 
The resource consent in conjunction with a staged building consent is scheduled to be 
submitted to Christchurch City Council in the next couple of months.  
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APPENDIX A - STRENTHENING METHODOLOGY 
 
The exterior façade is the key element to the cultural significance of the Former Post Office. 
From the beginning of the project the proposed scheme has focused on not altering the exterior 
façade. The only works to the façade includes rebuilding the porch on the northern elevation 
as it collapsed in the CES and the repair and repointing as required. 
 
Clock Tower 
 
The rocking failure mechanism of the clock tower was identified in the assessment. The 
proposed strengthening scheme improves the structure’s ability to rock during earthquake 
shaking. Concrete ring beams at first floor and roof level, connected by post-tensions steel 
tendons will be installed to resist the tensile forces and ‘clamp’ the URM together above first 
floor. The intention of this scheme is not to hold down the clock tower but to hold the clock 
tower together whilst allowing the structure to rock.  
 
Once installed each of the tendons will be pre-tensioned to 100 kN. These tendons have 
additional capacity that will resist the tensile forces greater than 100 kN imposed in a 
67%NBS(IL2) seismic event. Below first floor, concrete walls are used to resist the tension and 
shear forces generated by the tendons. By allowing the structure to rock there is little 
requirement for significant foundation remedial works.  
 
Due to the building geometry, the concrete walls below first floor are not symmetrical about the 
clock tower.  

 

Figure 3: Clock tower floor plan (BMC 2019) 

Along the northern elevation of the clock tower a 200 mm concrete skin wall is provided to the 
underside of first floor. This concrete skin wall will be on the internal elevation of the ‘North’ 
section and will be fixed into the existing URM wall along this elevation, as shown in Figure 3 
above. This wall provides a large lever arm capable of resisting the overturning of the clock 
tower. The concrete skin provides a load path for the tensile and shear loads in excess of the 
capacity of the URM. This wall is also tied into the new 20 series masonry wall. 
Along the south elevation of the clock tower the 200 mm thick concrete skin wall will be 
introduced across the width of this section of the building. This wall is tied into both the clock 
tower and the new 20 series masonry wall. The 20 series masonry wall is relied upon along 
this elevation as the lever arm is significantly smaller.  
 
The new 20 series masonry wall primarily acts as a boundary fire wall but will also work to 
resist the uplift of the clock tower at the end of the concrete skin wall. Under fire loading the 
wall has been designed to cantilever.  
 



Plywood diaphragms will also be introduced at the second and third floors to positively fix the 
decorative Oamaru stone into the structure, see Figure 4. These diaphragms will also help to 
improve the out-of-plane performance of the tower. Re-pointing and crack stitching will be 
required to the exterior of the building. 

 

Figure 4: Clock tower proposed strengthening works (BMC 2019) 

South Section 
 
The assessment identified that that the critical structural weaknesses of the south section is 
the out-of-plane capacity of the URM walls and the lack of a vertical lateral load resisting 
element along the western elevation of the building.  



 

Figure 5: South section proposed strengthening works (BMC 2019) 

A new masonry wall along the western elevation of the south section of the building will both 
act as the longitudinal lateral load resisting element and as a fire boundary wall. Excavation 
was minimised by designing the footing to resist in-plane loads only and using tie beams (cast 
on top of the ground) to resist the overturning forces.  
 
The out-of-plane capacity of the URM walls is strengthened by providing new plywood 
diaphragms at both first floor and first floor ceiling level to reduce the vertical span of the walls. 
At first floor, the timber diaphragm has been designed to span the length of the south section. 
and has been designed to a ductility of three. The diaphragm will comprise plywood fixed to 
the existing floor joists through the existing T&G floor with additional chord members. A steel 
transfer structure allows for the stair void at the southernmost end of the building. The first-
floor ceiling diaphragm was divided into two at the existing central steel frame. As a result, 
these diaphragms are much stiffer and have been designed elastically (µ = 1.0). Additional wall 
to diaphragm fixings have been provided at each level. 
 
Deformation compatibility between the steel frame and the external URM walls has been 
achieved by introducing an insitu reinforced concrete column between the frame and the new 
20 series concrete masonry wall. This steel frame has been disconnected from the first-floor 
diaphragm entirely to ensure that ceiling loads are not imposed on the diaphragm at first floor.  
 
North Section 
 
The strengthening installed in 1990 provided protection for this portion of the building and 
minimal strengthening is required to bring this section of the building up to 67%NBS(IL2). The 
additional strengthening works includes improving the diaphragm to wall fixings at roof level 
and increasing the flexural strength of discrete secondary steel frame members by changing 
the fixity of the connections. 


