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Introduction

This report provides the results of a Detailed Seismic Assessment (DSA) completed for this building by
the Ministry of Education’s Seismic Assessment Panel. The report provides an assessment of the
building’s seismic capacity, highlights the key risks and presents recommendations.

Specifically, this report:

Provides an assessment of the building’s capacity in terms of percentage of New Building
Standard (%NBS) as defined in New Zealand loading standard NZS 1170.5:2004.

Identifies any specific Critical Structural Weaknesses (CSWs) or life safety hazards
associated with the building and presents recommendations for seismic improvements (if
required).

The assessment has involved the following:

Review of calculations, drawings, specifications and geotechnical information where available.

o Architectural drawings of Wellington East Girls College Science Building by the Ministry
of Works dated 1983. Job Number 5/235/10/7501, sheets 100 to 124.
o Structural drawings of Wellington East Girls College Science Building

The roof space was accessed to review the seismic support of non-structural elements.

Undertaking detailed analysis to determine the seismic strength of the building in accordance
with current New Zealand design and material standards to determine the buildings
compliance with current building code requirements.

Where elements of the building have been identified as not meeting acceptable levels of
seismic strength, recommendations for seismic improvements are made. Rough order of cost
estimates for the structural improvements are included where they are recommended.

For further background information on the Detailed Seismic Assessment (DSA) process please refer to
the Ministry of Education website - this includes commentary and relevant context on Building Act
compliance requirements.
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3. Seismic Capacity of the Building

3.1 Analysis Methodology

The building was designed in 1983 by the Ministry of Works. The applicable design code at this
time was NZS 4203:1976.

An equivalent static analysis of the building was completed due to the simple geometry and
regular layout of the structure. The first floor slab acts as a rigid diaphragm and therefore loads
were distributed to the masonry walls based on their relative stiffness, and by tributary areas in
some cases.

The elements reviewed were the diaphragm connections, structural walls, foundations and
retaining walls. These reinforced concrete and reinforced concrete masonry elements were
assessed using NZS 3101:2006, NZS4230:2004 and NZSEE (2006).

The diaphragm connections were analysed using the principle of shear friction.

Longitudinal loads are resisted primarily by the two full height classroom walls. The front wall
has multiple openings and was analysed as a frame. The second longitudinal wall and the
transverse walls are squat walls with few openings. These walls analysed as shear walls. The
transverse walls were checked for a rocking response.

The pile foundations were analysed as being fixed at the rock layer due to the embedment of
the piles. The contribution of the fill was neglected. As the exact rock profile is not known,
assumptions have been made regarding the rock profile and pile depths. Therefore the
assessment of the piles is an approximate analysis.

Part of the rear wall of the building is retaining soil. The seismic capacities of this wall and the
reinforced concrete retaining wall beside the building were analysed. The loads acting on these
retaining walls were determined using Coulomb sliding wedge theory.

The crib walls behind the building were not reviewed.

There were no historical/original calculations available to assist with the assessment.

3.2 Intrusive Investigations

No intrusive investigations were carried out. Material strengths have been assumed based on
the age and condition of the building.

3.3 Assessment Criteria and Building Properties Assumptions

The following table summarises the principal parameters used for the derivation of earthquake
loads and the analysis of the building.
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3.4.4 Retaining Walls

Part of the external building wall at the southern side of the building is retaining soil (Figure 1).

As the wall is part of the building it was assessed as a retaining wall at IL3. This wall has an
estimated seismic capacity greater than 100%NBS.

. g

Figure 1: Reinforced concrete masonry retaining wall

There is a reinforced concrete retaining wall beside the building entrance (Figure 2). Sliding or
tilting of the retaining wall is not expected to have an effect on the accessibility or structural
performance of the Science Block. Therefore the IL3 building rating need not apply to the
retaining wall which is considered an IL2 structure in accordance with AS/NZS 1170.0:2002.
The retaining wall has an estimated seismic capacity greater than 100%NBS.

V4

N

T O O, s ==

Figure 2: Reinforced concrete retaining wall
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3.5 Structural Weaknesses & Life Safety Hazards
3.5.1 Potential Critical Structural Weaknesses
None identified.

The first floor concrete diaphragm connections have a seismic capacity greater than
100%NBS and are not considered to be a critical structural weakness.

The seating of the flooring is not considered to be a critical structural weakness. Although the
seating length could not be verified on site, based on scaling of the relevant drawing detail the
seating length is estimated to be approximately 40mm. The flooring is tied to the masonry walls
with L bars.

3.5.2 Specific Critical Structural Weaknesses
None identified.

3.5.3 Stairs

The two reinforced concrete stairs are tied to reinforced concrete masonry walls; therefore the
stairs have low displacement demands and are not expected to be damaged in an earthquake.

3.5.4 Secondary Structural Weaknesses & Life Safety Hazards

The ground floor classrooms have heaters that are suspended from the first floor (Figure 3) and
the first floor classrooms have heaters that are suspended from the ceiling (Figure 4). These
heaters do not appear to be seismically restrained and are suspended a reasonable distance.
Therefore these heaters are a potential life safety hazard. We recommend that the seismic
restraint of these heaters be reviewed in more detail to confirm whether or not the heaters are
a life safety hazard.

Figure 3: Heater in ground floor classroom

Revision 2 28/01/2018
274 Wellington East Girls College DSA Block 8 Page 10
5-PA010.37



Wellington East Girls College
Block 8
Detailed Seismic Assessment

Figure 4: Heaters in first floor classroom

The mechanical and electrical plant in the roof space is not considered a secondary structural
weakness or life safety hazard. The roof space was inspected on September 17 to review the
seismic support of this plant.

The rigid ducting in the roof (Figure 5) which spans over the roof truss chords and masonry
walls is not positively fixed to the primary structure. The sections of ducting are relatively long,
spanning over multiple supports. Although the ducting may attain some damage in a ULS event,
loss of support is not possible. Therefore there is no issue with the seismic support of the rigid
ducting.

Figure 5: Rigid ducting

The pipes in the roof space are hung from rigid hangers (Figure 6) and propped up by rigid
hangers (Figure 7). The pipe hangers are less than 150mm long and therefore the pipes do not
require specific seismic restraint in accordance with NZS 4219:2009.
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Figure 7: Pipe support

The extractor fans in the roof space are positively fixed to the primary structure and the extractor
fan exhausts are restrained with steel angle frames (Figure 8). The intakes and exhausts appear
to be attached to the extractor fans with flexible joints to allow for differential movement. The
extractor fan plant is considered to have adequate seismic support.
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Figure 8: Extractor fan and exhaust support
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4. Seismic Improvements

4.1

4.2

Suggested Improvements

The building achieves the minimum Ministry of Education seismic strength capacity of 67%NBS
and no seismic improvements are considered necessary.

Rough Order of Cost Estimate

Not required if no seismic improvements are suggested.
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5. Conclusions & Recommendations

5.1

5.2

Conclusions

The building achieves an overall seismic capacity of 76% NBS when considered as an
Importance Level 3 building. This meets the Ministry of Education’s medium term goal of 67%
NBS or above.

There is no need to change the buildings current occupancy.

Recommendations

The building satisfies the Ministry of Education’s desired minimum seismic strength capacity of
67% NBS and no seismic improvements are considered necessary for this building.
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6. Explanatory/Limitations Statement

e This report contains the professional opinion of Opus International Consultants as to the matters
set out herein, in the light of the information available to it during preparation, using its professional
judgment and acting in accordance with the standard of care and skill normally exercised by
professional engineers providing similar services in similar circumstances. No other express or
implied warranty is made as to the professional advice contained in this report.

e We have prepared this report in accordance with the brief as provided and our terms of
engagement. The information contained in this report has been prepared by Opus International
Consultants at the request of its client, the Ministry of Education, and is exclusively for its use and
reliance. It is not possible to make a proper assessment of this report without a clear understanding
of the terms of engagement under which it has been prepared, including the scope of the
instructions and directions given to and the assumptions made by Opus International Consultants.
The report will not address issues which would need to be considered for another party if that party’s
particular circumstances, requirements and experience were known and, further, may make
assumptions about matters of which a third party is not aware. No responsibility or liability to any
third party is accepted for any loss or damage whatsoever arising out of the use of or reliance on
this report by any third party.

e The report is also based on information that has been provided to Opus International Consultants
from other sources or by other parties. The report has been prepared strictly on the basis that the
information that has been provided is accurate, complete and adequate. To the extent that any
information is inaccurate, incomplete or inadequate, Opus International Consultants takes no
responsibility and disclaims all liability whatsoever for any loss or damage that resulting from any
conclusions based on information that has been provided to Opus International Consultants.
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Appendix A

Detailed Seismic Assessment
Calculations
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