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BMC have been requested to provide a strengthening concept to achieve 100%NBS(IL2) capacity. This information

is to provide sufficient detail to enable rough order costing by a Quantity Surveyor.

Section 10 of the original Southland Times DSA Report identifies the seismic capacity of the relative components of

the building along with their %NBS rating.

In the DSA we derived the Figure 16 and 17 sketches to illustrate the relative deficiencies of the building components
to the Fagade (Typical Transverse wall) and the West elevations (Typical Longitudinal wall) only. To enable the full
extent of the 100%NBS (IL2) remedial works to be identified this technique has been used to incorporate all of the
wall elevations both externally and internally. See page 2 for these outputs and an illustration of the Out of Plane and

In-plane remedial works locations to the walls of the building.

It can be seen that the structural elements of concern relate to: Wall capacities Out of Plane (OOP), Wall Capacities

In plane (IP), Roof and Floor diaphragm strengths and Diaphragm fixings to the walls.

The Table in the Quantitative Results Summary of the DSA has been expanded to include the Repair strategies
required for each component to reach a strength equivalent to 100%NBS (IL2) along with a rough order extent for

this work for costing purposes. See pages 3 & 4.

Please note these provisions do not allow for the serviceability requirements in the NZ loading code that any new

build is required to perform to.

The 1986 refurbishment provided a number of strengthening elements to the building some of which were amended
on site from the provisions in the archive drawings. Amongst these are the resin anchor fixings of the roof
diaphragms to the fagade and side walls which appear to have been installed whereas those to the floor diaphragms
were substituted for through bolts with steel plate pattress plates. Evidence form the Christchurch earthquakes found
that few resin anchors were installed adequately and given these are over 30 years old we would recommend that a
selection of the anchors are checked for their pull-out capacity on site to ensure their adequacy. For the purposes of
this remedial strategy we would recommend an allowance for 100% replacement of the roof level anchors should be

made as a provisional sum which will be dependent upon the testing results.

The detailing required to strengthen the respective elements to the 100%NBS (IL2) capacity have then been detailed
in the drawings appended to this report comprising Drawing No's 1711-2266, S1-00 to S1-02 dated 22/01/2019, Rev
C1.

We would also note that our experience in refurbishing historic buildings is that the actual works invariably uncover
hidden details which complicate the installation significantly. We would therefore recommend that any costs include a

contingency for an increase of no less then 30% and the quantified total from this report.
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Southland Times Existing Wall Seismic Rating (%NBS (IL2))
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Shading Legend for In-plane & Out of Plane Wall Capacities Refer to Plan S1-00 for Wall Locations
(or Key Plan for Letter References)
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Summary of Southland Times Proposed Strengthening

Provisions for 100%NBS (1L 2)
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Building area

Specific review element
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Notes/Description of limiting criteria
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Repair Strategy

Structural & Civil Engineers

Install Steel strongbacks and struts to existing roof framing /structure. Refer to

Ti 40% URM Wall - Rocking Stability *
ransverse . ’ a ocking Staoiity Detail 1 on Sheet S1-01
Side walls — Parapet OOP
(E-W) >100% Connections - N/A NA
33% URM Wall - Rocking Stability * Timber strongbacks fixed to inside face of URM. Refer to Detail 2 on Sheet S1-01
Side walls — Second Floor OOP - — - - - -
. New diaphragm fixings around entire exterior of all diaphragms. Refer to Detail 4
62% Connections Floor - Anchor Pull-out
& 5 on Sheet $1-02.
2% URM Wall - Rocking Stability * Timber strongbacks fixed to inside face of URM. Refer to Detail 3 on Sheet S1-01
Side walls — First Floor OOP - - -
. Strengthen diaphragm-wall connection. Refer to Plans on Sheet S1-00 and Details
64% Connections Floor — Anchor Pull-out
4 & 5 on Sheet 51-02
Side Walls — Ground Floor OOP >100% URM Wall — Stability — N/A * NA
>100% GIB Sheathing - Deformation - N/A NA
Roof Diaphragm - Front - " -
. Strengthen diaphragm-wall connection. Refer to Plans on Sheet S1-00 and Detail 2
64% Connections — Anchor Shear
on Sheet 51-01
>100% Timber Boarding - Deformation - N/A NA
Second Floor Diaphragm - Front - - -
"y Connections — Anchor Shear Strengthen diaphragm-wall connection. Refer to Plans on Sheet $1-00 and Details
’ 4 85 on Sheet $1-02
>100% Timber Boarding - Deformation - N/A NA
First Floor Diaphragm - Front - " -
319 Connections — Anchor Shear Strengthen diaphragm-wall connection. Refer to Plans on Sheet $1-00 and Details
’ 4 85 on Sheet $1-02
>100% GIB Sheathing - Deformation - N/A NA
Roof Diaphragm - Rear - " -
’ . Strengthen diaphragm-wall connection. Refer to Plans on Sheet S1-00 and Detail 2
49% Connections Ceiling - Anchor Shear
on Sheet 51-01
Southland Times >100% Timber Boarding - Deformation - N/A NA
Second Floor Diaphragm - Rear - . "
’ Strengthen diaphragm-wall connection. Refer to Plans on Sheet $1-00 and Details
22% Connections Floor - Anchor Shear
4 &5 on Sheet 51-02
>100% Timber Boarding - Deformation - N/A NA
First Floor Diaphragm - Rear - " -
’ Strengthen diaphragm-wall connection. Refer to Plans on Sheet $1-00 and Details
19% Connections Floor - Anchor Shear
4 &5 on Sheet 51-02
In-plane Fagade A — Second Floor >100% URM Wall - N/A NA
In-plane Facade A - First Floor >100% URM Wall - N/A NA
In-plane Fagade A — Ground Floor 76% URM Wall - URM Rocking Load will redistribute into remaining panels for Globally >100%NBS
In-plane Internal Wall B — Second Floor >100% URM with RC Frame - N/A NA
In-plane Internal Wall B — First >100% URM with RC Frame - N/A NA
In-plane Internal Wall B - Ground >100% RC Frame - N/A NA
In-plane Internal Wall C - Second >100% URM with RC Frame - N/A NA
In-plane Internal Wall C— First >100% URM with RC Frame - N/A NA
In-plane Internal Wall C - Ground 93% URM with RC Frame - URM Sliding Wall Panel surrounded by RC frames at shear plane therefore OK
In-plane Rear Wall D - Second >100% URM - N/A NA
In-plane Rear Wall D- First >100 URM — N/A NA
In-plane Rear Wall D - Ground >100 URM with RC Frame - N/A NA
o ) . Install Steel strongbacks and struts to existing roof framing /structure. Refer to
Longitudinal >67% URM Wall - Rocking Stability * Detail 1 on Sheet S1-01
Facade Wall — Parapet OOP
(N-S) >100% Connections - N/A NA
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Building area

Loading direction

Specific review elem
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Notes/Description of limiting criteria
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Repair Strategy

Longitudinal 43% URM Wall - Rocking Stability * Timber strongbacks fixed to inside face of URM. Refer to Detail 2 on Sheet S1-01
Facade Wall — Second Floor OOP
(N-S) 80% Connections Floor - Anchor Pull-out New diaphragm fixings around entire exterior of all diaphragms. Refer to Detail X
81% URM Wall - Rocking Stability * Timber strongbacks fixed to inside face of URM. Refer to Detail 2 on Sheet S1-01
Facade Wall — First Floor OOP
61% Connections Floor - Anchor Pull-out New diaphragm fixings around entire exterior of all diaphragms. Refer to Detail X
Facade Wall — Ground Floor OOP >100% URM Wall — Stability — N/A * NA
Internal Walls — Second Floor OOP >100% URM Wall — Stability — N/A * NA
Internal Walls — First Floor OOP >100% URM Wall — Stability — N/A * NA
Internal Walls — Ground Floor OOP >100% URM Wall — Stability — N/A * NA
. . Install Steel strongbacks and struts to existing roof framing /structure. Refer to
55% URM Wall - Rocking Stability * Detail 1 on Sheet S1-01
Rear Wall — Parapet OOP
97% Connections Ceiling- Anchor Pull-out NA
33% URM Wall - Rocking Stability * Timber strongbacks fixed to inside face of URM. Refer to Detail 2 on Sheet S1-01
Rear Wall — Second Floor OOP - — " " - -
. New diaphragm fixings around entire exterior of all diaphragms. Refer to Detail 4
92% Connections Floor - Anchor Pull-out
& 5 on Sheet 51-02.
2% URM Wall - Rocking Stability * Timber strong back fixed to inside face of URM. Refer to Detail 2 on Sheet S1-01
Rear Wall — First Floor OOP - — " " - -
. New diaphragm fixings around entire exterior of all diaphragms. Refer to Detail 4
64% Connections Floor - Anchor Pull-out
& 5 on Sheet 51-02.
Rear Wall — Ground Floor OOP >100% URM Wall — Stability — N/A * NA
>100% GIB Sheathing - Deformation - N/A NA
Roof Diaphragm - Front - - -
. Strengthen diaphragm-wall connection. Refer to Plans on Sheet S1-00 and Detail 2
48% Connections — Anchor Shear
on Sheet 51-01
Southland Times >100% Timber Boarding - Deformation - N/A NA
Second Floor Diaphragm - Front
100% Connections — N/A Embedded Joists NA
>100% Timber Boarding - Deformation - N/A NA
First Floor Diaphragm - Front - - -
. Strengthen diaphragm-wall connection. Refer to Plans on Sheet S1-00 and Details
32% Connections — Anchor Shear
4 &5 on Sheet 51-02
>100% GIB Sheathing - Deformation - N/A NA
Roof Diaphragm - Rear - - -
. Strengthen diaphragm-wall connection. Refer to Plans on Sheet $S1-00 and Detail 2
55% Connections — Anchor Shear
on Sheet 51-01
>100% Timber Boarding - Deformation - N/A NA
Second Floor Diaphragm - Rear
>100% Connections — N/A Embedded Joists NA
>100% Timber Boarding - Deformation - N/A NA
First Floor Diaphragm - Rear - - -
. Strengthen diaphragm-wall connection. Refer to Plans on Sheet $S1-00 and Details
22% Connections — Anchor Shear
4 &5 on Sheet S1-02
In-plane Wall West M — Second Floor >100% URM with minor masonry infill — N/A NA
In-plane Wall West M — First Floor 83% ggxmw;h minor RC Frame — URM Load will redistribute into remaining panels for Globally >100%NBS
In-plane Wall West M — Ground Floor >100% URM with minor masonry infill = N/A NA
- — Infill window between panels 5 & 6 from fagade with dowelled and reinforced
In-plane Wall East N Front — Second 86% URM with RC Frame — URM Rocking p G
Floor concrete masonry
In-plane Wall East N Front — First Floor >100% URM with minor RC Frame — N/A NA
E::)l?ne Wall Bast N Front — Ground >100% URM with minor RC Frame — N/A NA
::r;:z?ne Wall Bast N Rear — Second 97% URM with RC Frame — URM Rocking Load will redistribute into remaining panels for Globally >100%NBS
In-plane Wall East N Rear — First Floor >100% URM with RC Frame — N/A NA
In-plane Wall East N Rear— Ground Floor >100% URM - N/A NA
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