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RE:  MASSEY THEATRE CONDITION ASSESSMENT 

 735 EIGHTH AVENUE NEW WESTMINSTER 

 STRUCTURAL SYSTEMS  

  

Introduction 

As the request of the City of New Westminster we have been retained to do a structural condition 

assessment of the Massey Theatre in New Westminster. On May 19, 2015 we visited the Massey 

Theatre for the purpose of viewing the building and being briefed on the structural condition 

assessment and determining the structural work necessary in the building both from a short term and 

long term basis. Our mandate was to identify structural items that will need to be addressed in the short 

term and those that should be addressed in the long term.   

 

Our work has consisted of a site visit on May 19
th

, 2015 and a review of available drawings and during 

the visit of May 19
th

, 2015 we toured the building on all levels including basement, main floor, upper 

levels, attic space including the truss area over the gym and theatre and the roof.  Much of the structure 

is hidden by finishes and our review did not involve any non-destructive or destructive testing or 

removal of finishes.  We also had access and reviewed a report that was done by Bush, Bohlman & 

Partners on June 11, 2009 portions of which are included in this report.  We had access to drawings but 

the drawings are very limited. 

 

Architectural drawing Sheet 2, 3, 15 of the original “Junior High School”, drawings are undated. Drawing 

1/9, 2/9 3/9 and 4/9 of the 1963 addition to “Massey High School”, these are dated November 1963.  

Our review has been hampered by not having complete drawings.   Additional work on the building will 

need to allow for field review and survey of structure as part of the design, there will also be more 

uncertainty with the resulting design as even with survey work including localized removal of finishes 

not having sufficient drawings increases the chances of finding areas of structure that differ from the 

areas tested.  With the limited duration of this study we have not attempted to measure the existing 

structure to verify if it agrees with the limited drawings that we have or establish the structural system 

in areas that we do not have drawings for.  

 

Our review is for structural issues only, our review in no way covers membrane issues or results of those 

issues, however, we note that the membrane is not a rain-screen type and with a building of this vintage 

there may be areas where leaks in the exterior membrane have led to deterioration of some of the load 

bearing structure.   Similarly our review does not cover hazardous materials including but not limited to 

asbestos, lead paint and mercury, however, in a building of this vintage these materials would be 

expected to have been used in its construction.   

The desire is to look at two cases: 

a) Base Case – minimum work to “get the doors open” this will include  

b) Upgrade Case – Do upgrading on the building to improve seismic and snow resistance.   
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Background to the Existing Building 

The existing Theatre building and surrounding structure was built around 1950. The existing building 

consists of two parts, the Theatre portion, including the auditorium and fly tower, and the one, two and 

three storey structure surrounding the Theatre. The surrounding structure includes the lobby, 

concession, and offices, and the Plaskett Gallery to the south of the auditorium, as well as the classrooms 

to the west of the auditorium and stage area and the washrooms, storage areas and dressing rooms to 

the north-west of the stage. Also surrounding and directly connected into the Theatre structure is a large 

gymnasium to the west of the Theatre and classrooms, and a small gymnasium to the north-west of the 

stage area, as well as the band rooms to the east of the auditorium. These portions of the building will be 

removed and have not been reviewed as part of this report. See attached photos 1-7 for exterior views of 

the structure. The Massey Theatre and surrounding structure is a roughly rectangular building with flat 

roofs at different levels. The building has an approximate length of 56m in the north-south direction and 

a width of 36m in the east-west direction. 

 

Present Condition of the Structure 

The building is currently fully occupied.  The Theatre is in operation with the lower basement areas used 

for storage. The two-storey block with attic and basement to the west of the auditorium is fully 

occupied as part of the school with classrooms.  The west basement is used for storage. To the south of 

the Theatre is the main entry with the concession and lobby at the ground floor level, offices and the 

balcony entry at the second floor level and a partial third floor level housing the board room. South of 

the lobby and concession is the single storey Plaskett Gallery above a crawl space. The area to the north-

west of the stage area is fully occupied with washrooms and dressing rooms in the basement and 

storage at the first floor level with a partial mezzanine below the roof. 

 

The existing timber roof, floors, and walls as well as the load-bearing concrete and timber columns, and 

the infill masonry walls appear to be performing as intended for the loads presently imposed and 

imposed over the past years. There are no signs of structural distress including fire or sagging floors or 

cracking of the exterior stucco finish and interior sheathing.  The timber trusses, joists, and studs are 

exposed in the attic space and this timber appears to be in good condition.  The last re-roofing of the 

building was in the early 1990s and there is now considerable moss growth on the roof.   

 

The basements/crawl spaces are dry and no rot, deterioration, or structural distress were visible during 

the site visits. Building foundations appear to be performing well with no signs of excessive settlement 

or cracking.  

 

Structural System 

The structural system across the Theatre and surrounding structure is varied. 

 

Inside the Theatre above the auditorium the roof structure consists of roofing over laminated 2"x 4" 

lumber spanning to 12"x 8" wood beams at 3.0m on centre.  The 12"x 8" beams are supported by wood 

trusses with 12"x10" timber top and bottom chords and timber and steel rod web members (see photo 

9). These roof trusses span in the east-west direction and are supported on the west wall line by   wood  

columns   and  on  the  east  wall  line  by  300mm  deep  x  400mm   wide  concrete pilasters/columns.    

Concrete pilasters/columns   are supported at basement level by concrete foundations.  The infill wall 

between the load bearing wood columns on the west wall is 2"x 6" at 400mm on centre to foundation 

level. The infill wall between the load-bearing concrete columns on the east wall is 200mm unreinforced 

masonry block to the foundation level.   
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The south wall is 2"x 6" wood studs at 400mm on centre.  At ground level in the auditorium there is 

concrete slab-on- grade.  Concrete foundation walls enclosing the auditorium are supporting the above 

structure and also retaining the un-excavated area below the slab-on-grade from the adjacent crawl 

spaces. 

 

The balcony structure was not visible on site but we expect the structure to consist of wood flooring 

spanning to wood joists supported by concrete beams. The concrete beams span to concrete columns 

and transfer loads into reinforced concrete footings.   Existing architectural drawings show the balcony 

structure is supported by reinforced concrete cantilever beams at approximately 5.0m on centre in the 

north-south direction spanning to concrete columns on pad footings. 

 

The Theatre fly tower structure is comprised of roofing over shiplap spanning to 3"x 8" wood joists at 

400mm on centre supported by steel wide flange beams spanning in the north-south  direction 

supported  by 200mm reinforced  concrete walls with 1OOmm x 400mm wide pilasters  at beam 

locations (see photo 10).   

 

Concrete walls extend to foundation level and are supported by concrete foundation walls.  The stage is 

wood construction. 

 

Above the classroom block the roof structure consists of roofing above diagonal shiplap spanning to 

wood roof joists at 400mm on centre. Roof joists span in the east-west direction. The wood joists are 

supported by wood stud walls on each side.  There is a partial attic floor above the corridor and consists 

of laminated 2"x 4" lumber spanning to the load-bearing wood stud corridor walls.  We expect the 

second and ground floor structure consists of shiplap on wood joists spanning in the east- west direction 

to the load-bearing corridor, auditorium, and west gymnasium wood stud walls. Load- bearing wood 

stud walls are supported by concrete foundation walls on the east wall at ground floor level, and 

elsewhere in the block, wood stud walls extend through the crawl space/basement to foundation level 

and are supported by concrete footings.   The classroom block is located over a basement/crawl space 

area. 

 

The roof structure above the lobby, concession, and offices, and above the Plaskett Gallery was only 

visible above the board room. We expect the structure will consist of roofing over shiplap spanning to 

wood joists spanning in the north-south direction.  We expect the ground floor level and second floor 

level to consist of shiplap spanning to wood joists.  Wood joists will be supported by load- bearing wood 

stud walls or wood beams and columns supported by concrete walls or footings.  The lobby, concession, 

and offices, and the Plaskett Gallery are located above a crawl space. 

 

Due to the lack of existing drawings for both the Theatre and surrounding structures, a significant 

amount of investigation into the existing building structure will be required prior to preparing a seismic 

upgrade design and construction documents for the structure. 

 

Options 

The desire is to look at two cases: 

a) Base Case – minimum work to “get the doors open” 

b) Upgrade Case – Do upgrading on the building to improve  
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Base Case 

The base case is to maintain the building as it is now addressing critical items that need to be 

addressed while relying on the historical resistance for seismic and snow load so no upgrading for 

increased Code loading requirements. 

Facility will become a City of New Westminster facility and not a school.  

No Seismic upgrading 

No upgrading for snow load 

Add an elevator 

Make building no worse 

Large gym to the west gets cut off and will need wall created at this side. 

Envelope Upgrade 

Mechanical / Electrical refurbishment requiring local strengthening of the roof if located 

on the roof.  

Open lobby by removal of wall between lobby and present gallery / reception space.  

 

Base case structural work is as follows: 

 

Item Structural Implications 

Add two elevators For costing allow for cutting holes in floor and adding footing 

below and concrete shaft.    

Large Gym Cut off This requires considerable work to existing wall that presently 

divides the theatre portion of the building from the gym. Add 

columns at location where trusses are cut off to support the 

beam on the gym side of the wall that carries the joists on the 

theater side.  Convert the interior wall to an exterior wall.  In 

some locations this wall is to be a seismic wall – do seismic 

wall activities in these locations. See Appendix C for photos 

and discussion.  

Envelope Upgrade Allow for replacement of any rotten members.  Extent of this 

not yet known.  If new plywood is to be added will nail 

appropriate for seismic loads and add anchors to wall base.  

Walls that are identified on our seismic upgrade drawings as 

being part of the seismic system are to be upgraded as 

seismic walls.   

Re-Roof Add new plywood to upgrade diaphragms if re-roofing is 

called for.  See discussion of seismic upgrading. Aim is to do 

any work now that would require removal of roofing later.   

New Generator and 

Transformer outside Building  

Provide concrete pads and fencing and screening. 

Mechanical units on roof Allow for local strengthening of existing roof.  Extent of 

upgrading to include snow drift area near the equipment.  

Handrails and Guards There are a variety of areas where handrails and guards are 

not up to Code either from a capacity standpoint or from 

failing to meet a variety of dimensional requirements.   The 

fixing of these is a joint architectural / structural activity.   
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Review of Seismic System Capacity 

The seismic system within the structure consists of a number of different seismic load-resisting 

elements.  Within the fly tower lateral loads at the roof level are transferred through shiplap into 

200mm thick concrete walls. Lateral loads in the 200mm concrete walls are transferred through the 

wall into concrete foundations.  The seismic system in the auditorium consists of a laminated 2"x4" 

lumber roof deck which transfers lateral loads into each wall.  Lateral loads are transferred from the 

roof deck into the reinforced concrete proscenium arch and 200mm thick reinforced concrete walls 

which form the south face of the fly tower.  Lateral loads are transferred through the concrete wall 

into the concrete foundations.  Along the south and the west wall of the auditorium, lateral loads from 

the roof deck are transferred into 2"x 6" wood stud walls. Walls are sheathed with shiplap and drywall 

however the sheathing is not continuous to the underside of the roof deck. Lateral loads are 

transferred through the wood stud walls into the concrete foundations.  Along the east wall, lateral 

loads are transferred from the roof deck into 200mm thick unreinforced masonry block walls and 

into the below concrete foundation w a l l . The building has  very little resistance in both the north-

south and east-west directions. Lateral forces induced by the retaining of earth below the 

auditorium slab are transferred into the soils below by the reinforced concrete foundation walls 

surrounding the auditorium. 

 

To the west of the Theatre, in the alongside two-storey classroom block, loads are transferred from 

the shiplap roof deck into drywall or shiplap sheathed wood stud walls and into the foundations 

below. 

 

To the south of the Theatre portion of the building in the three-storey lobby, concession, office block 

and in the one-storey Plasket Gallery loads are transferred from the shiplap roof deck into sheathed 

wood stud walls and into the foundations  below.   At the second floor level, lateral forces are 

transferred through shiplap flooring and into the concrete beams and columns which form part of the 

balcony.  These reinforced concrete beams and columns transfer a small amount of lateral force 

through moment-resisting beam column joints. 

 

The sheathed wood stud walls resisting lateral forces in both the lobby, concession, office block, and in 

the classroom block are not located directly above one another and therefore lateral forces are not 

directly transferred from one level into the lower level.   Forces are first transferred from the 

terminated sheathed wood stud wall through the floor diaphragm and into the below lateral force 

resisting elements. 

 

To the north-west of the stage area in the single-storey with  basement portion of the structure, 

housing washrooms, dressing rooms and storage areas, the structure was not visible during the site 

visit.  We expect loads to be transferred from shiplap roof deck into sheathed wood stud walls and 

into the concrete foundations below. 

 

The expected overall seismic performance of the building in its present state is very poor.   The 

Theatre, including the auditorium and the fly tower will provide a combined lateral resistance of less 

than 60% of the seismic forces prescribed by the BCBC 2006 in the east-west direction, and less than 

20% in the north-south direction.  Due to the layout of the auditorium and fly tower, a large amount of 

torsion is introduced into the structure effectively reducing the overall lateral resistance of the 

building and specifically the resistance in the east-west direction. 
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The classroom block to the west of the auditorium will provide a lateral resistance of less than 20% of 

the seismic forces prescribed by the BCBC 2006. 

 

The lobby, concession, office block to the south of the auditorium have a lateral resistance less than 

20% of the seismic forces prescribed by the BCBC 2012. The Plaskett Gallery to the south of the 

lobby/concession/offices will provide a lateral resistance less than 30% of the seismic forces 

prescribed by the BCBC 2012. 

 

Overall the structure is highly non-Code compliant with an effective seismic resistance of less than 20% 

current Code levels and is therefore a high risk building. The existing roof and floor diaphragms within 

the structure are either shiplap, or 2"x 4" laminated lumber with no plywood.  Neither of these systems 

is recognised by the BCBC 2006 as a suitable mechanism to transfer lateral forces. In the lobby, 

concession and office block, and in the classroom block, the shiplap floor diaphragms are incapable of 

transferring the shear carried by the terminated wood stud walls into the below lateral force resisting 

systems. 

 

There are no existing drawings of the masonry wall along the east wall of the auditorium which we 

expect to be unreinforced.   Unreinforced masonry walls are not permitted by the current Code. 

Typically unreinforced masonry, especially tall walls, have performed poorly under moderate to high 

seismic loading, with the masonry walls collapsing out-of-plane. 

 

The connections between the roof and the masonry exterior wall and the reinforced concrete walls of 

the fly tower are not fully visible, however, typical connections between diaphragms and exterior walls 

in buildings of this vintage have performed poorly under seismic loading permitting the exterior 

masonry to fall away from the building and, in the case of the fly tower, a gap to form between 

the roof diaphragm and the reinforced concrete walls. 

 

Review Roof Snow Resistance Capacity 

Since the Massey theatre was constructed the snow load has increased and requirements in drift areas 

have become more defined.  We have only limited drawings to go off and these drawings do not include 

all areas of either the original building or its subsequent additions.  The drawings we have do not show 

design loading assumptions and we must assume that the building was designed to snow loads that 

were Code mandated in 1960.  There have been three increases in the Code required snow loading that 

will affect this building: 

a) After the 2006 edition of the British Columbia Building Code the snow load increased by 10% to 

account for going from a 1 in 30 year return period for snow that was used in design to a 1 in 50 

year return period. In 1961 the roof snow load regularly by code was 32 psf (1.53 kPa) under the 

current code we are required to design for a snow roof of 2.04 kPa (42.6 psf) an increase of 33%.  

b) The 2006 edition of the British Columbia Building Code included the requirement that wind 

effects be considered in conjunction with snow loading this increased the required roof loading 

by 0.2 kPa which increases the required design load to 2.24 kPa the existing roof of the theatre 

designed for a load that is only 68% of the current code requirements. 

c) The requirements for snow drift are now much better defined in the Code than they were when 

the Massey Theatre was designed and while we do not have drawings showing loading there 

does not seem to be any evidence that snow drifting was considered in the original design as 

joist size and spacing in snow drift areas appears to be the same as in non-drift areas.   
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On a Code comparison basis we find that if the existing roof was designed efficiently for the snow loads 

present in the day it would be capable of resisting 68% of the snow load currently required by Code in 

the non-drift areas and 17% of the snow load currently required by Code in the drift areas.  The building 

has been performing well for snow loads to date and this is sometimes used as a reason not to upgrade 

the snow loading capacity of a non-conforming roof.  However, if we are doing anything which makes 

worse a non-conforming situation such as adding rooftop equipment or roof-top obstructions that 

would cause increases in snow load from drifting then upgrading of the roof would be required both for 

the increased load from the mechanical equipment and from the associated snow drift load.   

 

Upgrading Case – Option 2 

The upgrading case is to take the “Base Case” to a higher level extending the life of the building and 

providing for increased compliance with current Codes.  

Do a “life-safety” Seismic upgrading 

Upgrade for areas of the roof that are deficient for current snow load. 

Remove cladding to the bones of the building and provide a modern skin on the building which 

would not only change the appearance but improve durability and energy efficiency of the 

building.  

Additional mechanical equipment would be expected.  

 

Upgrading case structural work is as follows: 

 

Item Structural Implications 

Life safety seismic upgrade Seismic upgrade items (See Appendix A for typical 

details): 

Sheath existing roofs with new plywood 

(WD#1) 

Sheath existing stud walls with plywood 

(WSW#1) 

Add vertical reinforcing to existing Masonry 

(MW#1) 

Add horizontal FRP to existing masonry or 

concrete (MW#2) 

Add new interior concrete shearwalls (CSW#1) 

Provide new structural steel drag struts and 

chords 

Envelope Upgrade Allow for replacement of any rotten members.  Extent 

of this not yet known.  If new plywood is to be added 

will nail appropriate for seismic loads and add anchors 

to wall base.  

Snow Upgrade Upgrade roof particularly in the snow drift areas.   

Open up lobby Remove existing walls between the columns. Assume 

that the existing walls are load bearing and add beam 

over and strengthen columns. Improved seismic 

capacity of walls that are not removed.  

Additional Mechanical units on roof Location and number unknown at this point.  Allow for 

local strengthening of existing roof.  
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Left: Existing roof – re-roofing is 

expected with extensive moss 

present.  When re-roofing add 

plywood that is shown on the 

seismic upgrading drawings.   

Left: Existing Membrane/Exterior 

Envelope 
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Conclusion: 

 

We have evaluated two options for upgrading the Massey Theatre – the first being a “get the doors open” 

option and the second being doing structural work that is more long term including a life safety level of 

seismic upgrading.  Our report has been an attempt to identify these items and give a rough indication of 

scope. There needs to be a large contingency attached to the pricing of this work to account for the lack 

of drawings, finishes hiding much of the structure and uncertainly with respect to future revisions.  

 

 

 

  

 

 

 

 

 

_________________________________  _____________________________ 

Andy Metten, P.Eng., Struct.Eng.   Reviewed by: Tim White, PhD, P.Eng. 

Partner: Bush, Bohlman and Partners LLP  Bush, Bohlman and Partners LLP  

 

 

Left: Existing stairs have a variety of 

issues with handrails and guards. At 

first stage “get doors open” there will 

need to be upgraded to current code. 
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Appendix A 
 

Typical Seismic Retrofit Details 
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Appendix B 
 

Structural Plans 
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Appendix C 
 

Removal of gym – structural effects on wall that separates the gym from Massey Theatre 

The removal of the gym requires some re-working of the wall and the support for the roof of the Massey 

Theatre along this line.  In part the issue is the roof of the existing gym is supported on deep timber 

trusses that are picked up by columns on the Massey Theatre side of the wall while the roof joists for the 

Massey Theatre are picked up by a beam that is supported on the trusses on the Gym side of the wall.   

We have assumed that removal of the Gym will require removal of the beam that is supporting the 

Massey theatre roof on the Gym side of the wall.   

The removal of the gym should have pricing that includes the following: 

A) Introduce a new beam on the Massey Theatre side of the wall to pick up the roof joists of the 

Massey Theatre.  Allow for new columns to support this beam to ease construction sequencing 

and reduce shoring required.   New footings should be allowed for in pricing.  

B) Remove gym roof and roof trusses on Gym side of wall.  Allow for some shoring being required in 

the truss / wall region.   

C) Once truss is fully removed introduce new column in the former truss region and remove 

shoring. 

D) Sheath wall – this wall will become a seismic wall and pricing should include for plywood 

sheathing, appropriate blocking and seismic nailing and hold-downs. 

E) New footings under wall should be allowed for in the pricing.  

Photos below show some of this.   

Existing wall at the level below roof 

seen from Gym Side.   Note the solid 

lam roof on the Gym side.  Also note 

the large timber beam that is on the 

Gym side supports both the solid lam 

roof of the gym and the joists from 

the Massey Theatre side.  Removal of 

existing mechanical and electrical 

would be required.   
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Wall between gym and theatre viewed 

from theatre side.  Note the diagonal 

shiplap and wood joists that forms the 

roof of the theatre side as opposed to 

the solid lam structure in the Gym side.  

Note the top chord of the truss poking 

through the wall and sitting on the 

column which is on the Massey Theatre 

side of the wall.   We suspect that the 

joists for the roof of the Massey 

Theatre side were meant to be 

supported on the beam that is on the 

Gym side of the wall and that the wall 

may or may not have been designed as 

load bearing    

Top chord of truss 

Beam on gym side that appears to 

support the joists on the Theatre 

side. 

Wall between gym and theatre viewed 

from gym side.  Note the solid lam 

structure of the roof in the Gym side.  Note 

the large beam sitting on the top chord of 

the truss.   We suspect that the joists for 

the roof of the Massey Theatre side were 

meant to be supported on this beam.   A 

beam and column system on the Massey 

Theatre side would be required to support 

the joists on the Massey Theatre side.  
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Bottom chord of the gym trusses 

where it is picked up by a column 

which we suspect is partly in the wall 

of the gym and partly protruding from 

the wall of the theatre.  Truss is 

removed during the demolition.   

Large trusses that form the roof of the 

gym are a combination of heavy 

timber and steel rods.  The roof is 

solid lam timber while the ceiling is 

wood joists. Everything shown in this 

picture is removed during the removal 

of the gym. 

Roof framing in gym.  Solid lam roof 

supported on beams which are picked 

up at the panel points of the heavy 

timber trusses.   Everything shown in 

this picture is removed during the 

removal of the gym. 
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In addition to the timber trusses on 

the gym side there are also some steel 

trusses that are connected with rivets 

and are therefore assumed to be 

original.   Everything shown in this 

picture is removed during the removal 

of the gym.  Steel is primed and for 

pricing should be assumed to be lead 

containing.   

Existing wall at the level below roof seen 

from Gym Side.   Removal of existing 

mechanical and electrical would be 

required.   


