Emery Grover Building
Needham Senior Center Site Feasibility Study
August 6, 2010

Structural Review
Refer to Existing Plans and Exterior Elevations marked up with our site observations following this narrative, along with
our preliminary chapter 34 evaluation information. Text in bold represents our recommended scope of work.
ROOF FRAMING
Not all attic framing was visible during Structures North’s site visit. Snow guards were observed on the east and
west sides of the building. It is assumed that the guards were not a part of original construction, and it is unknown
whether the roof was evaluated or is capable of supporting the additional snow loads caused by snow guards.
The roof might need a full evaluation, and if found to be undersized, reinforcing and/or additional columns
installed.
ATTIC FLOOR FRAMING
Not all attic framing was visible during Structures North’s site visit. Joists and beams that we were able to observe
typically had mortise and tenon connections when supported by other wood beams. The tenons were relatively
small, likely only one or two inches tall. At several locations, horizontal splits in the supported framing were
observed originating at an edge of tenon and extending several feet along the length of the member. Joists often
had a small (1/4” to 3/8”+/-) gap between their ends and the supported member. Light gage metal joist and beam
hangers, such as Simpson face mount hangers, should be installed throughout the building (all floors) at mortise
and tenon connections.
The two trusses, which are the full height of the attic to roof space, and which appear to clear span the building in
the east-west direction, would need further evaluation. We suspect that under a modern code analysis they would
be considered overstressed and either need reinforcing or additional framing systems added to lessen the load
the trusses take. Given the general open space layouts of the proposed rooms below the trusses, we
suspect the more expensive truss reinforcing option would be required to prevent new framing from
interfering with the occupancies below.
Our preliminary calculations indicate that at the center of the building, where attic joists span approximately 18.5
feet, they have an approximately 60psf live load capacity, which would be suitable for offices (without partitions),
or residential occupancy. At the south and north ends of the buildings, where the spans are approximately 22 feet,
the joists have only an approximately 30psf live load capacity, which is not suitable for occupancy. We would
anticipate that in order to use the attic, ALL joists would need to be sistered, and/or new beams and
columns introduced to shorten existing joist spans.
2ND FLOOR
Wall, floor, and ceiling surfaces were typically covered with finishes, obscuring framing, during our site visit. There
were some walls that appeared to have older (original) plaster finishes that were cracked, as noted on the plans.
These walls may need further investigation once finishes are removed. It is uncertain at this point if the cracks
were caused by foundation settlement, temperature and moisture shrink/swell effects, or by other causes.
We would expect that the walls noted as presumed bearing walls on the attached plans would remain. Further
investigation will be required once interior finishes are removed, but any bearing wall removal would require
new post and beam replacement framing. Some of these walls, notably the masonry shaft/chimney walls, might
be shear walls. We would expect shear walls to remain, but if any are removed, new lateral load resisting systems
would need to be installed in alternative locations, especially in the east-west direction. Given the rigidity of the
existing masonry shear walls (including exterior walls), any replacement lateral load resisting systems would
ideally be masonry also. Using steel braced frames or moment frames would likely be cost prohibitive and/or
structurally inefficient due to their lesser rigidity than masonry shear walls. Replacement masonry shear walls
would need to stack from floor to floor.

P:\2961_Needham_Senior_Center_Study\doc\report\Emery Grover Study\08 Structural.doc

39

Emery Grover Building
Needham Senior Center Site Feasibility Study
August 6, 2010

2ND FLOOR FRAMING
Existing framing is unknown because none of the second floor framing was visit during site visit. Based on our
assumed bearing wall locations (see attached plans), we are anticipating joists have up to 26 foot spans. Joist
sizes and spacing are unknown, but we would expect to see something on the order of 2x12’s at 12”o.c. Joists
this size and spacing would be more than 100% overstressed under a 100psf assembly live load for a 26 foot
span, and would deflect 2.8 inches. This deflection is much more than what we generally consider tolerable.
Unless existing beams were found to shorten joists spans, we would expect the need for new lines of steel
beams and columns, down to new footings in the basement, to be required to shorten the joist spans.
New footings would require the involvement of a geotechnical engineer’s services. Even if existing beams
were found, our experience has been that beams in building this age often are undersized based on modern
building code requirements, and they would likely need strengthening or replacement. It was noted that the central
space was originally used as an auditorium that served 275+/- people. Based on our limited observations, we
would not expect it to allow for use as assembly space without significant reinforcing.
Existing framing condition is unknown. Although current office tenants mentioned leaking roofs, rotted window
sills, and animal infiltrations, attic joists appeared to be in acceptable condition where we observed them. We
would recommend allowance for possible rot problems where joists bear on masonry, especially at exterior walls.
This assumption is especially applicable where we noticed bulges and waviness in exterior walls. Assume that
new PT ledgers will need to be installed, and existing joists fastened to the ledgers, an operation which
would require temporary shoring of joists throughout the building.
1ST FLOOR
We would expect the 1st floor conditions to be similar to the 2nd floor conditions. Please refer to 2nd floor
comments.
We would add that lateral loads typically increase in magnitude the lower in the building you are, until you reach
exterior grade level. As such, the wide open Multipurpose room shown in option 2 would likely require a
considerable amount of new lateral load resisting systems, preferably masonry shear walls, but given the layout
shown, possibly a mix of masonry shear walls and braced steel frames. It may be preferable to move the
Multipurpose room to the 2nd floor, and allow for more shear walls on the first floor and lower level.
1ST FLOOR FRAMING
We would expect the 1st floor framing to be similar to the 2nd floor framing. Please refer to 2nd floor framing
comments.
BASEMENT
We would assume that existing brick walls (noted on the attached plans) are bearing walls, and CMU (also noted
on the plans) walls are later infill partitions. As such, the removal of any brick walls would require new steel
beam, column, and footing replacements.
FOUNDATIONS
A geotechnical engineer’s involvement in the project is anticipated. The geotechnical engineer will likely
require soil borings and/or test pits. New foundations including the pit required for installation of the elevator, as
noted elsewhere in this narrative will be required. New foundation locations will depend on new lower level
column, bearing wall, and shear wall locations. The adequacy of existing foundation will need to be further
investigated where loads to the foundations are increased of presumed past loads, and potentially new
underpinned footings added where existing footings are insufficient for the new loads.
EXTERIOR WALLS
Please refer to our markups of exterior elevations and the corresponding notes.
At the south portico, existing steel reinforcing of the 3 arches was observed. A previous engineer’s report noted
the need for temporary reinforcing of the arches. Our elevation markups note using similar reinforcing at the north
Structural Review
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portico, which is exhibiting serious cracks in the arch. If the steel reinforcing at the south portico was intended
to be temporary, then a new reinforcing scheme will need to be developed for both porticos. Assume
extensive brick re-setting and repointing at the north portico, along with temporary arch shoring and
permanent tension rods at the spring of the arches at all arches in both porticos.
STAIRS & ELEVATORS
The two existing stairs appear to be in need of replacement. New stairs should be installed, and the new stairs
should be self-supporting on new footings in the basement, rather than hanging from roof hips as the
existing stairs do. (These hangers appear to have been added after original construction, and may be the cause
of the ceiling cracks noted on the plans).
A new elevator would require new framing (beams and columns or ledgers with light gage hangers to
support existing joists) at each level, and a new elevator pit and footing. Depending on the elevator pit’s
proximity to existing footings, the existing footings may need underpinning, or the framing above resupported in an
alternative manner involving new beams, columns, and footings in order to relocate footings away from the
elevator pit.
LATERAL LOAD RESISTING SYSTEMS
Refer to the Chapter 34 (state building code) level of work determination table under the Code Analysis section of
this report. The table assumes the least anticipated amount of work that may be required. We would recommend
designing the renovations such that the existing building remains in level 2.

Structural Review
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60 Washington St, Suite 401
Salem, MA 01970
www.structures-north.com
T 978.745.6817 | F 978.745.6067

Exterior Elevation Notes: Emery Grover Building, Needham, MA
Date: July 28, 2010
ALL ELEVATIONS: Investigate existing connection of veneer to backup. Smaller dimensions
of veneer brick, combined with likely larger brick dimensions for backup brick, likely
resulted in infrequent connection between veneer and backup. Assume pinning of veneer to
backup will be required.
1

Repoint.

2

Re-set or pin loose or shifted bricks or stone sill.

3

Caulk joints.

4

Reset, replace, and/or stitch brickwork at cracks or damaged bricks.

5

Possible localized bow or bulge in wall. Will require further investigation into cause.
Assume pinning, brick resetting, and re-detailing of connection of interior framing to
exterior wall. A lift inspection should be performed and the masonry sounded out with a
hammer.

6

Further investigation is required to determine whether roof thrust loads or rusting
embedded metals are causing brick movement.

7

Consider flashing under the brick soldier course. Reset bricks. (Water is soaking into
joints, combined with no brick weight above this level at windows but brick weight from
above on adjacent bricks, causing bricks at this location to bow upward).

8

Pull bricks out and perform a deep re-packing and resetting of bricks. (Issue with brick
that readily absorbs water and swells, in combination with a lack of window drip, in
contact with stone sill that does not readily absorb water).

9

Mortar repair cracks. (Issue of brick moisture growth/swelling alongside a stone
foundation that does not expand, leading to friction in the joint between the two differing
materials).
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Code Analysis

APPLICABLE CODES
Commonwealth of Massachusetts State Building Code 780 CMR, 7TH Edition
Commonwealth of Massachusetts Fuel Gas and Plumbing Code 248 CMR
Commonwealth of Massachusetts Elevator Regulations 524 CMR
Commonwealth of Massachusetts Architectural Access Board Regulations 521 CMR (MAAB)
PROJECT DATA
Areas:

Occupant Count:

Lower Level
Main Level
Upper Level
Attic
Total
Total 560 Occupants

5,890 GSF
6,400 GSF (includes portico areas)
5,780 GSF
4,390 GSF
22,460 GSF

CODE CLASSIFICATIONS
Construction Type: III B (Existing Masonry Bearing Wall Exterior, Wood Frame Interior)
Use Group:
A-2 (This assembly use is intended for food and/or drink consumption including banquet
hall. The large multi-purpose room will have lunch service and can be used or rented out for
banquet type functions.)
Area
Stories
Height

Allowable
9,500 SF
2 + 1 (sprinkler increase)
55 FT + 20 FT (sprinkler increase)

Existing/Proposed
6,400 GSF
3
+/- 44 FT

Fire Suppression:

The existing building does not have a fire suppression system. A new fire suppression
system will be installed as a part of this project.
Frontage Increase: The 96.6% of perimeter of the building is accessible (404'-0" of perimeter, 18'-0" without
20'-0" open space).
Required fire resistance ratings of structural elements:
Structural Frame
0 hours
Bearing Walls
20 min
Non Bearing Walls
0 hours
Floors
0 hours
Roofs
0 hours
Exits and stairs
1 hours (1 stair connecting 2 stories may be unenclosed)
Shafts
1 hours
Separations
Not Applicable
Corridors
0 hours
Egress:
Minimum Stair Width: .2" x 280 occupants = 56" (4'-8")
Minimum Exit Discharge Width: .15” x 280 occupants = 42”
Allowable length of exit access travel = 250 feet.
Plumbing Fixtures: There are mens and womens toilet rooms on each floor. For “Hall” occupancy with 560
Occupants.
280 women:
1 per 50 = 6 toilet fixtures
1/200
= 2 Lavatories
280 men:
1 per 100 = 3 toilet fixtures
1/200
= 2 Lavatories
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CHAPTER 34 LATERAL LOAD RESISTING SYSTEMS
Chapter 34 of the state building code deals with evaluation of existing buildings. This chapter has changed
frequently in the last few years, and is expected to be completely overhauled in the near future with the 8th Edition
of the state building code. The following analysis is based on the International Existing Building Code (IEBC 2009)
with Massachusetts amendments and the latest version of the proposed Chapter 34 changes. Generally, the
Massachusetts changes are not too significant from the base IEBC.
1.

2.
3.

4.
5.

There is a “change of occupancy” as defined in the IEBC (“A change in the purpose or level of activity within
a building that involves a change in application of the requirements of this code.”) This project meets this
definition on two counts: 1) the purpose or level of activity is changing and 2) the building needs to be reevaluated in terms of egress, fire protection systems, etc. Changes of occupancy are addressed in Chapter 9
of the IEBC.
Since the work area will exceed 50% of the building area, the project would also be considered a “Level 3”
Alteration under the IEBC.
Historic buildings are addressed in Chapter 11 of the IEBC. Chapter 11 references Chapter 9 for the change
of occupancy; and Chapter 8 for the structural provisions of Level 3 Alteration. Note that the balance of Level
3 alteration requirements need not be met. The structural provisions of both Level 1 and Level 2 alterations
would also need to be met.
Compliance Alternatives are still an option in Massachusetts (this concept is not in the IEBC).
A Chapter 34 report is required.

Following is our interpretation of the structural requirements referenced above. Basically, it looks like the building
will need to be laterally load braced to new-construction requirements for wind and seismic loads.
Level 1 Alterations
 Reroofing which increases dead load by 5% or more must be evaluated for gravity loads;
 Reroofing must include installation of wall anchors at the roof line (This would likely be required under
Level 3 anyhow).
Level 2 Alterations
 Alterations shall not decrease the capacity of gravity load carrying structural elements unless they
comply with the IBC (ie the code for new construction)
 Section 707.5 addresses “demand-capacity ratio” of lateral-load resisting elements which are impacted
by the alteration: where alteration results in a “structural irregularity” as defined in ASCE-7, upgrade is
required in accordance with Section 807.4 (Level 3).
Level 3 Alterations
 Structural engineering analysis of lateral load resisting elements and upgrades to comply with the IBC
for wind and seismic loads. Seismic compliance requirements are outlined in Section 101.5.4.1. State
building code also added a section on cumulative effects, but that would not be applicable for this
project.
Refer to the following Chapter 34 level of work determination table and excerpt from relevant section of the
building code for descriptions of what these levels entail. The table assumes the least anticipated amount of work
that may be required. The comments made here about chapter 34 requirements may become obsolete by the
time any work on this building actually begins.

Code Analysis
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Massachusetts 7th edition commercial building code

Anticipated Chapter 34 Structural Level

Chapter 34 level of structural work determination (as of October 9, 2009)
includes emergency amendments up until 10/9/09

issue #

level

1

Basis for Estimate

comments

enter the level (yellow cells
only) that applies for this issue
("0" indicates "does not apply")

issue

instruction

1

Level 1 is the default if none of the other levels apply

"1" entered automatically

2

1

Removal or repair of ceilings, partitions, or interior facing of exterior walls; new ceilings,
partitions, or interior facing of exterior walls; reconstruction or repair of floors; new mechanical
or electrical distribution systems within an area; or new elevators, escalators, or stairs within an IF YES, ENTER "1"
area or serving an area, when the new openings in any framed floor or roof are 5% or less of
the area of the framed floor or roof.

3

-

Increase in total framed floor and roof area due to structurally attached additions

ENTER MAXIMUM OF BELOW

-

2

Increase in total framed floor and roof area due to structurally attached additions up to a
lifetime limit of 10% of the total framed floor and roof area of the building that existed on
February 28, 1997, or on the date of the certificate of occupancy if the building was built
thereafter.

IF YES, ENTER "2"

-

4

Increase in total framed floor and roof area due to structurally attached additions that is more
than 10% of the total framed floor and roof area of the building that existed on February 28,
1997, or on the date of the certificate of occupancy if the building was built thereafter.

IF YES, ENTER "4"

-

5

Structurally attached additions that have a total framed floor and roof area greater than 100% of
the total framed floor and roof area of the building that existed on February 28, 1997, or on the IF YES, ENTER "5"
thereafter
date of the certificate of occupancy if the building was built thereafter.

4

-

Increase in effective seismic weight

ENTER MAXIMUM OF BELOW

-

2

Increase in effective seismic weight, with or without structurally attached additions, up to a
lifetime limit of 10% of the effective seismic weight of the building that existed on February 28,
1997, or on the date of the certificate of occupancy if the building was built thereafter.

IF YES, ENTER "2"

-

4

Increase in effective seismic weight, with or without structurally attached additions, that is more
IF YES, ENTER "4"
than 10% of the effective seismic weight of the building that existed on February 28, 1997, or
on the date of the certificate of occupancy if the building was built thereafter.

-------------------------------------

-

5

Increase in effective seismic weight, with or without structurally attached additions, that is more
than 100% of the effective seismic weight of the building that existed on February 28, 1997, or IF YES, ENTER "5"
on the date of the certificate of occupancy if the building was built thereafter.

-------------------------------------

1

1

An addition is not being considered for this
0
submission. If an addition is later added to the
scope, then a seismically separated addition
(has its own wall alongside the existing exterior
wall with a gap between the two walls, instead of ------------------------------------sharing the wall), then this could still be a zero. If
the addition is structurally attached, this is likely
a "4".
-------------------------------------

------------------------------------Not anticipating any increase in
0
building/seismic weight (unless there is a
future structurally attached addition) .
Anticipating that this will be a "zero" (unless ------------------------------------there is a structurally attached addition, in which
case it will likely be a "4") .
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5

-

-

2

July 2010

structural work on existing framed floor or roof areas
Structural work involving: More than 25% of the total existing framed floor and roof area or
20,000 sf of existing framed floor and roof area, whichever is less. Where the work involves
existing beams or girders, the tributary area of the beams and girders shall be included in the
count for framed floor and roof area.

ENTER MAXIMUM OF BELOW

IF YES, ENTER "2"

Removal, or removal and reconstruction, of between 15% and 40% of the total tributary area of
horizontal framing of existing framed floors and roofs. Exception: Demolition of a previous addition to

-

3

6

-

structural work on lateral load resisting elements (existing shear walls, lateral load
frames, or diaphragms, or new shear walls)

ENTER MAXIMUM OF BELOW

2

Structural work involving: More than 25% of the total area of shear walls above the foundation

IF YES, ENTER "2"

2
2
2
3

7

8

Anticipate for study that at least 25% of the
2
existing floor framing will need structural
reinforcing, but that we will not be "removing
or reconstructing" more than 15% of floors.
Anticipate level "2" for this study.
-------------------------------------

-------------------------------------

the building; demolition of an appendage to the building such as a loading dock outside of the exterior wall line; or IF YES, ENTER "3"
demolition of a mechanical penthouse; with the condition that the demolition does not reduce the existing lateral load
resistance of the remaining portion of the building below that provided before demolition.

Structural work involving: Changes to any structural wall that reduce its in-plane shear
resistance (ability to act as shear wall) by more than 15%
Structural work involving: Changes to any floor or roof diaphragm that reduce its in-plane shear
resistance by more than 15%
Structural work involving: Removal or reconfiguration of lateral load resisting frames, or
foundations supporting them
New shear walls and vertical frames which provide more than 35 % of the lateral force
resistance required for Level 2 Work, in either of two orthogonal directions.

IF YES, ENTER "2"
IF YES, ENTER "2"
IF YES, ENTER "2"
IF YES, ENTER "3"

5

New shear walls and vertical frames which provide more than 90% of the lateral force
resistance required for Level 3 Work, in either of two orthogonal directions.

IF YES, ENTER "5"

-

structural work on openings and removal/reconstruction of floors/roofs

ENTER MAXIMUM OF BELOW

2

Structural work involving: Openings in any framed floor or roof that have an area more than 5%
IF YES, ENTER "2"
of the area of the framed floor or roof

Anticipate that shear walls consist of exterior
walls and possibly the pairs of interior
shaft/chimney walls on each side of the
building. We would expect these walls to be
left intact for all options. We would anticipate
that additional or new lateral load resisting
elements are not likely to be needed, but this
will depend on what chapter 34 structural
level is required, as the higher the level, the
higher the lateral loads that have to be
designed for. Anticipate less than 90% of
lateral loads would be taken by new framing.

IF YES, ENTER "5"
building; demolition of an appendage to the building such as a loading dock outside of the exterior wall line; or
demolition of a mechanical penthouse; with the condition that the demolition does not reduce the existing lateral load
resistance of the remaining portion of the building below that provided before demolition.

-

structural work on columns or diagonal braces

2

Structural work involving: More than 25% of the total length of columns and diagonal braces

IF YES, ENTER "2"

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

We would not anticipate that either of these
to apply to this project

0
-------------------------------------

The removal, or the removal and reconstruction, of more than 40% of the total tributary area of
horizontal framing of existing framed floors and roof. Exception: Demolition of a previous addition to the

5

0

-------------------------------------

Even if this clause were tripped, we would
not expect it to control the chapter 34
structural level

------------------------------------2
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9

10
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-

change of use

5

Change of Use and Work for Restricted Uses. Change of use of an existing building to a
restricted use, or work above Level 2 for existing buildings with restricted uses, shall comply
with the requirements for Level 5 Work. (See 3408.5.1 for Restricted Uses defined)

-

excemptions

2

Exemption for Pile Foundations.Structural repairs of pile foundations are exempt from Level 2
Work

IF YES, ENTER "5"

We suspect that the proposed use as a
------------------------------------Senior Center would make this an A-3 use
group. This clause would only be tripped if
there were a 1200 person or more occupancy
load, which we are not anticipating.
0

We are not expecting this to be applicable

------------------------------------0

special condition

MINIMUM anticipated level:

2
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