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CC:
SUBJECT:

Summary of Structural Condition Assessment Findings and Recommendations

INTRODUCTION
SEFT Consulting Group (SEFT) has been retained by Portland Parks and Recreation (PPR) to
conduct a structural condition assessment of the dome roof structure over the Columbia Pool
located at 7701 N Chautauqua Boulevard, near the east end of Columbia Park in North
Portland. SEFT’s scope of work was focused on 1) conducting an initial preliminary field
investigation of the roof structure over the Columbia Pool, 2) conducting more detailed field
investigations based on observations from the first field investigation, and 3) summarizing
SEFT’s findings and recommendations for next steps in a short report. This project scope of
work excludes any development of repair concepts or details to address any identified structural
deficiencies or deterioration. This project scope of work also excludes any structural
calculations required to complete structural condition assessment of the roof structure from this
field investigation phase.

BUILDING DESCRIPTION AND PROJECT UNDERSTANDING
The Columbia Pool was originally constructed in the 1930’s as an open-air pool with a woodframed support building west of the pool. In 1973, a wood-framed round dome roof was added
over the pool, with the structural addition adjoining the original 1930’s vintage building
construction.
The dome roof over the Columbia Pool is a wood-framed structure supported by eighteen
equally spaced perimeter concrete columns and piers. The main roof is supported by six
primary glulam girders that intersect at the main roof dome peak at 60-degree plan angles with
respect to one another. Secondary glulam girders infill the space between the primary glulam
girders and form triangular areas and the central hexagon. The 2” tongue and groove roof deck
is supported by these glulam girders and glulam purlins spanning between glulam girders.
Along the perimeter, concrete columns and piers vary depending on their locations. Piers along
the east exterior side of the building are T-shaped in plan, interior columns at the west side of
the building are round columns, and piers at the transition between interior and exterior are
similar to the exterior piers, but without the buttressing leg of the T-shaped pier. Columns and
piers are supported by shallow foundations.
A 2008 report by Professional Roof Consultants outlined numerous issues with the as-built roof
envelope and provided recommendations for roofing system replacement. It is our
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understanding that this roofing replacement project has been deferred and has not yet been
completed.
PPR has retained SEFT to perform a structural condition assessment to assess the structural
safety of the dome roof structure over the Columbia Pool prior to potentially re-opening the
Columbia Pool.

SITE VISITS
SEFT conducted an initial preliminary field observation on May 19th, 2021. During this
preliminary walkthrough, SEFT identified several key areas where additional field observations
would be necessary to formulate SEFT’s professional opinion on the life-safety status of the
dome roof structure. Most of these areas were inaccessible without significant field support.
These additional field observation requirements were summarized in a memo entitled “Field
Support Needed for Second Site Visit”, dated May 21st, 2021.
PPR worked with local contractors to facilitate the field support needs outlined in the field
support memo. The field support needs were split between exterior locations (that would
require temporary removal and replacement of the roofing system) and interior exposure
locations near the peak of the dome roof. On June 15th, 2021, SEFT conducted a second site
visit, observing exterior locations requested in the field support memo with support from a boom
lift and observing the structural condition near the tension ring assembly at the base of the
dome. On July 28th, 2021, SEFT conducted a third site visit, observing interior locations
requested in the field support memo with support from interior scaffolding constructed on the
drained pool.
The following reports are included as appendices to this memo:
•
•
•
•

Site Visit Report #1, dated May 19th, 2021.
Memo entitled “Field Support Needed for Second Site Visit”, dated May 21st, 2021.
Site Visit Report #2, dated June 15th, 2021.
Site Visit Report #3, dated July 28th, 2021.

KEY OBSERVATIONS
During SEFT’s structural condition assessment effort, SEFT summarized observations in the
site visit reports. Observations include findings from comparison between the as-built
construction and the original design drawings, visual assessment of framing members and end
connections, moisture content measurement of the main roof deck at selected locations, and
visual inspection of nails extracted from roof deck. Key observations have been categorized
into (a) life-safety concerns and (b) other observed deterioration and deficiencies.
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(A) LIFE-SAFETY CONCERNS
1. Observation #02C from July 28th Site Visit Report
At the connection of Purlin P2-5 to Girder G-NW3 (at
the second interior purlin line), the purlin frames into
the girder at a skewed 60-degree plan angle. At the
east (acute plan angle) face of the face-mounted
hanger connection, all four nails have experienced
partial withdrawal from the girder.
This damaged purlin to girder connection has lost
almost half of its capacity, which has the potential
to result in partial collapse under heavy snow
loads. The connection should be repaired as soon
as possible.
2. Observation #02D from July 28th Site Visit Report
At the west (obtuse plan angle) face of the connection
discussed in Observation #02C, it appears that the
purlin side face has been notched to accommodate
installation of the acoustical ceiling. This leaves a gap
between the face mounted hanger and the side of the
purlin. Nails through the side of the hanger into the
purlin pass through this notched portion of the purlin.
This field modification to the purlin at the end
connection represents a significant concern to the
wind-uplift resistance at this main roof purlin.
3. Observation #03C from July 28th Site Visit Report
At the connection of Purlin P1-1 to Girder G-NE3 (at
the first interior purlin line at the opposite side of the
dome roof furthest away from the scaffolding), the
purlin frames into the girder at a skewed 60-degree
plan angle. At the southwest (acute plan angle) face
of the face-mounted hanger connection, two nails
appear to have experienced partial withdrawal from the
girder.
This nail withdrawal represents about a 12% to
25% loss of the purlin-to-girder connection
strength and should be repaired as soon as
possible.
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4. Observation #10C from July 28th Site Visit Report
At the west side of the blocking on top of main roof
Purlin P1-5, the main roof skylight appears to have
been modified since original construction. At this
location, it does not appear that the T-bar grid is fully
bearing on top of the blocking. It appears that there
have been nails partially embedded into the blocking.
Protruding nail heads provide the only bearing support
for the T-bar grid. These nails have begun to corrode
due to prolonged exposure to a moist, corrosive
environment.
Continued exposure and corrosion in the nail
shank could lead to nail failure due to significant
reduction of the nail cross section. Heavy snow
loads could overstress the nail shank, also leading
to nail failure. Both have the potential to result in
partial collapse of a portion of the skylight.
5. Observations #07G, #08H, and #09G from July 28th Site Visit Report
Wood blocking supports the main roof skylight and is
positioned on top of the main roof purlins and girders.
Blocking appears to be nailed to purlins and girders
with toenails at between 28” and 42” on center. At
some locations along the length of the blocking, there
are gaps (up to ½”) between the top of the purlin or
girder and the bottom of the blocking. Blocking has
significant horizontal checking along its length.
The deteriorated condition of the installed blocking
represents a significant concern to the wind-uplift
resistance for the main roof skylight.
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(B) OTHER OBSERVED DETERIORATION AND DEFICIENCIES
6. Observation #06G from June 15th Site Visit Report
Anchor bolts through the wood ledger at the SW2
concrete pier are missing.
This may represent a concern with the gravity
load-carrying-capacity of the roof in the triangular
area between the 1930’s building construction and
the dome roof.

7. Observation #06H from June 15th Site Visit Report
There is evidence of moisture infiltration and chronic
leaking causing decay of the wood roof decking in the
triangular area between the 1930’s building
construction and the dome roof.
Continued, prolonged moisture infiltration and
leaking will continue to decay wood decking in the
triangular area.

8. Observation #06B from July 28th Site Visit Report
The 4x4 post appears to have vertical checking at the
middle half of the post height. This checking is readily
visible on at least three of these posts at the exposed
face of each post.
This checking has the potential to continue to split
the wood, and further reduce the gravity-loadcarrying capacity of the post.
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SUMMARY
SEFT has completed a structural condition assessment based on limited field investigation and
has identified multiple issues with the as-built construction of the dome roof structure over the
pool. Some issues present potential life-safety hazards to building occupants, including the
following:
•
•
•
•
•

Observation #02C from July 28th Site Visit Report
Observation #02D from July 28th Site Visit Report
Observation #03C from July 28th Site Visit Report
Observation #10C from July 28th Site Visit Report
Observations #07G, #08H, and #09G from July 28th Site Visit Report

Other instances of observed deterioration and deficiencies are not currently life-safety hazards,
but they may become life-safety hazards over time if not mitigated in a timely fashion, including
the following:
•
•
•

Observation #06G from June 15th Site Visit Report
Observation #06H from June 15th Site Visit Report
Observation #06B from July 28th Site Visit Report

The scaffolding, which was erected to facilitate our site visit on July 28th, only allows SEFT to
observe a small fraction of the roof framing and their connections. Should this field investigation
be expanded, additional life-safety issues would potentially be exposed and identified.
Therefore, based on our field observations and relevant project experience, it is SEFT’s
professional opinion that the Columbia Pool should not be re-opened to the public until all lifesafety hazards (including those to be determined from an expanded field condition investigation
as outlined in recommended next step #1 below) are identified and repaired.

NEXT STEPS
If PPR desires to continue to use the Columbia Pool as an important community asset, SEFT
recommends that PPR should consider the following recommended next steps. The timeline for
re-opening the Columbia Pool to the public should be contingent upon the completion of
recommended next step #1.
1. In the near term, PPR should expand this field condition investigation to assess other
roof framing and associated connections. This will require additional scaffolding access
or other cost-effective means of providing access to the underside of the entire dome
roof structure (e.g., ladders, scissor lifts, mobile work platforms). This will also require
removal of acoustical ceilings throughout the dome roof structure in parallel with the
additional scaffolding access (or other cost-effective means) to observe the structure
concealed by the acoustical ceilings. Once all the life-safety issues are identified, PPR
may proceed directly into development and implementation of an emergency structural
repair program to address all observed life-safety concerns.
2. In the short term, PPR should retain a consultant team consisting of an architect, a
mechanical engineer, a structural engineer, a contractor, and a cost estimator to
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complete a comprehensive feasibility study to identify root causes of the chronic
moisture condensation and infiltration issues and develop remediation concepts to
address these issues. As a part of this study, we also recommend that (a) remediation
concepts be developed to address additional structural deficiencies and deterioration
instances beyond those addressed in the emergency structural repair program and (b) a
structural condition assessment of the back side of the tension ring assembly at concrete
piers and columns be performed to confirm adequacy of the tension ring assembly.
3. The expected seismic hazard at the site has significantly increased since the building
was originally designed and constructed in 1973. PPR should conduct a seismic
evaluation of the building using ASCE 41-17, Seismic Evaluation and Retrofit of Existing
Buildings, to understand the potential seismic safety risk associated with this building.

We appreciate the opportunity to provide structural engineering services to Portland Parks and
Recreation. If there are any questions or concerns, please contact us at
kentyu@seftconsulting.com.

SEFT Consulting Group

Kent Yu

Digitally signed by Kent Yu
Date: 2021.08.13
18:35:31-07'00'
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Kent Yu, PhD, PE, SE
Principal

Darren Beyer, PE, SE
Project Engineer
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Site Visit Report
BY:

Darren Beyer and Kent Yu

PROJECT #:

B21014.00

DATE:

May 19th, 2021

PROJECT:

Columbia Pool Building Structural Condition
Assessment

TIME:

8:00AM to 10:00AM

PURPOSE:

WITH:

Robin Laughlin, Don Joughin, Faiz
Al Dulami, Nancy Roth / Portland
Parks and Recreation

Preliminary Site Walkthrough to Observe
As-Built Conditions

SUBJECT:

Site Visit Report from Preliminary Walkthrough

This report is a summary of a SEFT walkthrough of the Columbia Pool Building at Columbia
Park in North Portland. The objective of this walkthrough was to conduct preliminary
observation of accessible interior areas that have experienced moisture infiltration through the
roofing envelope and to identify what support resources would be necessary to conduct a
second and more detailed observation of a representative section of the structure.
Note that our observation was limited to the 1974 construction of the pool dome roof and the
triangular valleys between the dome roof and the original 1930’s pool house construction. Refer
to the figure below for an indication of building areas. Observation during the site visit included
the following:
1. Observed the dome roof and the triangular areas between the dome and the 1930’s pool
house construction.
2. Observed the glulam roof girder to concrete column connection inside the dome at the
southwest side, near the roof drain in the triangular area.
3. Observed the underside of the dome roof construction.
4. Observed the top of the wall along the dome roof.
5. Observed the exterior of the pool enclosure.
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1.

Description

Observed the dome roof and the triangular areas between the dome
and the 1930’s pool house construction.

01C

01B

01A. It is SEFT’s understanding
that leaking is typically observed
under the northwest and
southwest triangular areas.
These areas are the valley of the
1930’s roof and the 1970’s dome
roof.
01B. Adjacent trees spill debris
onto the roof, which eventually
contributes to blocking roof
drains in the northwest and
southwest triangular areas.
01C. It is SEFT’s understanding
that the roofing over the dome
roof has consistently
experienced failures that require
repairs. Anecdotally, it is
estimated that there are in
excess of 100 EPDM repairs on
the dome roof membrane.
01D. One of the radial seams in
the dome roof membrane
appears to have failed
throughout the radius of the
dome roof. Damage is
concentrated along the length
from the dome peak to the dome
eave.

01D

01E. It is SEFT’s understanding
that leaking is also occurring
through the dome center
skylight. Per Don Joughin,
leaking occurs and drips directly
down and runs under the roofing
system from dome peak to the
dome eave, especially when it
rains.

01F

01F. Mechanical ducts on the
roof span north-south along the
west side of the dome. These
ducts are supported by steel
angle posts and typically bear on
top of the roofing membrane.
01G. One of the mechanical duct
support posts appears to be
bearing directly on the roof
structure, as there is evidence
that the roofing membrane has
been peeled back to
accommodate the duct support
post.

01G
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2.

Observed the glulam roof girder to concrete column connection
inside the dome at the southwest side, near the roof drain in the
triangular area.

Description
02A. Girders frame into the wall
along the dome circumference at
every 20 degrees along the
circumference, for a total of (18)
support locations. The location in
question is 40 degrees clockwise
from the southern edge of the
building dome, where the support
concrete is a buttress section without
the protruding web. Two girders
frame into the top of the concrete
buttress.
02B. The 2x roof deck appears to
have discoloration at the underside
of the dome roof and discoloration
and checking at the underside of the
roof at the triangular area between
the dome and the 1930’s pool house.

02A

02C. The glulam girder that extends
to the northeast from the concrete
column support appears to have
horizontal checking near the end of
the glulam girder.
02D. The steel support bracket
assembly has some evidence of
surface corrosion, but in general still
appears to have some of the original
galvanized coating on the steel under
the white coat of paint on the steel.

02C

02B

02E

02E. The ring steel along the dome
circumference is comprised of
horizontal steel plates. Along the
circumference, the ring steel
switches from being two plates and
three plates. The plates sandwich
one another and are spliced at
glulam girder support locations. The
splice detailing is unknown from field
observation.
Action Required: The city will
provide SEFT with structural
drawings showing the dome
tension tie assembly and its
connection details at concrete
columns or piers.

02D

02F

02F. The tension tie ring steel is
positioned under the glulam support
brackets, on top of the concrete
walls. It appears that the plates are
not anchored to the bearing supports
at the top of the walls, and instead
can slide on the bearing supports.
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3.

Description

Observed the underside of the dome roof construction.

03A. The dome roof construction
consists of glulam girders and
wood purlins supporting a 2”
wood deck. The dome peak
steps with a skylight.

03B

03C
03D

03B. Glulam girders intersect at
60-degree angles with steel
brackets. Observation of the
brackets was not possible from
the ground.
03C. Acoustical ceiling tiles
conceal the wood purlins and
wood deck. Some of the
acoustical tiles, in particular
those in the first ring outboard of
the dome roof skylight, have
evidence of prior leaking.
Observation of the structure
above the acoustical tiles was
not possible from the ground.
03D. The structure around the
skylight is wood-framed, with
wood beams and steel support
brackets. The condition of the
wood structure appears to
suggest that moisture has
accumulated inside the skylight
over time. Observation of the
skylight structure was not
possible from the ground.
Action Required: The city will
arrange a lift for SEFT to
observe the structural
condition of glulams and their
connections near top of the
dome as well as those with
extensive water marks. SEFT
will develop a field
investigation plan for the City
to review.
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4.

Description

Observed the top of the wall along the dome roof.

04A. Along the circumference of
the structure, concrete buttress
walls extend to an elevation of
11’-7 ½”. Between concrete
buttresses are concrete beams
that support dome tension tie
assemblies.
04B. At the west end of the
structure, buttresses are
replaced with round concrete
columns, with concrete beams
between columns.
04C. At isolated locations, there
is evidence of moisture runoff
along the vertical surface of the
concrete beam or wall.

04B

04C
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Description

Observed the exterior of the pool enclosure.

05A

05A. The exterior building façade
is comprised of brick veneer over
the concrete buttress walls and
masonry block walls between the
buttresses.
05B. Along the south side of the
building, observed large vertical
cracks in the brick veneer
roughly aligned with the
transition between the masonry
block wall and the concrete
buttress wall. Cracks at the east
side of the building were not as
prevalent, but still present.
05C. Observed damage at
multiple locations to the exterior
fascia board at the top of the wall
under the dome roof perimeter.

05B

05B
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Memorandum
TO:

FROM:

CC:
SUBJECT:

Robin Laughlin / Portland
Parks and Recreation
Darren Beyer and Kent Yu /
SEFT Consulting Group

PROJECT #:

B21014.00

PROJECT:

Columbia Pool Building Structural
Condition Assessment

DATE:

May 21st, 2021

Field Support Needed for Second Site Visit

Robin,
Thank you for supporting our site visit to the Columbia Pool Building on Wednesday, May 19th,
2021. As a follow-up to that site visit, we have prepared our short list of field observations that
will be necessary as part of a second, more detailed, site visit. The biggest challenge for this
second site visit will be, as discussed on site, in establishing access to the locations on the roof
and above the ceiling. To facilitate our coordination with you and your team, we have
developed two figures to identify locations we would like to observe during the second site visit.
Figure 1 outlines the observations that will be necessary from inside the dome roof enclosure.
Figure 2 outlines the observations that will be necessary from on top of the dome roof. As
discussed on site, we are flexible to the scheduling for this second site visit. If it is easier
logistically for PPR to provide access to all the Figure 1 locations on one day, and all the
Figure 2 locations on a second day (or vice versa), we can do this second site visit in two
separate days.
Please let us know if there are any questions about these requested site observation locations.
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NORTH

NOTES:
1. THIS PLAN INDICATES ALL OBSERVATIONS REQUESTED
FOR THE SECOND SITE VISIT THAT WILL BE DONE FROM
INSIDE THE DOME ROOF.
2. PPR TO ARRANGE FOR ALL MEANS AND METHODS
NECESSARY FOR SAFE ACCESS TO THESE LOCATIONS.
3. PPR TO PROVIDE A TALLER LADDER NECESSARY FOR
SAFE ACCESS TO SEE THE TOP OF THE WALL ALL AROUND
THE DOME ROOF PERIMETER. LADDER ON SITE DURING
5/19/2021 SITE VISIT WAS A 10-FOOT LADDER.

2
3

KEYNOTES:
1
5

1

LOCATION OF CEILING TILE THAT WAS MISSING
DURING 5/19/2021 SITE VISIT, FOR REFERENCE.

2

LOCATION OF CEILING TILE THAT WAS NOT PLACED
INSIDE THE CEILING SUPPORT STRUCTURE DURING
5/19/2021 SITE VISIT, FOR REFERENCE.

3

LOCATION OF REQUESTED OBSERVATION TO SEE
THE GLULAM TO GLULAM CONNECTION. REMOVE
ADJACENT CEILING TILES TO EXPOSE TOP OF
CONNECTION AT UNDERSIDE OF DECK.

4

LOCATION OF REQUESTED OBSERVATION TO SEE
THE OUTER SKYLIGHT SUPPORT GLULAM TO
GLULAM CONNECTION. REMOVE ADJACENT CEILING
TILES TO EXPOSE TOP OF CONNECTION AT
UNDERSIDE OF DECK.

5

LOCATION OF REQUESTED OBSERVATION TO SEE
THE INNER SKYLIGHT SUPPORT GLULAM TO GLULAM
CONNECTION.

6

LOCATION OF REQUESTED OBSERVATION TO SEE
THE PURLINS AND THE WOOD DECK ABOVE THE
CEILING. REMOVE ADJACENT CEILING TILES TO
EXPOSE TOP OF PURLIN CONNECTION AT
UNDERSIDE OF DECK.

6

3

3
4

6

FIGURE 1 - SUSPENDED CEILING PLAN
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NORTH

NOTES:
1. THIS PLAN INDICATES ALL OBSERVATIONS
REQUESTED FOR THE SECOND SITE VISIT
THAT WILL BE DONE FROM ABOVE THE DOME
ROOF.

TYP.
4

1

1

KEYNOTES:
1

REMOVE A 2-FOOT BY 3-FOOT
(MINIMUM) AREA OF ROOFING
MEMBRANE, CENTERD OVER THE
MEMBRANE SEAM AND CENTERED
OVER THE WOOD PURLIN BELOW, TO
EXPOSE THE WODO DECK AND A
MINIMUM OF (2) NAILS.

2

REMOVE A 2-FOOT BY 2-FOOT SQUARE
AREA OF ROOFING MEMBRANE,
ANYWHERE ALONG THE DOME ROOF,
CENTERED OVER AN EXISTING
ROOFING REPAIR TO EXPOSE THE
WOOD DECK.

3

REMOVE A 2-FOOT BY 3-FOOT
(MINIMUM) AREA OF ROOFING
MEMBRANE, CENTERED OVER THE
GLULAM GIRDER AND CENTERED OVER
THE WOOD PURLIN BELOW, TO
EXPOSE THE WOOD DECK AND A
MINIMUM OF (4) NAILS.

4

EXISTING GLULAM GIRDERS AND
WOOD PURLINS BELOW SHOWN FOR
REFERENCE ONLY.

3'-0"
MIN.

6'-6"
+/-

2. PPR TO ARRANGE FOR ALL MEANS AND
METHODS NECESSARY FOR SAFE ACCESS
TO THESE LOCATIONS.

5'MA 0"
X.

6'-0"
+/-

7'-6"
MAX.

3

2
2

3'-0"
MIN.

9'-6"
+/-

5'MA 0"
X.

3

FIGURE 2 - ROOF PLAN
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Site Visit Report
BY:

Michelle Xue and Kent Yu

PROJECT #:

B21014.00

DATE:

June 15th, 2021

PROJECT:

Columbia Pool Building Structural Condition
Assessment

TIME:

8:30AM to 4:30PM

PURPOSE:

WITH:

Portland Parks & Recreation Staff

SUBJECT:

Site Visit Report from Field Observation of Roof Deck and Tension Ring Connections

Site Observation of As-Built Conditions at
Roof Deck and Tension Ring Connections at
Concrete Columns and Piers

This report is a summary of SEFT’s second site visit of the Columbia Pool Building (i.e., domed
portion of the structure) at Columbia Park in North Portland. The objectives of this site visit
were to confirm the final locations of exterior roof deck exposure, observe the structural
condition of the wood deck and nails at selected locations, and perform visual observation of the
steel plates as part of the tension ring assembly along the base of the dome and the
connections at concrete columns and piers.
Observations during the site visit included the following:
1.
2.
3.
4.
5.
6.

Observed the West roof deck exposure location.
Observed the South Lower roof deck exposure location.
Observed the South Upper roof deck exposure location.
Observed the Southwest Lower roof deck exposure location.
Observed the Southwest Upper roof deck exposure location.
Observed the as-built condition of the tension ring assembly at concrete columns and
piers.

In the field support memo dated May 21st, 2021, SEFT suggested six locations of exterior dome
roof exposure. While on site, SEFT updated the final locations based on the as-built conditions
as well as limitations of the boom lift. The final five locations for exterior roof deck exposure are
shown in Figure 1.
While on site, the roofing membrane and rigid insulation were removed by PPR’s contractor. As
roof deck was exposed, SEFT measured moisture content of the wood deck, and observed two
nails that were extracted from the wood deck at each exposure location. After observation was
complete, the extracted nails were replaced with 6-inch-long lag screws.
Without access to as-built drawings for the tension ring assembly or its connection details,
observation was limited to what was visible from the top of a ladder. SEFT used a wire brush to
gently remove any loose paint and rust on steel surfaces. No destructive measures were taken
to facilitate observation. The back side of the steel connection at the eighteen concrete piers or
columns was not visible. The tension ring connections observed are identified by the concrete
column or pier number as indicated in Figure 2.
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Figure 1 Exterior Roof Exposure Locations

Figure 2 Concrete Column and Pier Naming Convention
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1.

Description
01A. The 2-inch T&G decking
appears to remain in good structural
condition. There is some evidence of
moisture accumulation observed on
the wood deck.

Observed the West roof deck exposure location.

01B. In general, the nails appear to
have some of the original galvanized
coating. Extracted nails show some
minor corrosion along the shanks.
01C. The moisture levels at the wood
deck were measured at three
randomly selected locations using a
moisture meter. The results for the
West roof deck exposure location
are: 25.3%, 14.3%, 11.3%, with an
average of 17.0%.

01A
01B

01B

01C
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2.

Observed the South Lower roof deck exposure location.

Description
02A. The 2-inch T&G decking
appears to remain in good structural
condition.
02B. In general, the nails appear to
have some of the original galvanized
coating. Extracted nails show some
minor corrosion along the shanks.
02C. The moisture level at the wood
deck was measured at one randomly
selected location using a moisture
meter. The result for the South
Lower roof deck exposure location is
8.7%.

02A
02B

02C
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3.

Observed the South Upper roof deck exposure location.

Description
03A. The 2-inch T&G decking
appears to remain in good structural
condition.
03B. In general, the nails appear to
have some of the original galvanized
coating. Extracted nails show some
minor corrosion along the shanks.
03C. The moisture level at the wood
deck was measured at three
randomly selected locations using a
moisture meter. The results for
South Upper roof deck exposure
location are: 9.3%, 9.8%, 12.2%, with
an average of 10.4%.

03A
03B

03C
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4.

Observed the Southwest Lower roof deck exposure location.

Description
04A. The 2-inch T&G decking
appears to remain in good structural
condition.
04B. In general, the nails appear to
have some of the original galvanized
coating. Extracted nails show some
minor corrosion along the shanks.
04C. The moisture levels of wood
deck were measured at four
randomly selected locations using a
moisture meter. The results for
Southwest Lower roof deck exposure
location are: 13.0%, 14.0%, 12.3%,
16.1%, with an average of 13.9%.
When SEFT measured the moisture
level at this location, it was raining.

04A
04B

04C
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5.

Observed the Southwest Upper roof deck exposure location.

Description
05A. The 2-inch T&G decking
appears to remain good structural
condition.
05B. In general, the nails appear to
have some of the original galvanized
coating. Extracted nails show some
minor corrosion along the shanks.
05C. The moisture levels of wood
deck were measured at four
randomly selected locations using a
moisture meter. The results for
Southwest Upper roof deck exposure
location are: 13.2%, 17.2%, 13.3%,
13.1%, with an average of 14.2%.

05A

05B

05C
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6.

Observed the as-built condition of the tension ring assembly at
concrete columns and piers.

Description
06A. The ring steel along the
circumference of the dome does not
appear to have any corrosion or
other deterioration that affect the
structural performance of the ring
steel.
06B. The steel brackets supporting
the glulam girders and the tension
ring assembly has experienced some
surface corrosion. In general, the
steel still maintains some of the
original galvanization coating on the
steel under a coat of white paint.
This was observed at concrete piers
SE1, S, and SW2.

06A

06C. The glulam girder has some
evidence of decaying, observed near
the girder end at the bottom corner of
the girder cross-section or at the end
face of the girder. This decay does
not appear to have any significant
impact on the structural performance
of the girder. This was observed at
concrete piers NE1, E2, SE3, SE2,
SE1, SW2, NW2, and NW3.

06B

06C

06C
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6.

Observed the as-built condition of the tension ring assembly at
concrete columns and piers (CONTINUED).

Description
06D. The glulam girder appears to
have some horizontal checking near
the end of the girder. This checking
does not appear to be significant
enough to impact the structural
performance of the girder and the
end connection. This was observed
at concrete piers SE3, SW2, and
SW3.
06E. There is evidence of
discoloration on the surface of the
glulam girder from moisture
infiltration and/or condensation. This
was observed at concrete pier SE1.

06D

06F. There is evidence of moisture
infiltration and consistent water
staining on the surface of the
concrete pier and the side face of the
concrete beam. This suggests a
chronic leaking problem. This was
observed at concrete pier SW2.
06G. Anchor bolts through the wood
ledger at the SW2 concrete pier are
missing. This may represent a
concern with the gravity loadcarrying-capacity of the roof in the
triangular area between the 1930’s
building construction and the
dome roof.
06H. There is evidence of moisture
infiltration and chronic leaking
causing decay of the wood roof
decking in the triangular area
between the 1930’s building
construction and the dome roof.
Continued, prolonged moisture
infiltration and leaking will
continue to decay wood decking in
the triangular area.

06E
06H

06G

06F
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B21014.00

DATE:

July 28th, 2021

PROJECT:

Columbia Pool Building Structural Condition
Assessment

TIME:

2:00PM to 5:00PM

PURPOSE:

WITH:

Robin Laughlin

SUBJECT:

Site Visit Report from Field Observation of Domed Roof Structure Accessed via Scaffolding

Site Observation of As-Built Conditions at
Underside of Domed Roof Near Skylight

This report is a summary of SEFT’s third site visit of the Columbia Pool Building (i.e., domed
portion of the structure) at Columbia Park in North Portland. The objective of this site visit was
to conduct field observation of the underside of the domed roof structure, near the central
skylight over the pool. Access to the underside of the roof structure was facilitated by Portland
Parks and Recreation after the pool was drained and a scaffolding structure was constructed on
the drained pool.
Our structural observation during this site visit was limited to areas easily observed from the top
of the scaffolding. No ceiling tiles were removed while on site to expose concealed structural
framing. Observations during the site visit included the following:
1. Observed the location of the scaffolding construction.
2. Observed the main roof purlins at the second interior purlin line.
3. Observed the main roof purlins at the first interior purlin line.
4. Observed the main roof girders and the main roof girder joint at the dome peak.
5. Observed the cupola roof edge beams and girders.
6. Observed the cupola roof support posts.
7. Observed the main roof purlin blocking along the second interior purlin line.
8. Observed the main roof purlin blocking along the first interior purlin line.
9. Observed the main roof girder blocking between the first and second interior purlin line.
10. Observed the main roof skylight support system between the first and second interior
purlin line.
Figure 1 illustrates a partial plan of the main roof framing near the dome peak, with a naming
convention for all main roof framing members, and a schematic representation of the scaffolding
footprint relative to the roof. Figure 2 illustrates a partial plan of the cupola roof framing at the
dome peak, with a naming convention for all cupola roof framing members.
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Figure 1 – Main Roof Framing Partial Plan

Figure 2 – Cupola Roof Framing Plan
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1.

Description
01A. The scaffolding is comprised of
two intermediate platform landings
and a top scaffolding platform level
that is about 7’ below the main roof
dome peak.

Observed the location of the scaffolding construction.

01A

01B. Scaffolding access is provided
via a walking platform to the north of
the scaffolding.
01C. The scaffolding has been
constructed on the drained pool. The
scaffolding contractor appears to
have taken measures to protect the
pool lining.
01D. The scaffolding is centered
under the west side of the main roof
dome skylight.

01B

01E. During our site visit on May 19th,
2021, we noticed moisture infiltration
and condensation appeared to be
more severe on the west side. It was
our original intention to conduct
visual observation of the western half
of the roof structure. At that time,
PPR was considering bringing a
boom lift from the eastern entrance
as the main option for roof access.
Based on this consideration, SEFT
developed the Field Support Memo,
dated May 21st, 2021, and requested
access to the underside of the main
roof dome roof at the east side of the
skylight. In July, PPR determined the
only feasible option to provide roof
access was through use of
scaffolding. Because of this new
development, SEFT then updated
the observation plan, switching the
observation areas to the west side of
the skylight, as originally intended.

01C
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01F. The positioning of the
scaffolding provided access to
multiple locations requested on
Figure 1 of the Field Support Memo.
This included Keynote 3 at the dome
peak, Keynote 4, and Keynote 5.
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2.

Observed the main roof purlins at the second interior purlin line.

02B

Description
02A. The second interior purlin line is
defined as the second hexagon of
purlins from the center of the dome.
See Figure 1. This purlin line aligns
with the outside edge of the main
roof skylight.
02B. Purlins show some
discoloration, which appears to be
the result of moisture condensation
from the main roof skylight above.
Discoloration appears to stain the
inside face and bottom surface of the
glulam purlin. This discoloration
does not appear to have deteriorated
the purlin or affected its structural
strength.
02C. At the connection of Purlin P2-5
to Girder G-NW3 (at the second
interior purlin line), the purlin frames
into the girder at a skewed 60-degree
plan angle. At the east (acute plan
angle) face of the face-mounted
hanger connection, all four nails have
experienced partial withdrawal from
the girder. This damaged purlin to
girder connection has lost almost
half of its capacity, which has the
potential to result in partial
collapse under heavy snow loads.
The connection should be repaired
as soon as possible.

02C

02C

02D
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02D. At the west (obtuse plan angle)
face of the connection discussed in
Observation #02C, it appears that
the purlin side face has been
notched to accommodate installation
of the acoustical ceiling. This leaves
a gap between the face mounted
hanger and the side of the purlin.
Nails through the side of the hanger
into the purlin pass through this
notched portion of the purlin. This
field modification to the purlin at
the end connection represents a
significant concern to the winduplift resistance at this main roof
purlin.
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3.

Observed the main roof purlins at the first interior purlin line.

Description
03A. The first interior purlin line is
defined as the first hexagon of
purlins from the center of the dome.
See Figure 1. This purlin line aligns
with the step from the main roof to
the cupola roof.
03B. Purlins show some
discoloration, which appears to be
the result of moisture condensation
at the underside of the cupola roof
skylight and along the metal panels.
Discoloration appears to stain the
inside face and bottom surface of the
glulam purlin. This discoloration
does not appear to have deteriorated
the purlin or affected its structural
strength.

03B
03C

03D

03C. At the connection of Purlin P1-1
to Girder G-NE3 (at the first interior
purlin line at the opposite side of the
dome roof furthest away from the
scaffolding), the purlin frames into
the girder at a skewed 60-degree
plan angle. At the southwest (acute
plan angle) face of the face-mounted
hanger connection, two nails appear
to have experienced partial
withdrawal from the girder. This nail
withdrawal represents about a
12% to 25% loss of the purlin-togirder connection strength and
should be repaired as soon as
possible.
03D. Also, at the southwest (acute
plan angle) face of the connection,
the face mounted hanger has holes
in the vertical leg of the purlin
support bracket. No nails are
installed through these nail holes.
Since the connection detail is not
provided in the original drawings,
SEFT reviewed other accessible
locations for the purlin to girder
connections, and it appears that nails
into the purlin are typically provided
at the obtuse side of the purlin to
girder connection. SEFT
recommends that the as-built purlin
to girder connection, with nails only
at the obtuse side of the hanger into
the purlin, be evaluated in a future
phase.
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4.

Observed the main roof girders and the main roof girder joint at the
dome peak.

04B

Description
04A. The main dome roof girders
that meet at the main dome roof
peak are identified in Figure 1.
These six girders meet at the peak at
60-degree plan angles with respect
to one another.
04B. Inside the first purlin line at the
main roof dome, there are isolated
instances of discoloration on the side
and bottom face of the glulam girder,
a result of moisture condensation
from the cupola roof skylight above.
This discoloration does not appear to
have deteriorated the purlin or
affected its structural strength.
04C. The main roof girder joint is
comprised of a series of steel plates
welded together, with girder hangers
for the end of each girder. Each
girder connection has top and bottom
horizontal plates with (2) thru bolts at
top and bottom. Field observation
shows no evidence of any corrosion
or any other damage that would
affect the structural performance of
this jointed connection.

04C
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5.

Description
05A. The cupola roof edge beams
and girders are identified in Figure 2.
These six girders meet at the dome
peak at 60-degree plan angles with
respect to one another.

Observed the cupola roof edge beams and girders.

05B. Girders show some evidence of
discoloration, which appears to be
the result of moisture condensation
from the cupola roof skylight above.
05C. Edge beams show evidence of
discoloration, which appears to be
the result of moisture condensation
from the underside of the cupola roof
skylight above. This condensation
extends down to the main roof
structure below, past the metal
panels between the main roof and
the high roof.

05B

05D. The dome roof girder joint
appears to match Detail L on Sheet
10 of the original drawings. Field
observation shows no evidence of
any corrosion or any other damage
that would affect the structural
performance of this jointed
connection.

05C

05D
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6.

Description
06A. The cupola roof support posts
are identified in Figure 2. These six
perimeter posts, P-1, P-2, P-3, P-4,
P-5, and P-6 are 4x4 wood posts,
and are supported by main roof
girders G-N, G-NE3, G-SE3, G-S, GSW3, and G-NW3, respectively.

Observed the cupola roof support posts.

06D

06B. The 4x4 post appears to have
vertical checking at the middle half of
the post height. This checking is
readily visible on at least three of
these posts at the exposed face of
each post. This checking has the
potential to continue to split the
wood, and further reduce the
gravity-load-carrying capacity of
the post.
06C. The 4x4 post is anchored to the
girder below with a steel plate
assembly that appears to be
consistent with Detail N on Sheet 10
of the original drawings.
Discoloration on the surface of the
steel base plate does not appear to
be associated with any corrosion or
any other cause that may reduce the
capacity of the base connection.

06B
06C
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06D. Condensation appears to be
more pronounced at the metal panels
between the cupola roof and the
main roof than at the metal louvers
between the cupola roof and the
main roof.
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7.

Observed the main roof purlin blocking along the second interior
purlin line.

07B

Description
07A. Along the second interior purlin
line, there is shaped blocking
between the main roof skylight and
the purlin.
07B. Purlin blocking appears to
match Detail Q on Sheet 10 of the
original drawings. The connection
detail between the blocking and the
purlin is not provided in the original
drawings.
07C. Blocking shows discoloration,
which appears to be the result of
moisture condensation from the main
roof skylight panels above. The
white paint on the blocking has either
flaked off prior to this site visit or has
been locally scraped off to observe
the condition of the wood. This
discoloration does not appear to be
deteriorating the structural capacity
of the blocking.

07D

07D. It appears that the blocking is
toe nailed to the purlin. The toenail
spacing varies from 28” on center to
42” on center.
07E. At some locations along the
length of each piece of shaped
blocking, there is a significant gap
(up to ½”) between the top of the
purlin and the bottom of the shaped
blocking.
07F. The blocking appears to have
horizontal checking. In some
locations, blocking is continuous from
end to end. In other locations, there
are multiple horizontal checks in a
single block.

07C

07G. The preceding three
observations (infrequent toe nailing,
gaps between the blocking and the
purlin, and significant checking in the
blocking) combine to present
significant deterioration in the
blocking. The deteriorated
condition of the installed blocking
represents a significant concern to
the wind-uplift resistance for the
main roof skylight.

07F

07E

Page 39 of 42

SEFT Consulting Group
4800 SW Griffith Drive, Suite 100
Beaverton, OR 97005
Photos

8.

Observed the main roof purlin blocking along the first interior purlin
line.

08B

Description
08A. Along the first interior purlin
line, there is blocking between the
main roof skylight and the purlin at
the outside face of the purlin. This
blocking is nominally 4x6. There
also is blocking between the louver
(or metal panel) and the purlin at the
inside face of the purlin. This is a
shaped 4x block on top of the purlin,
with a 4x8 block above that supports
the louvers (or metal panels).
08B. Purlin blocking appears to
match Detail R on Sheet 10 of the
original drawings. The connection
details, between the blocking and the
purlin and between abutting blocking
segments, are not provided in the
original drawings.
08C. Blocking shows discoloration,
primarily on the blocking segments
below the metal panels, which
appears to be the result of moisture
condensation from the underside of
the cupola roof skylight panels
above. There are also some isolated
locations of corrosion staining on
blocking under the main roof skylight
at irregular skylight support
conditions (see Observation #10C).

08C

08G

08E

08D. It appears that the blocking is
toe nailed to the purlin. The toenail
spacing varies from 28” on center to
42” on center.
08E. At some locations along the
length of each piece of blocking,
there is a gap between the top of the
purlin and the bottom of the blocking
under the main roof skylight.
08F. The 4x8 block and the shaped
blocking under the louvers and the
metal panels appears to have
horizontal checking. In some
locations, there are multiple parallel
horizontal checks.

08F

08C

08F

08C
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08G. The 4x6 block under the main
roof skylight appears to have
horizontal checking. Horizontal
checks appear to extend the full
length of each block.
08H. The preceding three
observations (infrequent toe nailing,
gaps between the blocking and the
purlin, and significant checking in the
blocking) combine to present
significant deterioration in the
blocking. The deteriorated
condition of the installed blocking
represents a significant concern to
the wind-uplift resistance for the
main roof skylight.

SEFT Consulting Group
4800 SW Griffith Drive, Suite 100
Beaverton, OR 97005
Photos

9.

Observed the main roof girder blocking between the first and second
interior purlin line.

09B

Description
09A. Along the girder between the
first purlin line and the second purlin
line, there is blocking on top of the
girder, below the main roof skylight.
09B. Girder blocking appears to
match Detail R on Sheet 10 of the
original drawings. The connection
detail between the blocking and the
girder is not provided in the original
drawings.
09C. Blocking shows some
discoloration, which appears to be
the result of moisture condensation
from the main roof skylight panels
above.
09D. It appears that the blocking is
toe nailed to the girder. The toenail
spacing varies from 28” on center to
42” on center.

09C

09E. At some locations along the
length of each piece of blocking,
there is a gap between the top of the
girder and the bottom of the blocking.
09F. The blocking appears to have
horizontal checking in the block
under the main roof skylight. In
some locations, there are multiple
horizontal checks along the length of
the block.
09G. The preceding three
observations (infrequent toe nailing,
gaps between the blocking and the
purlin, and significant checking in the
blocking) combine to present
significant deterioration in the
blocking. The deteriorated
condition of the installed blocking
represents a significant concern to
the wind-uplift resistance for the
main roof skylight.

09F

09F
09E
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10. Observed the main roof skylight support system between the first and
second interior purlin line.

10B

10C

Description
10A. The skylight system at the main
roof is a shoji grid skylight system per
Sheet 4 of the original drawings.
This skylight system is an insulated,
translucent skylight assembly,
comprised of a structural aluminum
grid sandwiched by fiberglass
laminated to the grid, per the 2008
Columbia Pool Building Roof
Evaluation report by Professional
Roof Consultants.
10B. The skylight T-bar grid structure
is supported by wood blocking on top
of main roof glulam purlins and
girders.
10C. At the west side of the blocking
on top of main roof Purlin P1-5, the
main roof skylight appears to have
been modified since original
construction. At this location, it does
not appear that the T-bar grid is fully
bearing on top of the blocking. It
appears that there have been nails
partially embedded into the blocking.
Protruding nail heads provide the
only bearing support for the T-bar
grid. These nails have begun to
corrode due to prolonged exposure
to a moist, corrosive environment.
Continued exposure and corrosion
in the nail shank could lead to nail
failure due to significant reduction
of the nail cross section. Heavy
snow loads could overstress the
nail shank, also leading to nail
failure. Both have the potential to
result in partial collapse of a
portion of the skylight.

10C

10C
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