Municipality of East Ferris

Information Report to Council

Report No.: CAQO-2020-01 Date: January 14, 2020
Originator:  Jason H. Trottier, CAO/Treasurer

Subject: Structural Engineering Report — Arena Roof

RECOMMENDATION

No recommendation at this time — for information purposes only.

BACKGROUND

On August 14, 2019 Bry-Co Engineering Ltd. completed a cursory visual review of the roof
structure of the main arena section at the East Ferris Community Centre. Atftached to this report
is the Arena Roof Structural Assessment Report provided by the consultant on December 121,
2019. The report notes repairs that should be completed within the next year to prolong the life

of the structure, but the consultant is recommending replacement of the roof structure.

Since receiving the report, staff have contacted a contractor to inquire as to the cost of replacing
the roof structure. A quote has not yet been received. This information will be made available
to Council at a later date for a decision. For the recommended repairs noted in the report, staff
will be including them in the 2020 capital budget. At this time, the cost of the repairs is

unknown,

Structural assessments of the roof structure were completed in 2011 and 2016,

FINANCIAL IMPLICATIONS

Information not available at this time.




CONCLUSION

Not applicable.

Respectfully submitted,

Jason H. Trottier, BBA, CPA, CMA
CAO/Treasurer
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INTRODUCTION Q
The Township of East Ferris has retained BRY-CO Engineering Limited BRY ca wcog lete a
cursory visual review of the existing roof structure of the main Arena se Arﬁ“n T at-the E:ls‘f“i‘ @n is
Community Centre, located at 1267 Village Road, in Astorville, ON. <

The main Ice Rink section of the East Ferris Community Ce re-was reviewad Oir Au>st 14, 2019

st o

by William J. Bryant, P.Eng. with the assistance of Patrick R 1/ fort, EIT. r sent during parts of
our investigation was Tom Slack, Arena/Recreation Fore for the Towjup of East Ferrls.

The building is comprised of five sections: e
o Arena (ice surface area, spectator stands east end utmty Tfooms, offices, and dressing

rooms); \
o Woest End Lobby;
o Dressing Rooms and Community Hall; N \“
¢ Curling Rink and Club Space; (

o Leased Area, which currently houses the.Post folce e ar d a Hair Salon,

' .tj/en b@mis firm, most recently in 2016, 2011 and
2004, As part of our 2016 report, we recomme eQLhat/t e main Arena roof structure be reviewed
again in 2019 and the remaining sect!o’ﬁ"'é:bf\thé“buitd“i’ng in 2021, following the completion of the
repairs outlined in the 2018 report. \\:/

This review was limited to the Arena roo;»s\rux.gjre over the ice surface and spectator stands only,
The purpose of this mvestlgat/ ffwas towl\uaiy review the existing truss members (top and bottom
chords plus the web members)| roof puxihsh(ibur locations), decking underside (four locations), and
support timber posts for sna "\\\f ﬂqw andfor continued deterioration, and recommend repairs for

any observed deﬂmencxés“\

DISCUSSION AND KK z A}lfﬁ“'s

The arena sty cmré/ €0 ﬁis of two types of construction, one housing the ice surface plus

spectator starQ:d the other the south and east side utility rooms, offices, and dressing rooms,
. /

BRY-CO ENGINEERING LTD,




<Page 3 of §> T
Project No: 19-104 b

The ice surface structure consists of eleven bowstiing frusses suppoited by ti er and[or\ tael >
posts at each end. The exterior walls consist of infill masonry. The roof structy j {&er the\i
is timber purlins spanning between the top chords of the bowstiing trusses. Th Qp side pf these
purlins are covered with roof sheathing and a Foofing memibrane, The undcrsach:»of the. nﬁl:qg is
covered with a reflective insulation membrane. > \/

st

Trusses
In general, the visual investigation revealed several areas@ncem with the bowstring trusses.

The top and bottom chords are comprised of multi-ply glue !awa!ed gmiﬁ sections, laminated
along their weak axis’. Delimitation of the plies was observed, at several locations, meaning the
plies are separating from each other. As aresuit, gi\a‘e\p\jles may begin to carry loading as individual
members, no longer forming a solid member, and-therefore reducing the member's strength.
Longitudinal checking was also observed at multiplé Jocations snumultiple trusses.

Multiple web members showed signs of medlu!'n to\\e\ferﬂfEQchmg and splitting, on multiple

trusses. In some Instances, previously banded-cor press'lon web members showed signs. of
continued significant checking. /

Recommended repairs are outlined in a- Pubsequent seétion of this report.

— \
Timber Posts (\ <

in general, multiple timber posts su sﬁ)portmgk\e truss structure showed signs of checking. The
posts near the players benc eé/ and penah}, box area (#4S, #5S and #6S) showed indications of
impact damage and it is sn.{sgeuted that thlS was due to damage incurred by the players hockey

sticks and skates . Thfl:catlon ok oosts can be found on Drawing SK-1.
at

Purlins and Roof 8! and Roof Shefathi />2

(0

The reflective |/|r1§uiation membrahe was opened at four locations (See Drawing SK-1) to allow for
visual ms.pef:tlK r/ f the. pu{iws and underside of the roof sheathing. The visual investigation of the
roof purlins an &a\f she; ng revealed no indication of structural deterioration at the examiined

areds, /)

BRY-CO ENGINEERING LTD.
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CONCLUSION AND RECOMMENDATIONS &
The Arena roof structure above the ice surface section has been showing mcr \mgga of

deterioration over the past several years. As previously mentioned in our 9’16 as yssinenty |epor’t
and reiterated herein, plans for the full replacement of the roof struciure shou e serlous?ty

considered. At this time, implementing reinforcement methods will only{\KaI]y rolong the life

of the structure. / <] o

)

The top and bottom chords of the trusses are showing signs of delammatmc as well as checking,
and require remedial action. Although this was not pre\néusiy discovered ng our other past
assessments, it is evident that the delamination has bheen ;ﬁ*senb«f@rmuitl ie years. A different
method of investigation was implemented during this assessmemharanbwed us-to discover this

ongoing deterioration. 4\\
\\\\ \
T \ o
Sevaral web members also require remedial action. \{f/nese &re ifraddition to the web members that

have already been repaired subsequant to previo s{ spactions. ;Most of these previous repairs
! o

appear to be adequately supporting the web me\mber“an I"have reduced the rate of further

/

\

immediate replacement.

Checked members have a reduced resistance fo-shear ahd tension/compression loads and require
reinforcement to assist the member fo ear-its load and reduce the rate of further deterioration.
Banding is perfermed to reinforce c{;\n%.p(zesmn me"raf)ers and plating of tension members removes
the tension from the wood member and\t@afers it to the steel plate.
e

Full replacement of the 7oof [sifucturé-is_ayain récommended. Reinforcement methods for the
weakened menibers may be\;mp!emented to further prolong the life of the trusses and provide time
for the municipality to /eveiop a\repl cement and funding strategy. Details pertaining to the
reinforcement methods ﬁan be‘faund n Drawings SK-1 plus S8K-2 and details of the required

repairs are outlined if | blf O

It is recommendsd that the al:gg,ve)noted repairs be completed within the next year.
With respect to thgpost /) pporting the trusses we did not review any post deterioration or damage
thab\ﬁon@warranbthe pnsts being changed at this time. A number of posts have been replaced
the 29(1 sgetion and it is proposed that the balance of the posts be changed with a
VQ‘}bei}(/ k/ e most severely checked and damaged ones being done each year.

~~~~~~ BRY-CO ENGINEERING LTD.
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The current preventive maintenance regime should continue as it will help to idgntiy and hitiate >
corrective actions to impede further deterioration. l )) )

S

Inspection frequency should he increased from three years to every two yea’“”r@tw&s\fhaﬁu-i!cﬂng
continues to age, the rate of deterioration may increase, and repairs wilf Q.ég»&-?a“b&gemﬁédj It
is recommended that the next review be completed in 2021. This review'ma {be completed during

the next scheduled full building assessment in 2021. -7 ”

s
., -

) _
Qur opinions are based on the information made availabl t«[us and on our jsual investigation.

The visual investigation performed could not include the ingctgssible areej of the structure. We
request that should any new information pertaining to this %a@“b@ggm s available that we be
advised immediately in order that this new information can be evaluated in conjunction with the
above commentary in the event that our present @ini\g? may be affected.

-, \"\.‘
— \"'-\\
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Prepared by: APWOVed\,D |
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lifee="" |
Patrick Rochefort, EIT, Structural EIF; and Witilam J. Bryan

......

William J. Bryant, P.Eng., Structur. f: Engmé@\ii\\ Engineer

N
Attachments: - Drawing No. SK-1 & ‘ch:\\
- Table 1 - Rep/?'ris@“edgle for Trusses
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TABLE 1

There are two different repairs (banding or plating) recommended for the truss web members

dependent on whether the member is in tenslon or compression, Details for the fabrication of the

bands and plates can be found in Drawing SK-1 and SK-2.

Truss # Web # . Side “Repair
1 3-4 West P
1 7-8 East P
1 15-16 n/a B
1 TOP & BOTTOM CHORD TO BE BANDED
2 5-6 East P
2 7-8 ‘Waest P
2 10-11 nfa B
2 13-14 n/a B
2 14-15 West P
2 15-16 n/a Replace
2 16-17 East p
2 TOP & BOTTOM CHORD TO BE BANDED
3 5-6 East P
3 16-17 East P
3 TCOP & BOTTOM CHORD TO BE BANDED
4 4-5 nfa B
4 5-6 East P
4 6-7 n/a B
4 7-8 East P
4 15-16 nfa B
4 TOP & BOTTOM CHORD TO BE BANDED
5 5-6 East P
5 16-17 Both P :
5 TOP & BOTTOM CHORD TO BE BANDED
¢ 5-6 East P
6 9-10 n/a B
6 10-11 n/a Replace
6 11-12 n/a Replace
6 13-14 n/a B
6 16-17 | East & West | P
6 TOP & BOTTOM CHORD TO BE BANDED

705-724-3822/ bry-co@bry-co.ca

368 LINDQUIST LINE, POWASSAN

ONTARIO, CANADA POH 120
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7 16-17 | East & West | P
7 TOP & BOTTOM CHORD TO BE BANDED
8 11-12 n/a B
8 16-17 East P
8 TOP & BOTTOM CHORD TO BE BANDED
9 5-6 East P
9 9-10 n/a B
9 14-15 West P
9 16-17 West P :
9 TOP & BOTTOM CHORD TO BE BANDED
10 7-8 West P
10 8-9 n/a B
10 12-13 West P
10 13-14 hfa Replace
10 14-15 West P
10 TCOP & BOTTOM CHORD TO BE BANDED
11 6-7 n/a Replace
11 8-9 n/a Replace
11 10-11 nia B
11 11-12 nfa B
11 13-14 East P
11 14-15 East P
11 15-16° n/a B
11 TOP & BOTTOM CHORD TO BE BANDED

NOTE: Brace at Joint 'F’ between ‘7’ and ‘8" to be Replaced

Repair Details:

P — This web member requires reinforcement with a 5 1/2" x 3/16” thick Galvanized Steel plate the
length of the tension web member. Site measurements will be required. This plate is to be secured
at the ends using the existing weh-chord securement boits (threads not intercepted) and at the %
points with 3/8” dia. Galvanized Steel Bolts complete with oversized washers. Referto drawing SK-
1 for fabrication details of the plate. If the existing web-chord steel bolts are not reusable they are

to be replaced with matching galvanized bolts, nuts and washers.

BRY-CO ENGINEERING LTD,
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B — This compression web member requires reinforcements with 2" x 3/16” thick Galvanized Steel
Bands. Refer to Drawing SK-1 for fabrication details plus spacing and orientation requirements of
the bands.

Replace — This web member requires replacement with a matching Douglas Fir — No:1 Grade
member. Temporary shoring of the truss for the replacement operation is to be designed by a

Professional Structural Engineer.

BRY-CO ENGINEERING LTD.,
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