6140~ 50 /BRI /05

Cowichan Valley Regional District
Parks and Trails Operations

Bright Angel Park
Cable Stayed Suspension Bridge
- Condition Assessment

DRAFT - OCTOBER 16, 2013

Prepared By:
- JHEROLD

ENGINEERING LIMITED
___1Consulting Enginaers

PROJECT 0635-019




ISUNETE




Cowichan Valley Regional District
Bright Angel Park
Suspension Bridge Condition Assessment

10M6/2013

TABLE OF CONTENTS
1 Introduction 3
2 Description of Structure 3
3 Scope of Assessment b, 3
4 Assessment Findings ,ﬂgjv—& I 4
41 Cables r % 4
4,2 Decking 5
43 Towers f% ﬁ‘»u.af 5
4.4 General Construction Notes 6
5 Assessment Summary ‘ﬁg‘?)\ 6
6 Recommended Repairs i f‘-ﬂh %ﬁ.ﬁ#’ 7
6.1 Short Term ﬁ" ﬂ% 7
6.2 Long Te 1‘“ | 4 7
7 Concluslnn e 7
8
)
22
Herold Engineering Limited Page 2 of 22

Project 0635-021






Cowichan Valley Regional District 104162013
Bright Angel Park
Suspension Bridge Condition Assessment

1

INTRODUCTION

For this project, Herold Engineering Limited has completed a condition assessment of the
pedestrian suspension bridge at Bright Angel Park located in the Cowichan Valley Regional
District. It is our understanding that this condition assessment has been requested as part of the
routine preventative maintenance program utilized by the Parks and Trails Operations and is
intended to determine whether any deficiencies exist in the structure due to environmental
degradation, maintenance oversights, or vandalism, and what corrective actions may be
required to ensure that the structure is acceptable for public usage.

4{ ks,

2 DESCRIPTION OF STRUCTURE ol ¥

Station, South of Duncan. The park encompasses areas ol both sit Qp f the Koksilah River and

The bridge is located within Bright Angel Park which is Igﬁﬁ f,TrgweIl road at Cowichan
the bridge spans the river from West to East, conn ﬁg;:.g_a ing trails'c rrafch side of the river,

It is our understanding that the suspension brid as originally constructe
that time has been continuously maintained, i ,ﬂﬂl k by the Iuntear argani
the park and more recently by the CVRD.

The bridge is a typical cable suspension bridge with kmg surface of the bridge consisting
of wooden planks supported by walkway cables which a n hung by hanger cables at short
intervals from the suspension cables are hung from at each end of the bridge. The
suspension cables extend beyond the‘{ nd are anch tS’Jarge cast in place concrete
blocks buried at each end of the span.

; Jﬁ 1967 and since
anthiat managed

49N
The support towers are mounted on concrete p:gc‘r{ e gg;k at each side of the river and
are spaced at 144' 6° a g:gj gtothem recent sum@’,@( the bridge, performed in 2007. The
anchorage for the ﬁ?‘l EF’ cables is located approximately 30" past the West pier and
approximately ﬁﬂ ast the Jj ‘_FIEF The ap oach span adjacent to the West tower is a short

aecth::n {approxima ') that qsuppnrted only\bythe walkway cables while the East approach
" rT‘tHI hiusinensmn cables and extends all the way from the East tower

to the ancho 105k q-r:k & 4 g iy

The Wést pier IE-' undt & high bank above the river and is almost completely buried while

th Eﬁﬁt pler is | fJ.‘r n the &ﬁa]lmyp,hank adjacent to the river and extends approximately 5'
{ 1

‘;rdge the anchor block is completely buried approximately 2' below
tions being buried as well. On the East side of the bridge the top of
‘at grade with all cable connections and terminations exposed.

grade wit
the anchnr t&:k is [ucat 1

It is our unders Fl hat the maintenance of the bridge since it was constructed has included
the replacement of ;b timber towers in 1981, the replacement of the main suspension cables in
either 2002 or 2ﬁb3 the replacement of the walkway cables in 2004 or 2005 and the
replacement of the hanger cables and deck planks as reguired.

3 ScoOPE OF ASSESSMENT

The condition assessment that has been performed was limited to visual and tactile methods
utilizing manual probing, drilling and sounding to assess the condition of the cables, floor
system and towers.

The bridge cables were observed from the either the bridge deck, from a ladder adjacent to the
towers or from the ground beneath or adjacent to the spans where. Some areas such as the
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walkway cables beneath the deck at mid-span are not readily accessible and were nat viewed
during this assessment.

Detailed strength calculations have not been performed as they are found in a previous
assessment.

4 ASSESSMENT FINDINGS

4.1 Cables
The cables utilized on the bridge consist of 4 distinct sizes constructed of galvanized strand,
each with a different application. The usage, construction and cﬁgujmn of these cables is
detailed below. F o

4.1.1 Suspension Cables ﬁ

4.1.2 Walkway Cables S

The main suspension cables are used to carry the ma]u th%ﬂda from the bridge deck,
relying on the support of the towers at each end g ight'and, soil resistance at the
anchor blocks, There are two main suspension cab]éé"wl?h each being 1418 in diameter.

£
The suspension cables are connected to thé anchurs':. at each end andy r,!j:zlng a field
assembled turn-back eye with a thimble and’ ¢l The s run -::antmur:;j'ﬁly between the
anchors and do not feature any simple means of a ‘%ﬁ

xcavating and were found to be
cable coated in grease inside of

water

At the West anchor the cables were exposed after
wrapped in a combination of plastm‘\wap over burlap wi
the wrapping. The layer of burlap was’ [‘i’ :I to be saturat

The suspension cables were found be i‘rlf raﬂ-,.r falr ndltlon with a slight loss of
galvanizing and the presence of corrosic 1,I;;tézng found on the cable at easily
accessible locations. At the turn-back aye cable ér[%?were noted to be wrapped in plain
electrical tape and su:ﬁ&ﬂ’n as a resulf:

'-?1,-&1- ling was fi

'.

The walkway cab!es*ér*a eac F cated below "é 'main suspension cable and run between the
anchor blocks and over* ers ort:on Eg h tower. The walkway cables are used to provide
auppomtﬁvtba;ﬁw dechh ents aﬁl:f to-carry a portion of the bridge live load. There are 2
walkway cables ch beingy%” in diameter.

Ir'u.-.r:au_.,.r cables arq,qunneﬁ%m ‘the anchors at each end utilizing a field assembled turn-

%.’unth a thlmbla ind clips in'the same manner as the suspension cables. Adjacent to the
East anchor block ther ﬂare turn-buckles in-line with the cables providing a means for
ad;ustme tﬁf,the cable tension. The tumn-buckles were noted to have open hooks on one end
and a ::apaé tmg could not be seen on the turn-buckles in their current orientation. A cable
splice made with ‘clips was noted at the West end of the North cable immediately East of the
West tower. :I-;{;.HJ'

The walkway cables were found to be in generally fair condition similar to the suspension
cables.

4.1.3 Hanger Cables

The hanger cables are used to transfer load from the walkway cables to the main suspension
cables and each cable is %" in diameter. There are a total of 46 hanger cables on the bridge
with 23 between each pair of suspension and walkway cable. Of those cables 32 are located
between the towers and 14 are located to the East of the East tower. It was noted that between
the towers the 10 central hangers on each side are rigid fabricated units rather than cables.
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The hanger cables are connected to the suspension and walkway cables by turn-back eyes with
clips on each end, with the eyes wrapped around the large cables. No thimbles are used in the
turn-back eyes. At the hanger locations on the suspension cable, 1 1/8" clips are used to stop
the hanger cables from sliding down the suspension cable while at the walkway cable the eyes
are located between sections of deck planking which are affixed to the walkway cable.

The hanger cables were generally in fair to good condition without signs of distress however it
was noted that surface rust was present on some cables, despite the lack of any source of
abrasion or additional moisture and that the corrosion was most prevalent at the bottom
connection where the cables run between the deck planks. One hanger cable on the South side
of the bridge, East of the East tower was noted to be in lmmedlate geed of replacement due to
cable damage at the lower connection.

4.1.4 Walkway Hand Rail Cables "?’

4.2

4.3

.

The walkway handrail cables are strung between the sus su: walkway cables and are
used as handrails and to support chain-link fencing mate a| used ﬂ%‘ uard along the sides of
the bridge. The handrail cables are connected to ti bér posts at each d of the bridge and are
attached to the hanger cables using wire rope cli and links of chain aL the length of the
bridge. At mid span where the suspension cabls is below.the level of tha the chain-ling
material an additional cable has been added, 4lthg q%h the p se of the cabl nct clear.

The connections of the handrail cable to the timber g fﬁrere noted to con |5t of a turn-back
eye with no thimble and 2 clips at the South West: po;;t and loosely spliced eyes with no
thimbles or clips at the other three Ing%uuns

The handrail cables were in ganerstltyr g@“ condition hawe ‘k ‘Ea,attachment and splicing of
0

the cables appears deficient and the overa f'l of tension ld be considered too low for
usage as a "guard” despite being of suffé‘iﬁ‘m hei hi'sahwa{he ﬁalklng surface.
‘a,- o i 1-
i
Decking '.mul ) 4

cables and held/in’ by a top cap on ach side which is connected to the cable via eye-bolts
that are installed b janks The wal!’: ng surface is approximately 36" wide with the
deck planks V‘i mally m rj‘ng‘HB" Eg,, A

The walking surf -::f tha ;B consists o}“lg x10" planking bearing directly on the walkway

[ || '1

The be in muderate to fair condition with some abrasion from cables
antil Ings nated as sbmg,ﬂecigy and softness at the ends of the planks.
& D'Fpu i -s y

!l |qﬁ

The caI;'Ie\\i oport tﬂwers&e“ach conmst of a pair of braced 14" timber posts bearing on concrete
piers. The towers have tg) er cross beams located on each side at the bottoms of the posts,
immediately Ealo“ﬂ the h{j ge deck, approximately 8' above the bridge deck and at the top of the
posts. Timber cro: P "t&s are located between the two top levels of cross beams. Each tower
has a pair of sadd]ga‘ fabricated from cable sheaves located atop the timber posts and a sheet
metal cover over the top of the tower.

It was observed that some of the cross beams and the braces above the walking surface
appear to have been replaced previously and these elements were found to be in good
condition. The elements lower in the towers were found to be more saturated with moisture and
were generally in moderate to poor condition.

i
@g/saunding of the tower posts indicated that some changes in density were evident in the
o

ttom portion of the posts, immediately above the piers. Further probing of the posts with a drill
revealed that the posts have significant decay throughout the core of the posts in the bottom
24°-38", with pockets of decay above that.
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4.4 General Construction Notes

During the assessment of this structure a number of additional observations were made, that
while not indicative of degradation or failure of components, are indicators of where potential
problems may arise in the future or where maintenance practices could be improved. These
observations are loosely grouped below.

4.4.1 Cable Construction and Configuration

The walking surface of the deck was noted to have a double crown, with a sag in the middle.
This would appear to indicate that some areas of the deck are elevated higher than intended,
possibly as a result of the routine replacement of hanger cables.

At turm-back eyes where thimbles are used the clips are ty “tao far from the thimble,
allowing the cable eye to open and the thimbles to rotate in tha

The hanger cables are free to move on the suspensmn hally resulting in increased

wear of the cables at these points.

The walkway handrail cables have virtually no tensmct'i*ﬁ‘t‘trmm resurtmgﬁ, ryr large deflections
of the "guards”, Any person inadvertently leaning.6n one could become s rltlg.ur off-balanced
that they would fall against the guard. p .ﬂ' % Fﬁ a\uﬁh,y

4.4.2 Cable Clips QE\I i,
Most cable clips on the bridge that were checked wmsmal d to not be tightened adequately.

A mixture of branded (i.e. Crosby) %}{ ips and unhran %d clips were found on the structure.
2 6&4

The use of unbranded or poorly ma rqware is not re fgdad as the capacity of such

items cannot readily be confirmed.

Most major structural cable mnnedluns ngja and susceptible to opportunistic
cols. There i almple od for detecting tampering at these

vandalism with swnp!a q 1
connections, ]

4.4.3 Miscellaneous y i b

‘ng A large number gf “ma p: able mnnecg;?%ave been used to connect cables together,
When USG{L ;ru acity connectors cannot be readily determined and

the Ian &‘ f these cﬁ%%g ctors on the cables is not known.
Th ncateﬁ h i hat% used in place of cables at some locations utilize cable
plicat

gia Jjna ncn-stan& ap fwelded to flat-bar in a manner that would not typically be
a-:cep for this ‘g loading. The use of connections for which the capacity cannot be
readily Q%Rned is not ﬁnmmended. " -

I|l.r,,'|1 L) oy 2 r 28 Il( )4_5"3

o e ( 1A 5T Abend
Al LJ - : b__._,.l" &
5 ASSESSMENT SUMMARY [T ety
) 4 G

In assessing this dega structure it has been determined that while the cable elements are
generally sound, the main timber posts in the towers supporting the cables have significant
decay at their bases and should be replaced if continued future usage of the bridge is to be
assured.

In addition it has been noted that there are a number of areas where maintenance practices
could be improved or better documented and where the usage of non-rated or "makeshift’
connections has occurred.
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6 RECOMMENDED REPAIRS

It is recommended that the following repairs and maintenance items be performed to ensure
continued availability and safe usage of the structure and to improve the long term reliability.

6.1 Short Term

« Replace posts in tower to address decay ‘/p " _{'ﬁ, g’f
o

s Tighten all cable clips to recommended values,

= Provided proper connections at the ends of the walkway hand rail cables and re-tension the

cables.
» Apply thread-locker or apply other anti-tampering me _to cable clips at accessible
locations. - [t ShSS . i

= Have solid hangers inspected and re-welded Hra

il

6.2 Long Term y
s Adjust hanger cables to level the bridge de

« Provide tamper-proof cable connections. ;
« Continue to replace deck pranksﬁgnd hanger ‘ET g
« Ensure that the hanger cable mater i

U™
aquirements of structural cable

s Implement maintenance policies th
construction.

L i
h Angel Park is'ln generally good condition with the exception of
axtansm (e i

oy

Matt Seyd, P.Eng.
Project Engineer

Herald Engineering Limited

Herald Engineering Limited Page 7 of 22
Project 0835-021






Cowichan Valley Regional District 101672013
Bright Angel Park
Suspension Bridge Condition Assassment

Herold Engineering Limited Page 8 of 22
Project 0835-021


















Cowichan Valley Regional District 10/6/2013

Bright Angel Park
Suspension Bridge Condition Assessment

APPENDIX B — PHOTOGRAPHS
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T

=

Figure 1: West Bridge Approach

Figure 2: View of Bridge from West Approach
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Figure 4: Cable Terminations at East Anchor
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Figure 6: Unwrapped Cables at West Anchor
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Figure 8: Walkway Cable Splice
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T e
.

Figure 9: Typical Top Hanger Cannection

- 0 & |

Figure 10: Typical Lower Hanger Connection
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o

nger.Cable

rosion on H:

Figure 11: Surface i;'fqr
) \ ¥

Figure 12: Spliced End Connection At Hand Rail Cable
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T

\ it ot [

B - ' I.l:-. S b i
Figure 13: Typical Hand Rail Cable to'Hanger Connection

Figure 13: Additional Hand Rail Cable Connection at Mid Span
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Figure 15: Typical Decking Gonstruction
1L il el L e T

i il Joia B

Figure 14: Tower Post Base with Dacay
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Y
L

-1"; L “_.;::-.II. 3 s
Figure 15: Improperly GIipped,fr]um-ﬂqg':};:;_E;Iraﬁvﬂth Rotated Thimble

i ¥

Figure 16: : Improperly Clipped Turn-Back Eye with Thimble
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- 125 "W
A i 1
Figure 17: Cable Clipqs from Varying _?uppllers

i Al

Figure 19: Makeshift Cable Connectors
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APPENDIX C — SCHEDULE 1
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Herold Engineering Limited
("Herold Engineering")

Schedule 1b

Payment

The Client will pay Herold Engineering the fees as deseribed in the
proposal plos all applicable taxes and duties including without
limitation the Harmonized Sales Tax (HST). In addition to the
Services, the Clicnt will also pay for any and all additional services
requested of Herold Engineering even if those services are not listed as
Services (“Additional Services™).

Herold Engineering will submit invoices to the Clienl requesting
payment for that portion of the Services and Additional Services
completed to the date of the invoice. The Client agrees to pay the
invoice within 30 days of the date of the invoice (the “Due Date").
Invaices unpaid by the Due Date will be charged interest ot a rate of
18% per annum from the date of the invoice until paid.

Herold Engineering may, at its sole discretion, suspend the provision of
any and all Services or Additional Services in respect to the Project if
one of more invoices remain unpaid for more than 60 days from the
Date of Invoice.

General Provisions

The Client shall not assign the whole or any pant of this Agreement
without the express written consent of Herold Engineering. Herold
Engineering may assign to subcontractors and agents such part of the
Services or Additional Services as Herold Engineering in its sole
discretion shall determine. This proposal, if accepted, shall be gaverned
by and construed in accordance with the laws of the Province of British
Columbia.

Obligations of Client

The Client will assist Herold Engineering by providing all available and
necessary information that Herold Engineering reasonably requires to
provide the Services (or Additional Services). The Client will examine
all requests, reports or other documents presented by Herold
Engineering relating to the Services and Additional Services and will
promptly provide in writing decisions or general instructions pertaining
thereto $0 as not to delay the provision of the Services or Additional
Services.

Termination

Herold Engincering may, without prejudics to any other right or remedy
it may have, terminate this agreement ift

(a) the Client is in breach of any of its obligation under this Agreement;
or

(b} the Client is insolvent or makes a general assignment for the benefit
of ereditors or if a receiver is appointed; or

{¢) Herold Engineering is prevented from performing the Services (or
Additional Services) for a period of thirly days or more as the result of
an event which is unavoidable and beyond the control of Herold
Engineering that includes without limitation an order of a Court or other
public authority, a labour dispute, a communication line failure, power
failure or any other natural disaster or Act of God.

If Herold Engineering terminates this Agreement under (a), (b) or (g)
above, Herald Engineering shall be entitled to be paid for all Services or
Additional Services performed to the date of termination.  Further, if
Herold Engincering terminates this Agreement under (a) or (b) then
Herold Engineering is also entitled to receive from the Client an amount
that Herold Engineering, acting reasonably, determines is equivalent to
the profit that Herold Engineering has lost as a result of not completing
all of its Services or Additional Services, as the case may be, under this
Agreement.

If Herold Engincering terminates this Agreement under (a), (b) or (g)
above the Client releases and discharges Herold Engineering of and
from any and all of its obligations under this Agreement.

Confidentiality

Except as may be required to advance or protect the legal interesis of
the Client or Herold Engincering or as may be required by law, the
parties will keep strictly confidential and will not, without the written
consent of the other party, disclose (o anyone, either before, during or
after termination of this Agreement, the information which comes to
the knowledge of a party as a result of this Agreement.

Ownership of Documents and Designs

All right, title and interest in and to any products, technology or other
intellectual property developed by Herold Engineering in performing
the Services or Additional Services pursumnt to the terms of this
Agreement including without limitation all drawings, designs, reports,
working  papers, computations, manuals, documentation and
documents of every kind {the “Work Product™) shall remain the
property of Herald Engineering.  Provided the Client has completed
all of its obligations under the Agreement, the Client shall be entitled
to receive copies of the Work Product at the Client's expense. No part
of the Work Product may be reproduced or re-used without the
express written consent of Herold Engineering. ‘

Liability

Herald Engineering is only liable for loss and damage that is directly
atiributable to its negligent acts or omissions (the “Recoverable Loss
and Damage™) and in the event of a claim for Recoverable Loss and
Damage, the parties agree that the maximum lability of Herold
Engineering, whether in contract or tort, is limited to the amount of
Herold Engineering’s professional liability insurance in place at the
time the claim is made and shall only be recoverable from Herold
Engineering in respect of loss or damage which is directly attributable
to negligent acts or emissions of Herold Engineering,

In no event will Herold Enginecring be liable for any indirect,
incidental, special, consequential or punitive domages as a
consequence of any breach by Herold Engineering or the failure of
Herold Enginecring to satisfy and/or perform, any term or provision of
this Agreement and without limiting the generality of the foregoing,
Herold Engineering shall not, under any circumstances, be liable for
loss or damage resulting from delays in the completion of the Project,
or loss of earnings or loss of profits, howsoever caused.

Optional Dispute Resolution

{a) Either party may give notice in writing to the other with respect to
any dispute between the parties under this Agreement (the “Mediation
Matice™) and, with the written consent of the other party, the dispute
shall be referred to a mediator mutually agreed upon by the parties for
the purposes of a non-hinding mediation. The costs of such mediation
shall be borne equally by the parties. Such mediation, if agreed to by
the parties, shall be held within thirty (30) days from the date of the
Mediation Motice.

{b) Motwithstanding (a) above, either party may give notice in wriling
to the other with respect to any dispute between the parties under this
Agreement (the *Arbitration Notice™) and, with the written consent of
the other party, the dispute may be referred to and resolved by a single
arbitrator (the “Arbitrator”). If the parties are unable to agree on the
Arbitrator within 7 days, the Arbitrator shall be appointed under the
Commercial Arbitration Act, R.S.B.C. 1996, ¢.55, as amended and the
arhitration shall take place in Nanaimo, The decision of the Arbitrator
shall be final and binding on the parties.






