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Brid g e  Re p la c e m e n t
Sarah Faithful, E.I.T., BA
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WSP Canada Inc.



2

9t
h 

Av
e 

Ve
hi

cl
e 

Br
id

ge
 R

ep
la

ce
m

en
t 

Se s s io n  De s c rip t io n

Introduction

• W SP  w a s re t a in e d  a s  P rim e  
Con su lt a n t  t o  Cit y o f Ca lg a ry

• Ma n a g e d  t h e  p re lim in a ry a n d  
d e t a ile d  d e sig n , con st ru c t ion  a n d  
p ro je c t  c lo se  ou t

• Su cce ss  o f p ro je c t  w a s t h e  
com m u n ica t ion  a n d  re la t ion sh ip s  
b u ilt  w it h  t h e  Cit y a n d  Con t ra c t o r

• Sh ow ca se  t h e  n u m e rou s 
ch a lle n g e s  o f t h e  p ro je c t  a n d  h ow  
t h e y w e re  ove rcom e
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P ro je c t  Ove rvie w

Introduction

• Exist in g  Brid g e  w a s b u ilt  in  190 9

• Sin g le  sp a n  P a rke r-Ca m e lb a ck 
t h rou g h  t ru ss

• Ca rrie d  t h re e  la n e s  o f t ra ffic  a n d  
t w o  s id e w a lks

• Re q u ire d  u p g ra d in g  d u e  t o  a g e , 
loa d  re s t ric t ion s , sa fe t y, flood  le ve ls  
a n d  im p rove m e n t s  t o  t h e  
com m u n it y
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Sit e  De s c rip t io n

Introduction

• Alo n g  9 t h Ave n u e  SE, Ca lg a ry, 
a d ja ce n t  t o  t h e  co m m u n it ie s  o f 
In g le w ood  a n d  Ra m se y

• Ma in  a rt e ry b e t w e e n  d o w n t ow n  
Ca lg a ry a n d  t h e  SE co m m u n it ie s

• Sit u a t e d  o ve r Elb o w  Rive r, w it h  Bo w  
Rive r 175 m  t o  t h e  n o rt h

• Hist o rica l b u ild in g s Fo rt  Ca lg a ry a n d  
De a n e  Ho u se  n o rt h  o f t h e  b rid g e

• St a t u e  P a rk so u t h e a st  o f t h e  b rid g e

• A Ca n a d ia n  P a c ific  Ra ilw a y b rid g e  is  
ju st  so u t h  o f s it e

• Ca lg a ry Rive rw a lk p a t h w a ys a re  
t h ro u g h o u t  t h e  s it e
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Dis c ip lin e s  In vo lve d

W SP  Ca n a d a  (P rim e  Co n s u lt a n t )

• P ro je c t  Ma n a g e m e n t

• Te n d e r Co o rd in a t io n

• Co n st ru c t io n  Ad m in is t ra t io n

• Brid g e  St ru c t u ra l De sig n  (In d e p e n d e n t  De sig n  
Re vie w e r)

• Mu n ic ip a l Ro a d w a y De sig n

• Co n st ru c t io n  St a g in g  De sig n

• Ut ilit ie s  Co o rd in a t io n

• Tra ffic  Ma n a g e m e n t

• La n d sca p e  Arch it e c tu re  De sig n

• No ise  & Vib ra t io n  At t e n u a t io n

COW I No rt h  Am e ric a  

• Exist in g  Brid g e  Asse ssm e n t

• Brid g e  St ru c t u ra l De sig n

• Co n st ru c t io n  St a g in g  De sig n

Introduction

Ma s k e ll P le n zik & P a rt n e rs  

• Brid g e  Lig h t in g  De sig n

• St re e t lig h t in g  De sig n

Te t ra  Te c h  Ca n a d a  

• Ge o t e ch n ica l Co o rd in a t io n

• Hyd ro t e ch n ica l De sig n  

• Re g u la t o ry Ap p rova ls

• Co n t a m in a t io n  Ma n a g e m e n t

• Eco lo g y Re st o ra t io n

St u rg e s s  Arc h it e c t u re  

• Brid g e  Arch it e c tu ra l De sig n

W  Arc h it e c t u re  

• La n d sca p e  Arch it e c tu re  De sig n

• Urb a n  In t e g ra t io n

Do n a ld  Lu xt o n  & As s o c ia t e s  

• He rit a g e  In t e rp re t a t io n  
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Ne w  Brid g e  De s ig n  Fe a t u re s

• Tie d  a rch  b rid g e

• Fra c t u re  c rit ica l su p e rs t ru c t u re  
e le m e n t s

• Min im a l d e ck p ro file

• Su ffic ie n t  1:10 0  ye a r flood  c le a ra n ce

• Ad ju st a b le  h a n g e r rod s

• Ae st h e t ic  1:8  ca n t e d  p ro file
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Ma jo r Co n s t ru c t io n  Sc o p e  It e m s

• Te m p ora ry De t o u r Ro a d w a y a n d  St ru c t u re

• Exist in g  Brid g e  De m o lit ion

• Re p la ce m e n t  Brid g e  Fo u n d a t io n s a n d  Su b st ru c t u re  

• Re p la ce m e n t  Brid g e  Su p e rst ru c t u re  Ere c t io n

• Sid e w a lk Re t a in in g  St ru c t u re s

• Rip  Ra p  In st a lla t io n

• St o rm w a t e r Dra in a g e  Syst e m  Up g ra d e s

• 9 t h Ave n u e  Ro a d w a y Up g ra d e s

• St re e t lig h t in g  Up g ra d e s a n d  Brid g e  Lig h t in g

• Fo rt  Ca lg a ry P a rkin g  Lo t  Up g ra d e s

• La n d sca p in g  a n d  St a t u e  P a rk Up g ra d e s

• He rit a g e  Co m m e m o ra t io n

• 9 t h Ave n u e  Cyc le  Tra ck (P o st -IFC Sco p e  Ad d it ion )

Project Management
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P ro je c t  Me t r ic s

Co n s t ru c t io n : Ap ril 20 19 t o  Ju n e  20 22

Co n t ra c t o r: P CL Con st ru c t ion

Nu m b e r o f Su b c o n t ra c t o rs : 21

Nu m b e r o f Un iq u e  St e e l Ele m e n t s : 325

Project Management
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P ro je c t  Me t r ic s

Nu m b e r o f Ch a n g e  Ord e rs : 57

Nu m b e r o f Ch a n g e  Dire c t ive s : 18

Nu m b e r o f Su b m it t a ls  & Sh o p  Dra w in g s : 199

Nu m b e r o f RFIs : 24 8

Nu m b e r o f NCRs : 69

Project Management
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P ro je c t  Ch a lle n g e s

Challenges and Lessons Learned

Exis t in g  Ut ilit ie s  a n d  Un k n o w n  
Gro u n d  Co n d it io n s  

• Old infrastructure not documented

• Contaminated areas due to CPR and 
previous land use

COVID a n d  Su p p ly Ch a in  Dis ru p t io n s

• COVID shutdowns began one year into 
construction & offsite fabrication

• Supply chain disruptions caused materials to 
become unavailable or very expensive

W in t e r  Co n c re t in g

• Due to schedule changes, multiple 
concrete pours (abutments and deck) 
were completed in winter

• More considerations for concreting in 
cold weather

10

1 2

3 St e e l Fa b ric a t io n , Te s t in g  a n d  Ere c t io n

• Bridge arch members (arch ribs and tie 
beams) are classified as fracture critical

• Fabrication and testing requirements for 
fracture critical members is more stringent 
than normal members

4
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Exis t in g  Ut ilit ie s  a n d  Un k n o w n  
Gro u n d  Co n d it io n s  

• Exist in g  u t ilit ie s  le a d  t o  m od ifica t ion s  t o  t h e  roa d w a y s t ru c t u re , 
t h e  e a st  a b u t m e n t , a n d  t h e  re t a in in g  w a ll in  fron t  o f De a n e  
Hou se

• St o rm w a t e r d e sig n  h a d  t o  b e  m od ifie d  d u rin g  t h e  in s t a lla t ion  
b a se d  on  o n sit e  con d it ion s  d u e  t o  u n fo re se e n  u t ilit y con flic t s  

• Re q u ire d  c lo se  coo rd in a t ion  w it h  P CL u t ilit y su b -t ra d e  a n d  
d e sig n  t e a m  t o  e n su re  t h a t  t h e  d e sig n  in t e n t  w a s s t ill b e in g  
e xe cu t e d  

• Te a m  m a in t a in e d  focu s  on  t e ch n ica l p rob le m  so lvin g  a n d  
m e e t in g  sch e d u le  ra t h e r t h a n  d isp u t e s  a n d  a ss ig n in g  b la m e

• Mod ifie d  d e sig n  m e t  e xp e c t a t ion s  o f in t e rfa c in g  u t ilit y 
s t a ke h o ld e rs  a n d  Fo rt  Ca lg a ry

Challenges and Lessons Learned
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COVID a n d  Su p p ly Ch a in  
Dis ru p t io n s

• P CL h a d  t o  re a sse ss  w orkin g  con d it ion s  t o  e n su re  t h e  sa fe t y o f a ll 
w o rke rs  on sit e  a n d  in  o ffs it e  fa b rica t ion  sh op s

• Me e t in g s  w e re  sw it ch e d  t o  virt u a l a n d  p h o t og ra p h s a n d  re p o rt s  
b e ca m e  vit a l com m u n ica t ion  t oo l b e t w e e n  a ll p a rt ie s

• Op e n  com m u n ica t ion  w it h  t h e  Cit y, P CL, a n d  Con su lt a n t  t e a m  
w a s re q u ire d  t o  d iscu ss  a cce p t a b le  su b st it u t ion s  t o  o rig in a l 
fa b rica t ion  m a t e ria ls  a n d  im p a c t  t o  sch e d u le  a n d  b u d g e t

• Sch e d u le  w a s sh ift e d  t o  su it  t h e  d e live ry o f fa b rica t e d  e le m e n t s , 
re su lt in g  in  a d d it ion a l w in t e r con cre t e  w ork 

Challenges and Lessons Learned
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W in t e r  Co n c re t in g

• All o f t h e  la rg e  con cre t e  p ou rs  (p ile s , a b u t m e n t s , a n d  d e ck) 
w e re  com p le t e d  in  w in t e r con d it ion s

• Th e  p ile s  a n d  a b u t m e n t s  w e re  m a ss  p ou rs  a n d  su b je c t  t o  
a d d it ion a l t e m p e ra t u re  con t ro l m e a su re s

• De ck p ou r re q u ire d  a d ju st m e n t s  t o  su p e re le va t ion  a t  se le c t  
loca t ion s  t o  su it  fa lse w ork a n d  sc re e d  la you t  

• P CL h a d  t o  d e ve lop  sp e c ific  h e a t in g  a n d  h oa rd in g  m e t h od s t o  
e n su re  co ld  w e a t h e r con cre t e  w a s p ro t e c t e d  d u rin g  cu rin g

• Con su lt a n t  t e a m  in c lu d e d  m a t e ria ls  e n g in e e rin g  sp e c ia lis t s  t o  
e n su re  p rop ose d  p ou r a n d  cu rin g  p roce d u re s  a lig n e d  w it h  CSA 
a n d  Cit y o f Ca lg a ry re q u ire m e n t s

Challenges and Lessons Learned
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St e e l Fa b ric a t io n  a n d  Te s t in g

• Orig in a l fa b rica t io n  a n d  e re c t io n  su b co n t ra c t o r b e ca m e  fin a n c ia lly 
d is t re sse d  in  Ma rch  20 20  a n d  e n t e re d  in t o  re ce ive rsh ip

• Cit y a n d  P CL h a d  s t ra t e g ica lly se g re g a t e d  a ll 9 t h Ave n u e  b rid g e  
e le m e n t s  in t o  se p a ra t e  s t o ra g e  (a vo id  a sse t  se izu re ) 

• P CL w o rke d  t o  fin d  a  re p la ce m e n t  fa b rica t o r a n d  re su m e  w o rk o n  t h e  
re m a in in g  m e m b e rs  a rch  m e m b e rs

• Re d u ce d  p ro d u c t ivit y a t  re p la ce m e n t  fa b rica t io n  sh o p  d u e  t o  COVID 
so c ia l d is t a n c in g  m e a su re s  

• Fa ce d  lin g e rin g  su p p ly ch a in  issu e s (o rd e r a n d  re ce ive  re m a in in g  
b ille t s  in  a  t im e ly m a n n e r) o r a cce p t a n ce  o f e q u iva le n t  m a t e ria ls  

• Ag re e d  t o  m e t a lize  se le c t  re m a in in g  m e m b e rs  in  lie u  o f g a lva n izin g  
in  o rd e r t o  re g a in  lo st  sch e d u le

Challenges and Lessons Learned
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St e e l Ere c t io n

• Brid g e  h a n g e r ro d s d e sig n e d  t o  a llo w  fo r fle xib ilit y o f d e ck 
e le va t ion , lim it e d  p la y in  t ra n sve rse  d im e n sio n

• P CL co m p le t e d  a  fu ll 3D sca n  o f t h e  su b st ru c t u re  a n d  t h e  s t e e l 
m e m b e rs  t o  id e n t ify a n d  m it ig a t e  a n y fit -u p  issu e s p rio r t o  
su p e rst ru c t u re  e re c t io n

• Sca n  re ve a le d  t h a t  se le c t  h a n g e rs  p la t e s  w o u ld  b e  o u t  o f 
a lig n m e n t , t e a m  p re -e m p t ive ly d e ve lop e d  a n  a cce p t a b le  h e a t  
s t ra ig h t e n in g  p ro ce d u re  w it h  t h e  a d d it ion a l sp lice  a n d  fille r p la t e s  
w h e re  a p p ro p ria t e  

• Co n d u c t e d  fu rt h e r s t ra ig h t e n in g  w h e re  n e ce ssa ry a ft e r t h e  
e re c t io n  o f m a in  a rch  rib s  a n d  p rio r h a n g e r ro d  in st a lla t io n

• Ha n g e r ro d s d e sig n e d  w it h  a d ju st a b le  t o p  a n d  b o t t o m  t h re a d  
d e t a ils  t o  a llo w  fo r “fin e -t u n in g ” t o  su it  fin a l d e ck e le va t ion

Challenges and Lessons Learned
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Le s s o n s  Le a rn e d

• Sch e d u le  ca n  s lip  b e ca u se  o f b o t h  
fo re se e a b le  a n d  u n fo re se e a b le  issu e s  (i.e . 
COVID, fa b rica t ion  d isru p t ion , u t ilit ie s , e t c .), 
b u t  p ro je c t  t e a m s sh ou ld  re m a in  focu se d  on  
p rob le m -so lvin g

• Te n d e rin g  fo r com p le x s ig n a t u re  s t e e l 
b rid g e s  n e e d s  t o  in c lu d e  e xp lic it  
re q u ire m e n t s  fo r fa b rica t ion  fit -u p

• Con sid e r p re q u a lifica t ion  o f c rit ica l t ra d e s  
w h e re  a p p rop ria t e  (i.e . o ffs it e  fa b rica t ion )

• Ca p t u re  a s  m u ch  la yd ow n  a n d  s t a g in g  sp a ce  
a s  p ossib le  in  con st ra in e d  b row n fie ld  s it e s
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Le s s o n s  Le a rn e d

Challenges and Lessons Learned

• Cle a r a n d  o p e n  co m m u n ica t io n  is  ke y

• He a vy in vo lve m e n t  o f Co n su lt a n t  t e a m  
d u rin g  su b m it t a l re vie w  a n d  
t ro u b le sh o o t in g  m in im ize d  issu e s

• Su b m it t a ls  a n d  RFIs  w e re  re vie w e d  
e ve ry p ro g re ss  m e e t in g  so  t h a t  t h e re  
w a s q u ick t u rn o ve r

• P a rt n e rsh ip  b e t w e e n  Cit y, P CL, a n d  
Co n su lt a n t  re m a in e d  re sp e c t fu l a n d  
p o sit ive  t h ro u g h o u t  ch a lle n g e s

• Te a m  m e m b e rs  a t  t h e  s it e  le ve l 
re m a in e d  fo cu se d  o n  q u a lit y a n d  
p la n n in g , a n d  le t  t h e  d ifficu lt  
co n ve rsa t io n s h a p p e n  a t  h ig h e r le ve ls

Ju n e  20 22 Brid g e  Op e n in g  Ce re m o n y
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Qu e s t io n s ?
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wsp.com

http://www.linkedin.com/company/WSP
https://twitter.com/wsp
https://www.facebook.com/WSPglobal/
https://www.instagram.com/wspglobal/
https://www.youtube.com/c/WSPGlobal
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