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QUALITY ASSURANCE LEADS TO PROJECT SUCCESS!
– ADVANCED PLANNING w ith  th e  City o f Fa lls Ch u rch , Fa irfa x a n d  Arlin g ton  

Cou n t ie s e n a b le d  a  c le a r d e sig n  a n d  con st ru c t ion  p roce ss.

– ADVANCED PLANNING w ith  loca l b u sin e sse s.

– SIGNIFICANT VDOT INVOLVEMENT 
– a c t ive  ro le  t a ke n  b y VDOT Ma te ria ls , Tra ffic , St ru c tu re s & Brid g e , 

Con st ru c t ion , a n d  Pu b lic  Affa irs 

– QUALITY DESIGN b y WSP USA 
– in c lu d e d  QA/QC p roce ss a n d  re q u ire d  sh op  a sse m b ly

– QUALITY OFFSITE CONSTRUCTION b y Ma rt in s Con st ru c t ion  Corp . in co rp ora t in g  
t im e ly RFI re sp on se s a n d  th o rou g h  Sh op  Dra w in g  re vie w

– ADVANCED PUBLIC OUTREACH 

– CONSTANT PRESENCE d u rin g  th e  w e e ke n d  c losu re  to  q u ickly a d d re ss 
u n fo re se e n  issu e s a n d  p rovid e  im m e d ia t e  a ssist a n ce  d u rin g  con st ru c t ion
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Pro je c t  Lo ca t io n
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– EB Wilson  Bou le va rd  b rid g e  is in  Fa lls Ch u rch  a t  th e  Se ve n  Corn e rs 
in te rch a n g e . It  c ro sse s ove r Rou te  50  w ith  50 ,0 0 0  ve h ic le s p e r d a y.

– Se ve n  Corn e rs in te rch a n g e  m a rks th e  ju n c t ion  o f five  m a jo r roa d w a ys. 

Project Location



De sig n  Co n sid e ra t io n s
Plan and Elevation
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Exist in g  Brid g e  Co n d it io n s
– Exist in g  b rid g e  b u ilt  in  19 58 .

– De ck con d it ion  ra t e d  4 ou t  o f 9  
m a ke s it  st ru c tu ra lly d e fic ie n t . 
Qu a lifie s fo r SGR fu n d in g .
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Su p e rst ru c t u re  Re p la ce m e n t
Deck replacement and staged construction ruled out:

– Would cripple interchange for several months, causing mobility problems and 
extensive disruption to the community.

Full superstructure replacement utilizing Accelerated Bridge Construction 
(ABC) was the only option to address structural deficiencies and increase 
the useful life of the bridge.

– Superstructure built offsite.

– Constructed in a much shorter time period.

– Reduces construction time and minimizes traffic delays.
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Precast deck replacement option was unacceptable:
– Non -uniform existing beam layout and inadequate structural capacity of fascia 

beams (originally designed for sidewalk loads)



VDOT Ta sk Ord e r

– Su p e rst ru c tu re  re p la ce m e n t  u sin g  ABC m e th od s p e r 
a g re e m e n t  b e tw e e n  VDOT Tra ffic  & St ru c tu re /Brid g e

– WSP ta ske d  to  p rovid e  d e sig n , con st ru c t ion  p la n s, 
sp e c ifica t ion s, a n d  con st ru c t ion  su p p ort  fo r 
su p e rst ru c tu re  re p la ce m e n t  o f EB Wilson  Bou le va rd  
ove r Rou te  50 .

– Ne w  b rid g e  su p e rst ru c tu re  b u ilt  o ffsit e .
– De m olish  e xist in g  b rid g e  su p e rst ru c tu re  a n d  re p la ce  

d u rin g  a  SINGLE WEEKEND in  Au g u st .
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De sig n  Co n sid e ra t io n s
Existing Abutment Rehabilitation
–Allowed for ABC superstructure 

replacement.
–Noted areas of localized cracking, 

spalling, and delamination.
–All defects repaired under VDOT’s 

standard items “Concrete 
Substructure Surface Repair” and 
“Crack Repair Type B.”

–Galvanic anodes were 
incorporated in concrete repairs to 
protect reinforcing steel.

–Constructed ahead of weekend 
closure.
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De sig n  Co n sid e ra t io n s
Preconstructed Composite Units (PCUs)
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Ability to transport and lift new superstructure into place was the primary design consideration.



De sig n  Co n sid e ra t io n s

– Loca te d  6  n e w  
g ird e rs b e tw e e n  
7 e xist in g  g ird e rs.

– Allow e d  fo r 
con st ru c t ion  o f 
n e w  b e a rin g  
p e d e sta ls a n d  
b e a rin g s p rio r to  
w e e ke n d  c lo su re .
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De sig n  Co n sid e ra t io n s
Deck Slab Extensions
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De sig n  Co n sid e ra t io n s
Backwall Modifications
– Demolish and reconstruct top portion of 

existing backwall to make room for deck 
slab extension.

– Crucial to construct an accurate interface 
between deck slab extension and top of 
backwall.

– Challenge to construct new backwall (at 
bridge location) to match underside of PCU 
deck slab extension (constructed offsite).

– Design plan was to modify backwall during 
weekend closure prior to segment lift.

– Contractor requested to place PCU’s first.
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De sig n  Co n sid e ra t io n s
Deck Closure Pours

– Two 3’ -7” deck closure 
pours designed to 
provide a continuous 
deck.

– Material needed an 
accelerated cure to meet 
tight weekend schedule.

– Constructed using Latex 
Modified Concrete, Very 
Early Strength (LMC -VE) 
per VDOT Materials. 

– Met compressive 
strength requirements in 
4 hours! 
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De sig n  Co n sid e ra t io n s
Post -weekend Closure Design Elements
– New BR27 railings, sidewalks, pedestrian fences, and asphalt 

overlay on bridge.
– New sidewalk, curb, and retaining wall at bridge approaches.
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Clearview 
pedestrian fence



Acce le ra t e d  Su p e rst ru c t u re  Co n st ru c t io n
Aw a rd  a n d  Sch e d u le  Co n st ra in t s

– ABC su p e rst ru c tu re  re p la ce m e n t  p ro je c t  a w a rd e d  to  Ma rt in s 
Con st ru c t ion  on  Ma rch  4, 20 19

– Fa b rica te  su p e rst ru c tu re  o ff-sit e  in  se g m e n ts, t ra n sp ort  a n d  in sta ll
– P ick on e  o f th re e  w e e ke n d s to  re p la ce  th e  b rid g e : 8 /3, 8 /10 , 8 /17
– De tou r a llow e d  from  10  PM Frid a y to  5  AM Mon d a y; ONLY 55  HOURS
– Su b st ru c tu re  w ork in c lu d in g  n e w  b e a m  se a t  con st ru c t ion  to  b e  

p e rfo rm e d  p rio r to  w e e ke n d  c losu re  
– Pa ra p e t s, sid e w a lks, fe n ce  a n d  a sp h a lt  ove rla y con st ru c te d  a ft e r 

w e e ke n d  c losu re
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Acce le ra t e d  Su p e rst ru c t u re  Co n st ru c t io n
Offsite Construction
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– Transport and survey constraints resulted in pursuit of leasing close by casting yard
– 8 ton weight restriction on Route 50 
– Ability to perform repeated surveys of substructure modifications and 

superstructure segments
– Section of yard with favorable cross -slope similar

to final position



Acce le ra t e d  Su p e rst ru c t u re  Co n st ru c t io n
Offsite Construction
–Plate girder layout June 19, 2019.

– Design plan requirement to shop assemble first. 
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Acce le ra t e d  Su p e rst ru c t u re  Co n st ru c t io n
Offsite Construction
–Deck reinforcement placement July 9, 2019.
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Acce le ra t e d  Su p e rst ru c t u re  Co n st ru c t io n
Offsite Construction
–Deck pour July 10, 2019.

– 10 continuous concrete trucks, 80CY concrete total
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Acce le ra t e d  Su p e rst ru c t u re  Co n st ru c t io n
Preconstructed Composite Units (PCUs)

1
2

3
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Acce le ra t e d  Su p e rst ru c t u re  Co n st ru c t io n
PCU Loading and Transport 
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– Loaded and Staged Prior to Weekend Closure - August 1, 2019  
– Maintain line and grade / prevent turn and twist: 

– Super -duty turn buckles during lifting
– Specialized stretchable trailers with self -adjusting hydraulic axles



ABC W e e ke n d  Clo su re

August 2 – Au g u st  5 , 20 19



Ma in t e n a n ce  o f Tra ffic  (MOT)
Weekend Closure of Route 50
–Complete closure of Wilson Boulevard bridge (shown in 

red).
–Complete closure of Route 50 (shown in yellow).
–Route 50 detour onto existing ramps (red arrows).
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Weekend Closure - De m o lit io n
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Friday
10:00 PM
11:00 PM

Saturday

12:00 AM
2:00 AM
4:00 AM
6:00 AM
8:00 AM

10:00 AM
12:00 PM

2:00 PM
4:00 PM
6:00 PM
8:00 PM

10:00 PM

Sunday

12:00 AM
2:00 AM
4:00 AM
6:00 AM
8:00 AM

10:00 AM
12:00 PM

2:00 PM
4:00 PM
6:00 PM
8:00 PM

10:00 PM

Monday

12:00 AM
1:00 AM
2:00 AM
3:00 AM
4:00 AM
5:00 AM



Weekend Closure –De b ris Re m o va l a n d  Su b st ru c t u re  
De m o /Fo rm w o rk
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Friday
10:00 PM
11:00 PM

Saturday

12:00 AM
2:00 AM
4:00 AM
6:00 AM
8:00 AM

10:00 AM
12:00 PM

2:00 PM
4:00 PM
6:00 PM
8:00 PM

10:00 PM

Sunday

12:00 AM
2:00 AM
4:00 AM
6:00 AM
8:00 AM

10:00 AM
12:00 PM

2:00 PM
4:00 PM
6:00 PM
8:00 PM

10:00 PM

Monday

12:00 AM
1:00 AM
2:00 AM
3:00 AM
4:00 AM
5:00 AM
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Weekend Closure –PCU In st a lla t io n  – Se g m e n t  1

Friday
10:00 PM
11:00 PM

Saturday

12:00 AM
2:00 AM
4:00 AM
6:00 AM
8:00 AM

10:00 AM
12:00 PM

2:00 PM
4:00 PM
6:00 PM
8:00 PM

10:00 PM

Sunday

12:00 AM
2:00 AM
4:00 AM
6:00 AM
8:00 AM

10:00 AM
12:00 PM

2:00 PM
4:00 PM
6:00 PM
8:00 PM

10:00 PM

Monday

12:00 AM
1:00 AM
2:00 AM
3:00 AM
4:00 AM
5:00 AM
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Weekend Closure –PCU In st a lla t io n  – Se g m e n t  2

Friday
10:00 PM
11:00 PM

Saturday

12:00 AM
2:00 AM
4:00 AM
6:00 AM
8:00 AM

10:00 AM
12:00 PM

2:00 PM
4:00 PM
6:00 PM
8:00 PM

10:00 PM

Sunday

12:00 AM
2:00 AM
4:00 AM
6:00 AM
8:00 AM

10:00 AM
12:00 PM

2:00 PM
4:00 PM
6:00 PM
8:00 PM

10:00 PM

Monday

12:00 AM
1:00 AM
2:00 AM
3:00 AM
4:00 AM
5:00 AM
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Weekend Closure –PCU In st a lla t io n  – Se g m e n t  3

Friday
10:00 PM
11:00 PM

Saturday

12:00 AM
2:00 AM
4:00 AM
6:00 AM
8:00 AM

10:00 AM
12:00 PM

2:00 PM
4:00 PM
6:00 PM
8:00 PM

10:00 PM

Sunday

12:00 AM
2:00 AM
4:00 AM
6:00 AM
8:00 AM

10:00 AM
12:00 PM

2:00 PM
4:00 PM
6:00 PM
8:00 PM

10:00 PM

Monday

12:00 AM
1:00 AM
2:00 AM
3:00 AM
4:00 AM
5:00 AM
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Weekend Closure –Installation of Closure Pour Formwork 
and Reinforcing 
Friday

10:00 PM
11:00 PM

Saturday

12:00 AM
2:00 AM
4:00 AM
6:00 AM
8:00 AM

10:00 AM
12:00 PM

2:00 PM
4:00 PM
6:00 PM
8:00 PM

10:00 PM

Sunday

12:00 AM
2:00 AM
4:00 AM
6:00 AM
8:00 AM

10:00 AM
12:00 PM

2:00 PM
4:00 PM
6:00 PM
8:00 PM

10:00 PM

Monday

12:00 AM
1:00 AM
2:00 AM
3:00 AM
4:00 AM
5:00 AM
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Weekend Closure –Backwall Pours (Concurrent with 
Closure Forming)
Friday

10:00 PM
11:00 PM

Saturday

12:00 AM
2:00 AM
4:00 AM
6:00 AM
8:00 AM

10:00 AM
12:00 PM

2:00 PM
4:00 PM
6:00 PM
8:00 PM

10:00 PM

Sunday

12:00 AM
2:00 AM
4:00 AM
6:00 AM
8:00 AM

10:00 AM
12:00 PM

2:00 PM
4:00 PM
6:00 PM
8:00 PM

10:00 PM

Monday

12:00 AM
1:00 AM
2:00 AM
3:00 AM
4:00 AM
5:00 AM

- VDOT re q u ire d  LMC-VE
fo r b a ckw a ll p ou r.

- Con t ra c to r re q u e st e d  to  
ca st  b a ckw a lls AFTER 
se g m e n t s w e re  in  p la ce .

- Closu re  op e n in g s w e re  
u t ilize d  to  fu n n e l 
con c re t e  in to  fo rm s.

- Pe rfe c t  in t e rfa ce  a t  
ove rh a n g .

- Ch a n g e  sa ve d  h ou rs in  
con st ru c t ion  sch e d u le .
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Weekend Closure –Closure Pours

Friday
10:00 PM
11:00 PM

Saturday

12:00 AM
2:00 AM
4:00 AM
6:00 AM
8:00 AM

10:00 AM
12:00 PM

2:00 PM
4:00 PM
6:00 PM
8:00 PM

10:00 PM

Sunday

12:00 AM
2:00 AM
4:00 AM
6:00 AM
8:00 AM

10:00 AM
12:00 PM

2:00 PM
4:00 PM
6:00 PM
8:00 PM

10:00 PM

Monday

12:00 AM
1:00 AM
2:00 AM
3:00 AM
4:00 AM
5:00 AM

- Mod ifie d  Mix De sig n  w ith  P la st ic ize rs a n d  Re ta rd e rs t o  e xte n d  cu re  t im e  from  
20  m in u te s t o  40  m in u te s

- Offse t  Tru cks Alon g  Ske w  a n d  Syn ch ron ize d  Tru ck Move m e n t  t o  re d u ce  
d iffe re n t ia l d e fle c t ion s 

- Bo th  m e a su re s re su lt e d  in  q u a lit y d e ck con c re t e  a n d  c lo su re  p ou rs without 
cracking .



32

Weekend Closure –Cleanup and Bridge Opening
Friday

10:00 PM
11:00 PM

Saturday

12:00 AM
2:00 AM
4:00 AM
6:00 AM
8:00 AM

10:00 AM
12:00 PM

2:00 PM
4:00 PM
6:00 PM
8:00 PM

10:00 PM

Sunday

12:00 AM
2:00 AM
4:00 AM
6:00 AM
8:00 AM

10:00 AM
12:00 PM

2:00 PM
4:00 PM
6:00 PM
8:00 PM

10:00 PM

Monday

12:00 AM
1:00 AM
2:00 AM
3:00 AM
4:00 AM
5:00 AM

- Cu rin g  o f c losu re  p ou rs

- In sta lla t ion  a n d  b o lt in g  o f b a rrie rs

- Cle a n -Up

- Re m ova l o f MOT De vice s a n d  Sig n s
- Rou te  50  : OPENED TO TRAFFIC AT 2:30  AM

- Wilson  Blvd .: OPENED TO TRAFFIC AT 4:20  AM

- Tota l Tim e  to  Re p la ce  Su p e rst ru c tu re : ONLY 54 HOURS



Po st  W e e ke n d  Clo su re
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– Fin a l Ele va t ion  Vie w
De ce m b e r 5 , 20 19 . 



Be fo re  & Aft e r
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Pu b lic  In fo rm a t io n

BEFORE
- Project Website
- News Release
- Tweets
- News Stories

AFTER
- Time Lapse Video (Twitter, Facebook, Reddit, LinkedIn, YouTube)
- Impressions: 63, 835; Views: 46,300; Likes: 1,967; Comments: 193;

Shares: 168
- News Stories, including Popular Science
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Notable Public Approval     



Co n c lu sio n s & Qu a lit y Assu ra n ce
– COORDINATION MEETINGS b e tw e e n  WSP, Ma rt in s Con st ru c t ion  Corp ., VDOT, 

th e  City o f Fa lls Ch u rch , Fa irfa x a n d  Arlin g ton  Cou n t ie s, a n d  loca l b u sin e sse s.

– SIGNIFICANT VDOT INVOLVEMENT (Ma te ria ls, Tra ffic , St ru c tu re  & Brid g e )

– DESIGN QA/QC PROCESS

– PCU SHOP ASSEMBLY re q u ire d .

– TIMELY RESPONSES to  RFI’s a n d  sh op  d ra w in g s.

– CONSTANT PRESENCE d u rin g  th e  w e e ke n d  c losu re  

– Ad va n ce d  PUBLIC OUTREACH is e sse n t ia l!

– Th e  SEAMLESS COLLABORATION b e tw e e n  VDOT, WSP, a n d  Ma rt in s 
Con st ru c t ion  Corp . w a s e sse n t ia l t o  a ch ie vin g  a  su cce ssfu l ABC 
SUPERSTRUCTURE REPLACEMENT UTILIZING PCUs WITH CLOSURE POURS in  
North e rn  Virg in ia !

37



Aw a rd  W in n in g  Pro je c t !
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– Aw a rd e d  th e  ACEC Me t ro -Wa sh in g ton  ch a p te r’s
“En g in e e rin g  Exce lle n ce  Hon or Aw a rd ”



Aw a rd  W in n in g  Pro je c t !
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– Aw a rd e d  th e  ACEC Me t ro -Wa sh in g ton  ch a p te r’s
“Be st  Loca l P ro je c t” a w a rd



Ackn o w le d g e m e n t s

– Ma n y th a n ks to  VDOT, WSP, a n d  Ma rt in s Con st ru c t ion  fo r 
th e  su cce ssfu l su p e rst ru c tu re  re p la ce m e n t  in  Se ve n  Corn e rs! 
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Tim e  La p se  Vid e o
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Qu e st io n s?
Th a n k yo u !

42
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