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2016	
  ICRI	
  Kick-­‐Off	
  Party	
  |	
  February	
  1,	
  2016	
  

PERFORMANCE	
  OF	
  OHIO’S	
  	
  
	
   	
  CONCRETE	
  ARCH	
  BRIDGE	
  
	
   	
   	
   	
   	
   	
   	
   	
   	
   	
  REHABILITATION	
  

PRACTICES	
  

WILLIAM	
  VERMES,	
  PE	
  
NOVEMBER	
  10,	
  2016	
  

	
  

2016	
  ICRI	
  Kick-­‐Off	
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  |	
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  1,	
  2016	
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  PE	
  
NOVEMBER	
  10,	
  2016	
  

	
  

Why?	
  

CEDAR	
  POINT	
  ROAD	
  BRIDGE	
  	
  
•  	
   86-­‐YEARS	
  OLD	
  
•  	
   HISTORIC	
  BRIDGE	
  IN	
  A	
  

	
  PARK	
  SETTING	
  

OWNER:	
  
PREFERS	
  REHAB	
  W/	
  75-­‐YEAR	
  	
  
ADDED	
  SERVICE	
  LIFE	
  

2016	
  ICRI	
  Kick-­‐Off	
  Party	
  |	
  February	
  1,	
  2016	
  

ODOT:	
  
•  12	
  DISTRICTS	
  
•  1-­‐CENTRAL	
  OFFICE	
  

•  13	
  OPINIONS	
  
•  7	
  DISTRICTS	
  HAVE	
  USED	
  

CATHODIC	
  PROTECTION	
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  PE	
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  Why?	
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FHWA/NHI	
  BRIDGE	
  
CONDITION	
  RATING	
  SCALE	
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What	
  the	
  	
  
Bridge	
  Owner	
  Wants	
  

RATING	
  
CONDITION	
  

ODOT	
   NBIS	
  

1	
  –	
  Good	
  

9	
   Excellent	
  

8	
   Very	
  Good	
  

7	
   Good	
  

2	
  –	
  Fair	
  

6	
   SaBsfactory	
  

5	
   Fair	
  

3	
  –	
  Poor	
  

4	
   Poor	
  

3	
   Serious	
  

4	
  –	
  CriBcal	
  

2	
   CriBcal	
  

1	
   Imminent	
  Failure	
  

0	
   Failure	
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Concrete	
  Bridges	
  –	
  	
  
A	
  Historical	
  PerspecWve	
  of	
  Durability	
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Concrete	
  Bridges	
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  PerspecWve	
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Concrete	
  Bridges	
  –	
  	
  
A	
  Historical	
  PerspecWve	
  of	
  Durability	
  

NORTH	
  HILLS	
  VIADUCT	
  	
  
AKRON,	
  OHIO	
  
1922-­‐1977	
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Concrete	
  Bridges	
  –	
  	
  
A	
  Historical	
  PerspecWve	
  of	
  Durability	
  
ASHTABULA	
  VIADUCT,	
  OPENED	
  1922	
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Concrete	
  Bridges	
  –	
  	
  
A	
  Historical	
  PerspecWve	
  of	
  Durability	
  

ASHTABULA	
  VIADUCT,	
  
DEMOLISHED	
  1997	
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Ohio’s	
  ConvenWonal	
  	
  
Concrete	
  Arch	
  RehabilitaWon	
  –	
  

1980s	
  to	
  2010	
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Brookpark	
  Road	
  Viaduct	
  RehabilitaWon,	
  
1987-­‐88	
  

•  OPENED	
  1936	
  
•  PARK	
  SETTING	
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Brookpark	
  Road	
  Viaduct	
  RehabilitaWon,	
  
1987-­‐88	
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Brookpark	
  Road	
  Viaduct	
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Brookpark	
  Road	
  Viaduct	
  RehabilitaWon,	
  
1987-­‐88	
  

	
  CONSTRUCTION	
  BUDGE:	
   	
   	
   	
  $3	
  MILLION	
  
	
  

FINAL	
  CONSTRUCTION	
  COST: 	
  	
   	
   	
  $9	
  MILLION	
  
__________________________________________	
  
	
  
“WE	
  COULD	
  HAVE	
  GOT	
  A	
  NEW	
  BRIDGE	
  FOR	
  $12	
  MILLION!”	
  	
  

	
   	
   	
  -­‐	
  ODOT	
  RESIDENT	
  ENGINEER	
  -­‐	
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Brookpark	
  Road	
  Viaduct,	
  2016	
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Brookpark	
  Road	
  Viaduct,	
  2016	
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Brookpark	
  Road	
  Viaduct,	
  2016	
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Brookpark	
  Road	
  Viaduct	
  
Superstructure	
  CondiWon	
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Cleveland’s	
  Detroit-­‐Superior	
  Bridge,	
  1917	
  

ONE	
  OF	
  CLEVELAND’S	
  ICONS	
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Detroit-­‐Superior	
  Bridge	
  RehabilitaWon,	
  1995-­‐97	
  

Member	
  
Total	
  

Members	
  
Members	
  
Replaced	
  

Total	
  Percent	
  
Replaced	
  

Upper	
  Deck	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
Floor	
  Beams	
   686	
   316	
   38%	
  

Upper	
  Deck	
  
Columns	
   693	
   179	
   26%	
  

Upper	
  Deck	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
Jack	
  Arches	
   564	
   260	
   45%	
  

Lower	
  Deck	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
Floor	
  Beams	
   548	
   50.5	
   11%	
  

Lower	
  Deck	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
Corbels	
   279	
   79	
   28%	
  

Lower	
  Deck	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
Jack	
  Arches	
   520	
   176	
   34%	
  

Lower	
  Deck	
  
Columns	
   488	
   8	
   2%	
  

Upper	
  Exterior	
  
Pier	
  ShaVs	
   32	
   17.5	
   55%	
  

Lower	
  Exterior	
  
Pier	
  ShaVs	
   28	
   5.5	
   20%	
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Cleveland’s	
  Detroit-­‐Superior	
  Bridge,	
  	
  
1995-­‐97	
  RehabilitaWon	
  

GENERAL	
  OPINION:	
  PATCHES	
  ONLY	
  LAST	
  10	
  YEARS!	
  
	
  
	
  

REVISED	
  PATCHING	
  STRATEGIES	
  USED:	
  
•  SAWCUT	
  EDGES	
  
•  SHOTCRETE	
  –	
  HIGH	
  QUALITY	
  CONTROL,	
  LOW	
  

	
   	
   	
   	
   	
   	
  	
  	
  	
  	
  	
  	
  PERMEABILITY	
  MIXES.	
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Cleveland’s	
  Detroit-­‐Superior	
  Bridge,	
  	
  
1995-­‐97	
  RehabilitaWon	
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Detroit-­‐Superior	
  Bridge	
  
Superstructure	
  CondiWon	
  

MINOR	
  REPAIRS	
  -­‐	
  PATCHING	
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  1,	
  2016	
  

WILLIAM	
  VERMES	
  PE	
  
NOVEMBER	
  10,	
  2016	
  

	
  

Ohio	
  Patching	
  of	
  Spalls	
  

GENERAL	
  OPINION:	
  STILL	
  PATCHES	
  ARE	
  TEMPORARY!	
  
	
  
	
  

NEXT	
  REVISED	
  PATCHING	
  STRATEGIES	
  USED:	
  
•  POURED-­‐IN-­‐PLACE	
  PATCHES	
  PREFERRED	
  
•  2005:	
  STAINLESS	
  STEEL	
  HOOKED	
  DOWELS	
  	
  
	
   	
  	
  
	
  	
  

	
  
	
  
	
  	
  

	
  	
  
2016	
  ICRI	
  Kick-­‐Off	
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Ohio	
  Patching	
  of	
  Spalls	
  

STAINLESS	
  STEEL	
  HOOKED	
  DOWELS	
  
(ANCHOR	
  THOSE	
  PATCHES)	
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Cathodic	
  ProtecWon	
  &	
  	
  
Ohio’s	
  Bridges,	
  
1993	
  -­‐	
  Present	
  

2016	
  ICRI	
  Kick-­‐Off	
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  |	
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  1,	
  2016	
  

WILLIAM	
  VERMES	
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I-­‐90	
  Bridge	
  Decks	
  RehabilitaWon,	
  1993	
  

•  I-­‐90	
  OVERPASSES	
  BUILT	
  IN	
  1960S	
  
•  WEARING	
  SURFACE	
  REPLACEMENT	
  AFTER	
  30	
  YEARS	
  
•  CATHODIC	
  PROTECTION:	
  INSTALLED	
  TITANIUM	
  MESH	
  

WITH	
  IMPRESSED	
  CURRENT.	
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I-­‐90	
  Bridge	
  Decks	
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I-­‐90	
  Bridge	
  Decks	
  RehabilitaWon,	
  1993	
  

COLUMBIA	
  ROAD	
  OVER	
  I-­‐90	
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I-­‐90	
  Bridge	
  Decks	
  RehabilitaWon,	
  1993	
  

A	
  GOOD	
  WEARING	
  SURFACE	
  
MEANS	
  A	
  GOOD	
  DECK.	
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I-­‐90	
  Bridge	
  Decks	
  RehabilitaWon,	
  1993	
  

ALL	
  IMPRESSED	
  CURRENT	
  SYSTEMS	
  WERE	
  
	
  POWERED	
  DOWN	
  IN	
  2013.	
  

CONDITION	
  IS	
  BEING	
  MONITORED	
  CLOSELY.	
  

2016	
  ICRI	
  Kick-­‐Off	
  Party	
  |	
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  1,	
  2016	
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Jefferson	
  Street	
  Bridge,	
  Fairmont,	
  West	
  Virginia	
  
(1922)	
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  Kick-­‐Off	
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  |	
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  1,	
  2016	
  

WILLIAM	
  VERMES	
  PE	
  
NOVEMBER	
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  2016	
  

	
  

Jefferson	
  Street	
  Bridge,	
  Fairmont,	
  West	
  Virginia	
  
Rehabilitated	
  2001	
  

ALL	
  CONCRETE	
  STRUCTURE	
  WAS	
  REMOVED	
  
DOWN	
  TO	
  ARCH	
  RIBS.	
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  ICRI	
  Kick-­‐Off	
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  |	
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  1,	
  2016	
  

WILLIAM	
  VERMES	
  PE	
  
NOVEMBER	
  10,	
  2016	
  

	
  

Jefferson	
  Street	
  Bridge,	
  Fairmont,	
  West	
  Virginia	
  
Rehabilitated	
  2001	
  

TITANIUM	
  MESH	
  CATHODIC	
  PROTECTION	
  
PLACE	
  ON	
  PERIMETER	
  OF	
  ALL	
  ARCH	
  SURFACES.	
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  Kick-­‐Off	
  Party	
  |	
  February	
  1,	
  2016	
  

WILLIAM	
  VERMES	
  PE	
  
NOVEMBER	
  10,	
  2016	
  

	
  

Jefferson	
  Street	
  Bridge,	
  Fairmont,	
  West	
  Virginia	
  
Rehabilitated	
  2001	
  

NO	
  CORROSION,	
  	
  
	
  NO	
  EFFLORESCENCE.	
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  Kick-­‐Off	
  Party	
  |	
  February	
  1,	
  2016	
  

WILLIAM	
  VERMES	
  PE	
  
NOVEMBER	
  10,	
  2016	
  

	
  

Jefferson	
  Street	
  Bridge,	
  Fairmont,	
  West	
  Virginia	
  
Rehabilitated	
  2001	
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2016	
  ICRI	
  Kick-­‐Off	
  Party	
  |	
  February	
  1,	
  2016	
  

WILLIAM	
  VERMES	
  PE	
  
NOVEMBER	
  10,	
  2016	
  

	
  

Jefferson	
  Street	
  Bridge,	
  Fairmont,	
  West	
  Virginia	
  
Rehabilitated	
  2001	
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   2010	
   2011	
   2012	
   2013	
   2014	
   2015	
   2016	
  

Co
nd

iW
on

	
  R
aW

ng
	
  

Year	
  

Jefferson	
  Street	
  Bridge	
  
Superstructure	
  CondiWon	
  RaWng	
  

2016	
  ICRI	
  Kick-­‐Off	
  Party	
  |	
  February	
  1,	
  2016	
  

WILLIAM	
  VERMES	
  PE	
  
NOVEMBER	
  10,	
  2016	
  

	
  

Blaine	
  Hill	
  Viaduct,	
  SE	
  Ohio	
  (1935)	
  

2016	
  ICRI	
  Kick-­‐Off	
  Party	
  |	
  February	
  1,	
  2016	
  

WILLIAM	
  VERMES	
  PE	
  
NOVEMBER	
  10,	
  2016	
  

	
  

Blaine	
  Hill	
  Viaduct,	
  SE	
  Ohio	
  

2016	
  ICRI	
  Kick-­‐Off	
  Party	
  |	
  February	
  1,	
  2016	
  

WILLIAM	
  VERMES	
  PE	
  
NOVEMBER	
  10,	
  2016	
  

	
  

Blaine	
  Hill	
  Viaduct,	
  SE	
  Ohio	
  

2016	
  ICRI	
  Kick-­‐Off	
  Party	
  |	
  February	
  1,	
  2016	
  

WILLIAM	
  VERMES	
  PE	
  
NOVEMBER	
  10,	
  2016	
  

	
  

Blaine	
  Hill	
  Viaduct,	
  SE	
  Ohio	
  

2016	
  ICRI	
  Kick-­‐Off	
  Party	
  |	
  February	
  1,	
  2016	
  

WILLIAM	
  VERMES	
  PE	
  
NOVEMBER	
  10,	
  2016	
  

	
  

Blaine	
  Hill	
  Viaduct,	
  SE	
  Ohio	
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2016	
  ICRI	
  Kick-­‐Off	
  Party	
  |	
  February	
  1,	
  2016	
  

WILLIAM	
  VERMES	
  PE	
  
NOVEMBER	
  10,	
  2016	
  

	
  

Blaine	
  Hill	
  Viaduct,	
  SE	
  Ohio	
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  1997	
  1998	
  1999	
  2000	
  2001	
  2002	
  2003	
  2004	
  2005	
  2006	
  2007	
  2008	
  2009	
  2010	
  2011	
  2012	
  2013	
  2014	
  

Co
nd

iW
on

	
  R
aW

ng
	
  

Year	
  

Blaine	
  Hill	
  Viaduct	
  	
  
Superstructure	
  CondiWon	
  RaWng	
  

REHABILITATION	
  
	
  	
  

2016	
  ICRI	
  Kick-­‐Off	
  Party	
  |	
  February	
  1,	
  2016	
  

WILLIAM	
  VERMES	
  PE	
  
NOVEMBER	
  10,	
  2016	
  

	
  

Richland	
  Avenue	
  Bridge,	
  Athens,	
  Ohio	
  (1932)	
  

2016	
  ICRI	
  Kick-­‐Off	
  Party	
  |	
  February	
  1,	
  2016	
  

WILLIAM	
  VERMES	
  PE	
  
NOVEMBER	
  10,	
  2016	
  

	
  

Richland	
  Avenue	
  Bridge	
  RehabilitaWon	
  (2013)	
  

2016	
  ICRI	
  Kick-­‐Off	
  Party	
  |	
  February	
  1,	
  2016	
  

WILLIAM	
  VERMES	
  PE	
  
NOVEMBER	
  10,	
  2016	
  

	
  

Richland	
  Avenue	
  Bridge	
  RehabilitaWon	
  (2013)	
  

2016	
  ICRI	
  Kick-­‐Off	
  Party	
  |	
  February	
  1,	
  2016	
  

WILLIAM	
  VERMES	
  PE	
  
NOVEMBER	
  10,	
  2016	
  

	
  

Richland	
  Avenue	
  Bridge	
  RehabilitaWon	
  (2013)	
  

NO	
  CORROSION,	
  	
  
EFFLORESCENCE	
  MAY	
  BE	
  LITHIUM	
  HYDROXIDE	
  

2016	
  ICRI	
  Kick-­‐Off	
  Party	
  |	
  February	
  1,	
  2016	
  

WILLIAM	
  VERMES	
  PE	
  
NOVEMBER	
  10,	
  2016	
  

	
  

STA-­‐172	
  Bridge,	
  Canton,	
  Ohio	
  (1925)	
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2016	
  ICRI	
  Kick-­‐Off	
  Party	
  |	
  February	
  1,	
  2016	
  

WILLIAM	
  VERMES	
  PE	
  
NOVEMBER	
  10,	
  2016	
  

	
  

STA-­‐172	
  Bridge,	
  Canton,	
  Ohio	
  (1925)	
  

2016	
  ICRI	
  Kick-­‐Off	
  Party	
  |	
  February	
  1,	
  2016	
  

WILLIAM	
  VERMES	
  PE	
  
NOVEMBER	
  10,	
  2016	
  

	
  

STA-­‐172	
  Bridge,	
  Canton,	
  Ohio	
  (1925)	
  

2016	
  ICRI	
  Kick-­‐Off	
  Party	
  |	
  February	
  1,	
  2016	
  

WILLIAM	
  VERMES	
  PE	
  
NOVEMBER	
  10,	
  2016	
  

	
  

STA-­‐172	
  Bridge	
  RehabilitaWon,	
  2013	
  

NO	
  CORROSION,	
  	
  
EFFLORESCENCE	
  (TASTES	
  LIKE	
  
CALCIUM	
  CHLORIDE)	
  

2016	
  ICRI	
  Kick-­‐Off	
  Party	
  |	
  February	
  1,	
  2016	
  

WILLIAM	
  VERMES	
  PE	
  
NOVEMBER	
  10,	
  2016	
  

	
  

A	
  Trend	
  Toward	
  FRPs	
  –	
  	
  
Securing	
  Patches	
  through	
  

Confinement	
  

2016	
  ICRI	
  Kick-­‐Off	
  Party	
  |	
  February	
  1,	
  2016	
  

WILLIAM	
  VERMES	
  PE	
  
NOVEMBER	
  10,	
  2016	
  

	
  

US	
  23	
  SB	
  over	
  Iuka	
  Ravine,	
  Columbus	
  (1916)	
  

2016	
  ICRI	
  Kick-­‐Off	
  Party	
  |	
  February	
  1,	
  2016	
  

WILLIAM	
  VERMES	
  PE	
  
NOVEMBER	
  10,	
  2016	
  

	
  

US	
  23	
  SB	
  over	
  Iuka	
  Ravine,	
  Columbus	
  (1916)	
  

FRP	
  WRAP	
  INSTALLED	
  FOR	
  CONFINEMENT,	
  2006	
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2016	
  ICRI	
  Kick-­‐Off	
  Party	
  |	
  February	
  1,	
  2016	
  

WILLIAM	
  VERMES	
  PE	
  
NOVEMBER	
  10,	
  2016	
  

	
  

US	
  23	
  SB	
  over	
  Iuka	
  Ravine,	
  Columbus	
  (1916)	
  

2016	
  ICRI	
  Kick-­‐Off	
  Party	
  |	
  February	
  1,	
  2016	
  

WILLIAM	
  VERMES	
  PE	
  
NOVEMBER	
  10,	
  2016	
  

	
  

Jericho	
  Bridge,	
  SE	
  Ohio	
  (1936)	
  

FRP	
  WRAP	
  INSTALLED	
  FOR	
  STRENGTHENING,	
  2012	
  

2016	
  ICRI	
  Kick-­‐Off	
  Party	
  |	
  February	
  1,	
  2016	
  

WILLIAM	
  VERMES	
  PE	
  
NOVEMBER	
  10,	
  2016	
  

	
  

Jericho	
  Bridge,	
  SE	
  Ohio	
  

2016	
  ICRI	
  Kick-­‐Off	
  Party	
  |	
  February	
  1,	
  2016	
  

WILLIAM	
  VERMES	
  PE	
  
NOVEMBER	
  10,	
  2016	
  

	
  

Jericho	
  Bridge,	
  SE	
  Ohio	
  

2016	
  ICRI	
  Kick-­‐Off	
  Party	
  |	
  February	
  1,	
  2016	
  

WILLIAM	
  VERMES	
  PE	
  
NOVEMBER	
  10,	
  2016	
  

	
  

Jericho	
  Bridge,	
  SE	
  Ohio	
  

2016	
  ICRI	
  Kick-­‐Off	
  Party	
  |	
  February	
  1,	
  2016	
  

WILLIAM	
  VERMES	
  PE	
  
NOVEMBER	
  10,	
  2016	
  

	
  

Jericho	
  Bridge,	
  SE	
  Ohio	
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2016	
  ICRI	
  Kick-­‐Off	
  Party	
  |	
  February	
  1,	
  2016	
  

WILLIAM	
  VERMES	
  PE	
  
NOVEMBER	
  10,	
  2016	
  

	
  

Jericho	
  Bridge,	
  SE	
  Ohio	
  

POSSIBLE	
  CORROSION	
  

EDGE	
  OF	
  FRP	
  

2016	
  ICRI	
  Kick-­‐Off	
  Party	
  |	
  February	
  1,	
  2016	
  

WILLIAM	
  VERMES	
  PE	
  
NOVEMBER	
  10,	
  2016	
  

	
  

CauWon	
  with	
  FRP	
  Wraps	
  for	
  Confinement	
  

LONG-­‐TERM	
  MONITORING	
  OF	
  CARBON	
  FIBER-­‐REINFORCED	
  
POLYMER-­‐WRAPPED	
  CONCRETE	
  COLUMNS	
  UNDER	
  SEVERE	
  
ENVIRONMENT,	
  ACI	
  STRUCTURAL	
  JOURNAL,	
  NOV.-­‐DEC.	
  2006.	
  
	
  
•  ACCELERATED	
  48-­‐MONTH	
  CHLORIDE	
  ATTACK	
  ON	
  SPECIMENS.	
  
	
  
CONCLUSION:	
  	
  
FRP	
  WRAP	
  REDUCE	
  CORROSION	
  TO	
  10%	
  OF	
  NORMAL	
  ACTIVITY.	
  
	
  

2016	
  ICRI	
  Kick-­‐Off	
  Party	
  |	
  February	
  1,	
  2016	
  

WILLIAM	
  VERMES	
  PE	
  
NOVEMBER	
  10,	
  2016	
  

	
  

CauWon	
  with	
  FRP	
  Wraps	
  for	
  Confinement	
  

2016	
  ICRI	
  Kick-­‐Off	
  Party	
  |	
  February	
  1,	
  2016	
  

WILLIAM	
  VERMES	
  PE	
  
NOVEMBER	
  10,	
  2016	
  

	
  

CauWon	
  with	
  FRP	
  Wraps	
  for	
  Confinement	
  

USE	
  OF	
  FRP	
  WRAPS	
  DOES	
  PRESENT	
  A	
  NEED	
  TO	
  EDUCATE	
  
BRIDGE	
  OWNERS	
  THAT	
  FRPS	
  MAY	
  HAVE	
  SOME	
  LIMITATIONS	
  TO	
  
THE	
  LONG-­‐TERM	
  SERVICE	
  OF	
  THEIR	
  BRIDGES.	
  	
  
	
  
WRAP	
  AND	
  WALK	
  AWAY	
  IS	
  THE	
  NOT	
  THE	
  ANSWER!	
  

2016	
  ICRI	
  Kick-­‐Off	
  Party	
  |	
  February	
  1,	
  2016	
  

WILLIAM	
  VERMES	
  PE	
  
NOVEMBER	
  10,	
  2016	
  

	
  

Detroit-­‐Superior	
  Bridge,	
  2015	
  

2016	
  ICRI	
  Kick-­‐Off	
  Party	
  |	
  February	
  1,	
  2016	
  

WILLIAM	
  VERMES	
  PE	
  
NOVEMBER	
  10,	
  2016	
  

	
  

Detroit-­‐Superior	
  Bridge,	
  2015	
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2016	
  ICRI	
  Kick-­‐Off	
  Party	
  |	
  February	
  1,	
  2016	
  

WILLIAM	
  VERMES	
  PE	
  
NOVEMBER	
  10,	
  2016	
  

	
  

Detroit-­‐Superior	
  Bridge,	
  2015	
  

2016	
  ICRI	
  Kick-­‐Off	
  Party	
  |	
  February	
  1,	
  2016	
  

WILLIAM	
  VERMES	
  PE	
  
NOVEMBER	
  10,	
  2016	
  

	
  

Detroit-­‐Superior	
  Bridge,	
  2015	
  

2016	
  ICRI	
  Kick-­‐Off	
  Party	
  |	
  February	
  1,	
  2016	
  

WILLIAM	
  VERMES	
  PE	
  
NOVEMBER	
  10,	
  2016	
  

	
  

Detroit-­‐Superior	
  Bridge,	
  2015	
  

2016	
  ICRI	
  Kick-­‐Off	
  Party	
  |	
  February	
  1,	
  2016	
  

WILLIAM	
  VERMES	
  PE	
  
NOVEMBER	
  10,	
  2016	
  

	
  

Detroit-­‐Superior	
  Bridge,	
  2015	
  

15	
  SF	
  DELAMINATION	
  (10%	
  TOTAL	
  AREA)	
  	
  
	
  IN	
  1995	
  (PATCHING	
  NON-­‐PERFORMED)	
  

COLUMN	
  REPLACED	
  IN	
  2015	
  	
  
	
  WITH	
  NO	
  EXTERNAL	
  SALT	
  APPLIED	
  

WEST	
  STATION	
  DETERIORATION	
  

2016	
  ICRI	
  Kick-­‐Off	
  Party	
  |	
  February	
  1,	
  2016	
  

WILLIAM	
  VERMES	
  PE	
  
NOVEMBER	
  10,	
  2016	
  

	
  

Conclusion	
  

WE	
  NEED	
  TO:	
  
1.  MONITOR	
  THE	
  PERFORMANCE	
  IN-­‐SERVICE	
  CATHODIC	
  

	
  PROTECTION	
  APPLICATIONS,	
  AND	
  TELL	
  BRIDGE	
  OWNERS	
  
	
  HOW	
  IT	
  IS	
  WORKING.	
  

2.  CONTINUE	
  TO	
  EDUCATE	
  BRIDGE	
  OWNERS	
  ON	
  VALUE	
  OF	
  
	
  CATHODIC	
  PROTECTION	
  AND	
  ITS	
  LONG-­‐TERM	
  VALUE	
  AND	
  
	
  NEED	
  TO	
  BE	
  USED	
  WITH	
  FRP	
  CONFINEMENT,	
  BECAUSE	
  
	
  OPINIONS	
  AND	
  KNOWLEDGE	
  VARIES.	
  

3.  CONTINUE	
  TO	
  EDUCATE	
  BRIDGE	
  ENGINEERS	
  ON	
  PROPER	
  
	
  METHODS	
  TO	
  EVALUATE	
  CONCRETE,	
  INCLUDING	
  TESTING	
  
	
  FOR	
  CARBONATION.	
  

	
  
	
  	
   2016	
  ICRI	
  Kick-­‐Off	
  Party	
  |	
  February	
  1,	
  2016	
  

WILLIAM	
  VERMES	
  PE	
  
NOVEMBER	
  10,	
  2016	
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