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Bridge Scour
Scour is the number 1 cause 

of bridge failure in the
United States
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High Water Events

When and how 
often to monitor?



• Overtopping of the bridge deck or approach roadway
• Pressure flow at the bridge (the low chord mostly or fully submerged)
• Vertical or lateral displacement of the superstructure
• Excessive horizontal or vertical separation at bridge deck joints
• Visible damage to the bridge deck, low chord, or substructure
• Sinkholes in the roadway behind the abutments
• Massive debris buildup, especially if near the low chord

What are we looking for?



 Rt. # Drainage
Sub 

Drainage  Br. #  Br. Alias SCR
 Affected Areas  
(Piers,Beams,Abutments,Approaches)

Foundation 
Type

High Water 
Mark Date / Time / Comments Inspectors

Clackamas 
Rv. Eagle Creek 03060A

Eagle Creek / Old 
State Hwy. 3

@ ( )
Bttm of PW steel  encasement  is 3' above crk. 
bttm. expsng 4 piles (channel side of PW).  US 
rock bar directs flows on to bnt 2 steel 
encasement.

Spread fting col. 
bnts except bnt 2.  
Bnt 2 is PW  on 
piles.

Clackamas 
Rv. Eagle Creek 05244

Kitzmiller Rd. / 
Bear Cr. 4

US NE bank scoured & undercut.  N BW: Top of 
ftng xpsd &covered w/ lrg rocks. SE WW ftng 
xpsd. No undermining present. Spread footings

Clackamas 
Rv. Eagle Creek 05246

Kitzmiller Rd. / N. 
Fk. Eagle Cr. 4

N. Abutment: Ftng & 20"-30" of vert. face are 
expsd.  S. Abutment: Ftng & 1' of vert face (on 
the US & DS corners) are expsd.  Ftng 
undermined @ BW- WW jct. (small area 4"-6" 
deep undermined).  SE WW undermined (4" 

Spread footings 
poured on rock

Clackamas 
Rv. Eagle Creek 05295 Heiple Road West Spread footings
Clackamas 
Rv. Eagle Creek 05296 Heiple Road East Spread footings
Clackamas 
Rv. Rock Creek 06040 Foster Road

Clackamas 
Rv. Rock Creek 06287 172nd 3

Footings are exposed on both abutments with 
4"of vertical footing face exposed on NE WW. Up 
to 8" of vert. ftng face xpsd on S. abut. @ mid pt. 
(no undermining present).  US & DS banks 
eroding especially behind wingwalls. Spead Footing

Clackamas 
Rv. Deep Creek 06299 Deep Cr.

US & DS S. bank scour.  Shear vert. bank wall 
w/in feet of S. abutment.  Bnt 2 col. undermined 
ftngs filled w/ lrg rock counter measures  

End bents on 
piles.  Int column 
bnts; spread ftngs

Clackamas 
Rv. 06364 Sailing Rd.

Channel scour holes @ NW and SE wingwalls.  
No footings are expsd.  Creek flows against US 
NW wingwall. Spread ftings

Clackamas 
Rv. Eagle Creek 06424

North Fork Eagle 
Cr. 8

US & DS bank scour. Hvy abrasion on int. bnts. 
S. int bnt: PW is undermined 1" deep full length 
on bank side & 6" deep @ US end on creek side.  
Bridge over topped with lrg debris,  2008.

Spread ftngs;  
End & int. bents 
pour on rock.

Deck overtop-
ped.  Apprch 
GR backfill 
eroded. (09)

Clackamas 
Rv. Eagle Creek 06466 Snuffin Rd. 8

S. abutment: US half of the BW ftng & 6"- 8" of 
vert ftng face expsd.  N. abutment: Ftng & 4"- 2' 
of ftng face expsd from US WW- BW jct to end 
of DS WW.  A 6' L x 1' D x 9" H section of the DS 
WW is undermin-ed, 4' DS from the BW-WW Spread footings

Clackamas 
Rv. Clear Creek 06505 Fishers Mill 8

Bnt 2: DS col; overpour undermined back to col.  
Bnt 3: US col overpour exposd & undermined.  
Channel & bank scour (scour hole 3'-5' deep 2' 
out from US col.in bnt 3).  No ftngs expsd on 
either int bnt. (ftngs 1.5' vert.)

End bents on 
piles.  Int bnts; 
spread ftngs

Clackamas 
Rv. Clear Creek 06508 Viola 3

Channel scour holes @ bnt 2 col (no ftngs 
expsd).  Bent 3 col. ftngs & 3.5"-24" of ftng faces 
exposed.  Some ftng bttms exposd but, not 
undermined.  Spn 4:  Hvy S. bank erosion @ bnt 

Spread footings 
end and int. bents.



Drainage
Sub 

Drainage  Br. #  Br. Alias SCR
 Affected Areas  
(Piers,Beams,Abutments,Approaches)

Foundation 
Type

Clackamas 
Rv. Rock Creek 06287 172nd 3

Footings are exposed on both abutments with 
4"of vertical footing face exposed on NE WW. Up 
to 8" of vert. ftng face xpsd on S. abut. @ mid pt. 
(no undermining present).  US & DS banks 
eroding especially behind wingwalls. Spread Footing























































































Meadowbrook Bridge
Over Milk Creek
Undermining found 2006

Temporary Mitigation installed 2007

Permit Application process started June, 2007

Work started July, 2008



Underwater Inspection Report







Engineering Required?





Critical Path Document





























































































Salmon River Bridge
Brightwood Loop Road

Undermining found SEP, 2018

Emergency Permit Application
process started SEP, 2018

Work started FEB, 2019



edge of water

edge of water
flow

0.3'-ftg.
2.0'

1-LF C/3 spall

1.9' from top of footing
down to water surface

X

Bent 3 C/3 Spall C/3

Heavy abrasion on both columns and footing

5-LF
6-LF

C/3 rebar exposed.

Large Boulders.

24-ft.

7.0' hor. undermined area

Footing Section at downstream corner

2.0'

1.0'

edge of wateredge of water
3.5'

1.0'

Water flow

7.0'

C/3 Spall
6-LF

Larg
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Questions?

Comments?
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