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February 24, 2015 
 
Tim Nelson 
Minnesota Department of Transportation (MnDot) 
Golden Valley Central Construction Office 
2055 North Lilac Drive 
Golden Valley, MN 55422 
  
Re: Bridge No. 2440 Rehabilitation Dive Inspection Summary for 2014 
AMI Project # 141122 

 
Mr. Nelson: 
 
This letter is written in regards to the rehabilitation of bridge number 2440 which crosses the 
Mississippi River in Minneapolis, MN.  Three of the eight concrete bridge piers were to be 
rehabilitated above and below the waterline.  This letter will summarize the work completed and 
the construction changes which occurred below the waterline on bridge piers #1, 2, & 5.  A 
detailed description of the defects documented during the inspection process can be viewed in 
the Field Notes of the attached documents.  This letter is a summary of the inspection and should 
be used in conjunction with the attached documents.  An aerial view of the bridge can be seen in 
Picture #1 below and the location of the piers can be seen on S1.0 in the attached drawings. 
 

 
Picture 1: Aerial view of bridge no. 2440 

Bridge	Pier	#1	
 
Bridge pier #1 was located on the far west side of the river.  Deteriorated concrete was to be 
removed and rehabilitated with new concrete and stainless steel rebar on two different areas of 
the pier below the waterline.  However, only one area of deteriorated concrete near the waterline 
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had been rehabilitated during the 2014 construction season, due to the delays in the construction 
schedule.  The rehabilitation of the second area of deteriorated concrete near the mud line will be 
completed in 2015.  See attached MnDot Construction Plans for additional information on the 
require pier rehabilitation.   
 
For the deteriorated concrete near the waterline, the construction documents required a 
horizontal saw cut at the base of the rehabilitation area that penetrated the concrete pier 3” to 5”.  
The face of the concrete at the saw cut location was heavily deteriorated with areas of spalling 
concrete. Due to the spalling concrete and the resulting uneven surfaces, the saw cut did not 
penetrate the concrete pier the specified minimum of 3” on approximately 15% on the concrete 
pier.  As a result of the smaller saw cut, the distance from the vertical dowel to the inside face of 
the concrete forms was also less than the specified minimum distance of 3”.   
 
The distance between the vertical rebar also exceeded the specified spacing of 12”.  The ACI 
code allows a placement tolerance of ¼ times the specified spacing but not to exceed 1”.  This 
results in a maximum allowable spacing of 13”.  Approximately 50% of the vertical rebar were 
spaced greater than 12” and 25% to 30% of the vertical rebar were spaced greater than 13”.  The 
maximum spacing between the vertical rebar was 14”. 
 
After each concrete pour, AMI re-inspected the new concrete to document any areas of washout 
or deficiencies.  On the east and west side of the pier, the new concrete had migrated below the 
saw cut.  The forms were slightly out from the original vertical concrete face of the pier which 
allowed the concrete to migrate below the saw cut due to the spalling concrete.  The location of 
the forms did allow for additional concrete cover on the rebar.   The concrete below the saw cut 
had areas of honeycombing that were about 5”to 6” in height.  On the west side of the pier, a 
large area of concrete was missing presumably due to a failure of the concrete forms.  The area 
of missing concrete was approximately 18.5” tall with a maximum penetration 4” which exposed 
one vertical bar and one vertical dowel of the new rebar.   To remedy this area, the contractor 
installed a 3’-0” tall by 4’-0” wide concrete form that protruded from the new concrete face 1-
⅞”.  The missing area of concrete was located approximately at station 0+35 on the west side of 
the pier.  AMI was unable to re-inspect this repair after the concrete had been placed due to early 
freeze up. 
 
In one area where the new concrete had not migrated below the saw cut, the bottom edge of the 
new concrete protruded out from the existing concrete face.  The maximum protrusion or lip was 
approximately ¾” over an 8’-0” long horizontal area and was located near the upstream tip of the 
pier.  Because of this lip, the bottom edge of the new concrete is susceptible to damage from ice 
impacts and abrasion. 

Bridge	Pier	#2	
 
Bridge pier #2 was located directly to the east of pier #1.  The required rehabilitation work was 
similar to pier #1, however, the construction documents only required that vertical concrete face 
near the waterline be rehabilitated.  During AMI’s last site visit, the concrete forms were still 
present on the downstream half of the pier, so AMI was unable to inspect the new concrete in 
these areas.  See attached MnDot Construction Plans for additional information on the require 
pier rehabilitation. 
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The condition of the horizontal saw cut and spacing of the vertical rebar were very similar to the 
conditions described for pier #1.  However, the spacing of the bottom horizontal rebar was also 
outside the specified spacing of 12”.  The bottom horizontal rebar was not set at a consistent 
elevation and had a wave profile to it.  This caused a maximum distance to the adjacent bar to 
range greatly with a maximum distance of 13 ⅜”.   
 
The condition of the new concrete on the upstream half also had areas of honeycombing concrete 
below the saw cut which were similar to pier #1.  No areas of missing concrete were documented 
but the concrete forms were still present on the downstream half of the pier during AMI’s last 
inspection.  Two vertical bulges in the new concrete were documented near the upstream tip of 
the pier.  The bulges have occurred at the location where two concrete forms butt up to each 
other.  The bulge appears to be ground smooth above the waterline but a very apparent edge was 
still present below the waterline.  The maximum difference between the two concrete faces was 
approximately 2” over a distance of 2’-0”. 

Bridge	Pier	#5	
 
Bridge pier #5 was located just to the east of the horseshoe dam.  The required rehabilitation 
work for pier #5 included filling the scour hole below the pier with concrete and rehabilitating an 
area of deteriorated concrete on the east side of the pier.  See attached MnDot Construction Plans 
for additional information on the require pier rehabilitation. 
 
To rehabilitate the scour hole below the pier, the contractor had to remove any loose sediment 
and debris from below the pier and then place 6’-0” to 7’-0” tall forms around the scour areas. 
The new concrete would extend up from the bedrock to the horizontal face of the concrete pier.  
During the process of removing loose sediment and debris below the pier, the contractor 
discovered very low strength concrete or grout located along the vertical face of the existing 
concrete footing.  The thickness of the low strength concrete or grout varied from 6” to the entire 
height of the vertical face of the pier footing.  The low strength concrete or grout also appeared 
to extend underneath the tapered face of the concrete pier.  Due to the large volume of the low 
strength concrete or grout, the areas were not removed but encased in additional concrete that 
extended above the horizontal face of the pier  A general cut section of the new repairs can be 
seen in detail 5/S1.0 of the attached AMI drawings. 
 
The new repairs consisted of an additional D5xD5 deformed rebar mat with 4” spacing above the 
horizontal face of the existing concrete pier.  The mat was attached to the existing concrete pier 
with horizontal and vertical dowels.  The vertical dowels were a mixture of #4 rebar and ½” 
diameter threaded rod while the horizontal dowels were primarily ½” diameter threaded rods.  
However, some #4 horizontal rebar dowels were documented near the upstream tip of the 
concrete pier.  MnDot onsite personnel verbally approved the change from rebar to threaded 
rods. 
 
The new concrete forms extended from the upstream tip of the pier to station 0+62 on the east 
side and to station 0+60 on the west side of the pier.  However, the void below the footing 
extended further downstream of the concrete forms.  Additional grout bags were placed along the 
void prior to concrete being placed below the pier.  The grout bags extended to station 0+72 on 
the east side and to station 1+03 on the west side of the pier. 
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The construction documents call out an area of deteriorated concrete on the east side of the pier.  
The area was approximately 5’-0” wide by 3’-0” tall with a penetration that ranged from 2’-0” to 
3’-0”.  This area was located on the construction documents at 3’-0” below the normal river 
elevation on the tapered face of the concrete pier.  However, a spall of that size was not 
documented by the contractor or AMI.  An area of honeycombed concrete with a similar area 
was documented near the specified area but the penetration was only 2” instead of 2’-0” to 3’-0”.  
This area will need to be addressed during the 2015 construction. 
 
If you have any questions or comments please contact AMI at (715) 718-2193. 
 
Respectfully Submitted, 

 
Chase Dewhirst, PE 
 
Reviewed By, 
Chad W. Scott, PE 
Principal 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Attachments: 

- AMI Drawings: S1.0 
- AMI Field Notes: 9/23/14, 10/1/14, 10/20/14, 11/3/14, 11/4/14 
- MnDot Bridge No 2440: Sheets 1 to 19 
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Bridge No. 2440 Rehabilitation Field Notes
U/W Structural Inspection
Minnesota Department of Transportation (MnDOT)

Team Leader: Chase Dewhirst Inspection Type: Level 1
Inspection Date: Water Elevation: 808.79' to 808.9'
Inspection Time: 11:30:00 AM to 4:45 PM
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East Scan #1 0:00:00 7.5 - - - - - - - - - - - - Scan performed at midpoint of pier #5 approximately 20'-0" out from face of pier on NE side
East - - - - - - - - - - - - - - - Water is approximately 15'-0" deep at edge of pier but the ML significantly rises up at 10'-0" from face of pier to 

  water depth at scan location.
- - - - - - - - - - - - - - - - Bottom is gravel with some sand

East Scan #2 - 13 - - - - - - - - - - - - Scan performed off of NE corner of bridge pier
East Scan #3 - 12 - - - - - - - - - - - - Scan performed off of upstream tip of bridge pier
West Scan #4 - 11 - - - - - - - - - - - - Scan performed off of NW corner of bridge pier
West Scan #5 - 13 - - - - - - - - - - - - Scan performed at midpoint of pier #5 on SW side

West 0+29 13:39:00 - - - - - - - - - - - - - Start of Inspection
- - 13:43:00 - - X See Comments - - - - - - X - - Bottom portion of the footing appears to be spalled out with void below.  Total void height is 3'-5" tall.
- - - - - - - - - - - - - - - - Bottom of concrete tapers towards the bedrock at least 7'-0" into footing.  Void may continue but void 

  becomes small.  Bedrock present along ML
West 0+19 13:46:15 - - - - - - - - - - - - - Void height becomes more consistence at approximately 1'-9".  Void penetrates footing a minimum of 7'-0"

- - - - - - - - - - - - - - - - Void does continues further downstream
- - - - - - - - - - - - - - - - Bedrock cleared within 5'-0" of footing edge

West 0+00 13:49:30 - - - - - - - - X Timber - - - Debris is within outside edge of footing
East 0+28 13:51:00 - - - - - - - - - - X - - Void height is 1'-4"
East 0+38 13:52:30 - - - - - - - - - - - - - Some sand built up along bottom.  Approximately 2" deep of sand.
East 0+48 13:55:00 - - - - - - - - X Rock/Conc - - - Large rock/concrete block present between bottom of footing & bedrock.  Significant more sand, debris, &

  material built up approximately 20'-0" wide diameter around boulder
East 0+73 13:56:45 - - - - - - - - X Rock/Conc X - - Golf ball to baseball size chunks of debris below footing beyond built up pile of material.  Void still present

  with approximate height of 1'-4"
East 0+74 14:02:45 - - - - - - - - - - - - - Void full of material.  Stop location of cleaning

West 0+75 14:43:30 - - - - - - - - - - - - - 1" saw cut is located approximately 1'-6" below the waterline.  Unable to determine the saw cut height
  above the footing due to amount of debris from chipping operations

- - 14:49:10 - - - - - - - - - - - - - Saw cut depth is approximately 2.5" on downstream side.  ML is only 2'-0" below saw cut and elevation of 
  cut unknown due to debris

West 0+36 14:50:00 - - X See Comments - - - X - - - - - No longer straight edge at saw cut due to spalled out area of concrete but minimum of 5" chipped area
  obtained

West 1+13 14:57:00 - - - - - - - - - - - - - Chipping below WL stops  but saw cut continues.
- - 14:59:00 - - - - - - - - - - - - - Saw cut location varies 11.5" to 12" above the footing

West 0+96 15:00:00 - - X See Comments - - - - - - - - - 6" wide area where saw cut not present due to spalled area of concrete.  This condition is present
  is sporadically present along pier (<2%)

West 0+12 15:09:00 - - - - - - - - - - - - - Chipping below WL starts
East 0+18 15:12:30 - - X See Comments - - - X - - - - - Saw cut not deep enough over a 2'-0" wide area & saw cut located approximately 11.25" above footing
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Bridge No. 2440 Rehabilitation Field Notes
U/W Structural Inspection
Minnesota Department of Transportation (MnDOT)
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West 0+75 16:03:30 - - - - - - - - - - - - - Start of inspection and also the start location of the vertical dowel installation (Dowel start & extend US).
  Diver is working downstream inspecting the saw cut.

- - 16:04:15 - - - - - - - - - - - - - Horizontal saw cut is present and chipping penetrates 5.25" into the pier
- - 16:06:00 - - X See Comments - - - X - - - - - Saw cut is in similar condition to pier #2 with areas of small spalling

West 1+05 16:07:30 - - - - - - - - - - - - - Vertical dowels starts.  (3) dowels at the end that do not have epoxy.  Dowels have between 12" & 13" 
  embedment with 28" to 29" of rebar extending above the concrete.

- - 16:14:30 - - - - - - X - - - - - Horz spacing within limits and distance between the face of concrete to dowel centerline vary between
  2" and 3".  Specified was 3" to 5".

- - 16:19:20 - - - - - - - X - - - - - Horizontal bars in rebar mat are all less than 12".  Approximately 25% of the Vertical bars are spaced > 13"
- - 16:24:00 - - - - - - - - - - - - - Concrete behind the rebar mat was chipped down to solid concrete.  Some loose concrete was documented

  below the saw cut.
West 0+36 16:25:00 - - - - - - - X - - - - - Very little concrete cover (Approx. 1.25") documented on the vertical dowels.  Reduced cover due to the 

  spalling concrete below saw cut and poor rebar location.  Area is approximately 9'-0" long.
West 0+21 16:30:43 - - - - - - - - - - - - - Clear cover on rebar approximately 4.25" at edge of form but forms not in their final position. 
East 0+21 16:36:45 - - - - - - - - - - - - - Form not in final position.  Rebar lap splice = 23.5"/24"/28".   Clear cover on the vertical dowels approximately

  3" as specified.
- - 16:41:15 - - - - - - - - - - - - - Vertical dowels extend 2'-5" above the concrete

East 0+29 16:43:45 - - - - - - - - - - - - - Some debris built up behind the rebar cage.  Mark present on pier so probably have not cleaned yet
East 0+39 16:45:00 - - - - - - - X - - - - - Very little clear cover on vertical dowels (Approx. 0.5") for 12'-0" long area with (1) dowel embedded into the 

  footing and not the saw cut.
- - 16:48:45 - - - - - - - - - - - - - Spacing between vertical dowels = 24.5"
- - 16:49:45 - - - - - - - X - - - - - Approx. 50% of vertical bars spacing greater than 12" & 25% to 30% of the vertical bars greater than 13"

PIER #1 VISUAL INSPECTION

AMI CONSULTING ENGINEERS, PA
91 Main Street
Superior, WI 55804

Field Inspection Notes - 2
9-23-14 Pier Inspection



Bridge No. 2440 Rehabilitation Field Notes
U/W Structural Inspection
Minnesota Department of Transportation (MnDOT)

Team Leader: Chase Dewhirst Inspection Type: Level 1
Inspection Date: 10/1/2014 Water Elevation: 808.61' to 808.64'
Inspection Time: 11:00:00 AM to 3:15 PM
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East 0+63 11:17:20 - - - - - - - - - - - - - Start of inspection.  Saw cut not present due to spalling out of concrete.  Vertical dowels along this section
  still have adequate clear cover but the dowels are at lower elevation

- - 11:20:46 - - - - - - - - - - - - - Area of debris present along saw cut.  Cleaning not complete yet
East 0+70 11:21:30 - - - - - - - X - - - - - Inadequate cover of vertical dowels for two dowels due to spalling concrete below the saw cut.

- - 11:22:00 - - - - - - - - - - - - - Solid concrete present behind the rebar mat
- - 11:24:00 - - - - - - - X - - - - - Vertical rebar spacing = 12.5"/14"/10.5"/11.5"/12.25"/13.75"  Similar to pier #1 rebar inspection on 9/23/14

  Approx. 50% of the bar spacing greater than 12" & 25% of the rebar spacing greater than 13"
East 1+02 11:26:15 - - - - - - - - - - - - - Existing metal dowel were extending out from pier.  Dowel is approximately 0.75" in diameter and will have 

  approx. 7/8" cover when forms are installed
East 1+27 11:29:00 - - - - - - - X - - - - Lap splice on DS tip of pier = 16" but a 24" min lap splice was specified
West 1+05 11:33:00 - - - - - - - - - - - - - Some debris removed along the bottom.  The sloped face of the footing is exposed but none of the lower

  vertical face is exposed
- - 11:37:00 - - - - - - - - - - - - - Another existing 3/4" diameter metal dowel documented protruding from concrete pier.  Concrete cover would
-   be greater than 3" once forms are installed
- - 11:41:00 - - - - - - - X - - - - - Voids present sporadically below the forms.  Max height = 1 3/8" and voids tend to be at location of spalling 

  concrete
- - 11:48:40 - - - - - - - - - - - - - 2" of concrete cover at end of installed forms

East 0+21 11:50:00 - - - - - - - X - - - - Some loose debris that is present along saw cut.  Material needs to removed prior to concrete placement
- - 11:50:45 - - - - - - - X - - - - - Horizontal rebar need to be tied to vertical dowels at 8'-0" down from end of concrete form
- - 11:53:00 - - - - - - - - - - - - - Significant amount of concrete debris along riverside of pier due too chipping operations above

East 0+18 12:36:00 - - - - - - - - - - - - - No rebar installed yet.  Saw cut and some chipping performed but some loose debris documented
- - 12:38:00 - - - - - - - - - - - - - Some spalling concrete present below saw cut.  Similar to pier one but condition not as prevalent as pier #1

  Saw cut located at 12" above the small flat portion of the pier
East 0+14 12:44:00 - - - - - - - - - - - - - No chipping present below WL at 4'-0" from the ice protection plate on the shore side

- - 12:46:00 - - - - - - - X - - - - - Saw cut located at 11 1/4" above footing.  Plan specified elevation = 13"
West 0+29 12:48:00 - - - - - - - - - - - - - Chipping below WL starts.  Chipping not completed yet. 

- - 12:49:00 - - - - - - - - - - - - - Debris built up almost to WL from above water chipping operations causing the saw cut to become buried
West 0+53 12:50:00 - - - - - - - - - - - - Saw cut becomes visible but no chipping has been completed

- - - - - - - - - - - - - - - - Work barge present directly below middle arch.  Unable to inspect area
- - 12:51:45 - - - - - - - - - - - - - Only saw cut present DS of work barge.  Same as last inspection

West 1+13 12:52:00 - - - - - - - - - - - - - Barge present on DS tip of pier so unable to inspect.  Some additional chipping & clearing out of material
  on the shore side but condition not very different from previous inspection

East 0+28 13:36:40 - - - - - - - - - - - - - Start location of inspection.  A small void a base of the footing is present which is approximately 10" tall with 
  debris out in from cleaning process below the footing
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Field Inspection Notes - 1
10-1-14 Pier Inspection



Bridge No. 2440 Rehabilitation Field Notes
U/W Structural Inspection
Minnesota Department of Transportation (MnDOT)
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- - 13:40:00 - - - - - - - - - - - - - A soft layer of concrete documented on the flat horizontal face of footing.  The soft concrete varies in height 
  from 6" to the entire height of the vertical footing face.  The soft concrete appears to extend back underneath
  the tapered concrete footing face

- - 13:51:00 - - - - - - - - - - - - - Void approximately 42" tall.  Vertical face of footing is 56" from bedrock to the horizontal face
- - 13:57:00 - - - - - - - - - - - - - Full height void due to present of poor concrete.  Void extends a minimum of 6'-0" under the footing.  The 

  void then chokes down to 1'-0" tall and extends to some unknown distance
West 0+39 14:00:00 - - - - - - - - - - - - - Footing transition from poor concrete to somewhat sound concrete (At Metal bracket above the waterline)
West 0+59 14:08:30 - - - - - - - - - - - - - Thin layer of poor concrete on horizontal face.  Void along bottom approximately 2'-0" tall from bedrock
West 1+03 14:13:30 - - - - - - - - - - - - - Void meets the ML but the void is filled with loose material.  If divers kept cleaning the void would probably 

  continue.  ML continues to rise beyond this point and meets the tapered face of the pier.  Beyond this point the
  ML continues to rise and meets the weir

West 0+29 14:21:00 - - - - - - - - - - - - - Poor concrete continues under tapered wall portion of pier.  Void starts at US edge of pier radius and ends 
  approximately 13'-0" further around radius.  Max void height = 22 " & max penetration = 22".  The
  void could extend further under tapered face.  Additional poor concrete still present

East 0+00 14:29:45 - - - - - - - - - - - - - Poor concrete continues to shore side of pier.  Located on top of horizontal face of pier.  Limits and thickness
  of poor concrete are similar to river side (6" to full height)

- - 14:35:30 - - - - - - - - - - - - - More concrete debris located along bottom due to chipping above.  Divers will have to clean again before the
  the concrete pour

East 0+74 14:37:30 - - - - - - - - - - - - - New area of void cleaning.  Void extends 5'-0" back into pier with a height of 10"
East 0+82 14:42:15 - - - - - - - - - - - - - Void at base is 8" tall by 2'-0" of penetration

- - 14:43:45 - - - - - - - - - - - - - Dives stopped cleaning.  ML continues to rise up.  Void below pier might continue but probably would not be
   as significant as river side of pier.

East 1+26 14:46:20 - - - - - - - - - - - - - Sheet pile cutoff wall extending perpendicular to DS tip of pier.  Wall extends toward the shore.  ML rises to 
  meet tapered wall face

East 1+09 14:51:00 - - - - - - - - - - - - - Area of old concrete  (Possibly a very lean concrete mix) present on top of flat horizontal face and extends up
  to top of tapered wall face and is approximately 20'-0" long

- - 15:05:45 - - - - - - - - - - - - - Unable to located spall called out on plans.  Area of honeycombing was documented 5'-0" wide by 2'-0" tall
  with a penetration of 2".  Only some surface deterioration documented.

AMI CONSULTING ENGINEERS, PA
91 Main Street
Superior, WI 55804

Field Inspection Notes - 2
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Bridge No. 2440 Rehabilitation Notes
U/W Structural Inspection
Minnesota Department of Transportation (MnDOT)

Team Leader: Chase Dewhirst Inspection Type: Level 1
Inspection Date: 10/20/2014 Water Elevation:
Inspection Time: 11:30 AM to 3:00 PM
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West 0+61 11:33:45 - - - - - - - - - - - - - Start of inspection.  Void continues past the forms at the time of the inspection.  Diver can penetrate approx.
  4'-0" into the pier.  The void disappears at 7'-0" past the end of the forms.

- - 11:37:30 - - - - - - - - - - - - - Repair approximately 1'-6" out from the face of the concrete. 
- - 11:38:45 - - - - - - - - - - - - - Horizontal distance between dowels is approximately 4'-0" on-center.  (2) 90 degree dowel are embedded

  into the existing concrete.  The bottom dowel extends into the void.  Bottom dowel is a minimum of 4'-0" long
  with a 10" long hook.  (Unable to verify the overall dowel length)

- - 11:44:00 - - - - - - - - - - - - - Algae is built-up of rebar cage
West 0+61 11:44:20 - - - - - - - - - - - - - Repair extends 32'-0" DS from transition from 45 degree face to flat face

- - 11:45:00 - - - - - - - - - - - - - Lap splices = 24".  Spacing of rebar. Verts = 12 3/4" & Horizontals = 12 5/8"
- - 11:46:00 - - - - - - - X - - - - - Forms start.  Forms out of plumb approximately 1 7/8" over 4'-0"
- - 11:48:45 - - - - - - - - - - - - - Face of rebar to inside face of the forms = 8 7/8".  Forms have an overall width of 24" with two legs 

  extending towards the pier.  Legs are 13" apart.
- - 11:50:30 - - - - - - - X - - - - - Distance from backside of forms to concrete = 2'-3" / 2'-2" / 2'-2 1/2" / 2'-2".  Dowels extending thru the 

  forms have plates washers and nuts which are not fully tightened.
- - 11:54:00 - - - - - - - - - - - - - Distance from outside face of rebar to existing concrete face = 1'-5" / 1'-5"

West 0+29 11:55:00 - - - - - - - - - - - - - Forms extend up approximately 24" above the flat horizontal face of the existing concrete
West 0+00 11:57:45 - - - - - - - - - - - - - Lap Splice > 24".  Horz spacing = 12" & Vert Spacing = 12 1/2"

- - 11:59:00 - - - - - - - - - - - - - Overall form height = 6'-6".  Bottom dowel extending into void is located approximately 6 3/4" above the
  bedrock.  Plans specify 8"  to 12" but dowel is centered in the void

East 0+24 12:00:45 - - - - - - - - - - - - - Forms stop on flat face of bullnose
East 0+28 12:07:45 - - - - - - - - - - - - - Distance from existing concrete to inside face of rebar = 1'-5"
East 0+44 12:08:30 - - - - - - - - - - - - - Large boulder documented in void.  Clear distance between bottom bar and boulder is 1 1/2".  The boulder

  is 12'-0" long and bottom dowel not present
- - 12:11:00 - - - - - - - - - - - - - Flow is less on the shore side than the river side

East 0+62 12:11:30 - - - - - - - X - - - - - End of rebar cage.  Void continues on beyond rebar.  Void is 12 1/2" tall and extends DS another 24'-0".  
  Void is approximately 12 1/2" tall over 22'-0" and then tapers down over the last 2'-0".  Diver can penetrate 
  into the pier between 1'-0" and 3'-6".

East 0+28 12:16:00 - - - - - - - X - - - - - Lap Splice is 9 1/2" & 8 3/4".  Horizontal bar doesn’t start until 17" back from corner
East 0+11 12:22:00 - - - - - - - - - - - - - (1) Bar embedded into the bedrock vertically, (1) dowel centered in the void horizontally, and (1) dowel

  centered into the concrete pier horizontally

East 0+56 13:22:10 - - - - - - - - - - - - - Start of Inspection
- - 13:24:00 - - - - - - - X - - - - - Minor voids present below forms approximately 3/4" tall max.  Plywood and blocking installed at low spots

East 0+15 13:25:30 - - - - - - - X - - - - - Voids below on US bullnose.  Void is 3'-6" long by 2" tall
- - 13:29:00 - - - - - - - - - - - - - Horizontal ledge around bullnose not present but forms sealed up with smooth transition to tapered face
- - 13:31:30 - - - - - - - X - - - - - Small voids below forms that need to be filled.  Possibly with burlap
- - 13:33:30 - - - - - - - X - - - - - The horizontal rebar below the WL is not a constant elevation causing vertical spacing to be off.  Max 

  spacing at approximately 13 3/8"
- - 13:34:45 - - - - - - - X - - - - - Vertical dowel spacing = 18.5" / 25" / 23.5" / 26.75" / 25.5"
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Field Inspection Notes - 1
10-20-14 Pier Inspection



Bridge No. 2440 Rehabilitation Notes
U/W Structural Inspection
Minnesota Department of Transportation (MnDOT)
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- - 13:36:00 - - - - - - - - - - - - - Solid concrete present behind rebar cage
- - 13:36:30 - - - - - - - - - - - - - Horizontal saw cut less than 1" at sporadic locations due to spalling of concrete

East 0+90 13:38:00 - - - - - - - X - - - - - Vertical dowel spacing = 25.25"
East 1+13 13:40:20 - - - - - - - - - - - - - (2) vertical rebar exposed over a 5'-0" tall area.  Some rust present but fairly clean

13:42:10 - - - - - - - X - - - - - Dowel spacing = 25", Vertical spacing = 12.75", & horizontal rebar still not a consistent elevation with vert
  spacing of 13"

- - 13:43:30 - - - - - - - X - - - - - Vertical rebar spacing = 14.75" (Bars tied to dowels causing the larger bar spacing)
East 0+95 13:44:30 - - - - - - - X - - - - - (2) vertical dowels within 12" of each other.  The next dowel is 4'-0" away.  No hole drilled for rebar but

  vertical rebar from mat is resting on the lip from the saw cut
- - 13:47:30 - - - - - - - - - - - - - 2.5" clear distance on vertical dowels (Could change with placement of forms)
- - 13:48:45 - - - - - - - - - - - - - Vertical rebar in mat stop 5" above the saw cut (Approximately 90% of bars have this condition)

West 0+64 13:50:15 - - - - - - - - - - - - - Inspection stopped
West 0+00 - - - - - - - - - - - - - - Stop location of inspection

- - - - - - - - - - - - - - - - Vertical dowel lengths above saw cut = 2'-5" / 2'-5.25" / 2'-4.5" & Lap Splices = 24.5" / 25.25" / 24"

West 0+63 14:34:30 - - - - - - - - - - - - - Start of inspection.  Forms removed on US half but still present on DS half
West 0+53 14:35:45 1.5 - - - - - - X - - - - - Along bottom of new concrete, concrete is softer.  Area of potential washout cement with an average height

  of 5" to 6"
West 0+33 14:44:00 - - - - - - - X - - - - - Large area of cement washout from STA 0+33 to 0+53.  Max height of 18.5" & penetration of 4". (1) vertical 

  dowel & (1) vertical rebar exposed at STA 0+35
West 0+21 14:48:00 - - - - - - - - - - - - - Existing concrete exposed below the saw cut
West 0+21 14:49:00 - - - - - - - - - - - - - Minor spalling could occur at transition from new concrete to old concrete due to horizontal lip.  Horizontal

  Lip is approx. 3/4" wide and starts at STA 0+21 & stops at STA 0+13 around the bullnose
East 0+00 14:54:30 - - - - - - - - - - - - - Minor lip present.
East 0+62 15:01:00 - - - - - - - - - - - - - Stop point of inspection.  Forms still on pier beyond this point

PIER #1 VISUAL INSPECTION

AMI CONSULTING ENGINEERS, PA
91 Main Street
Superior, WI 55804
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Bridge No. 2440 Rehabilitation Field Notes
U/W Structural Inspection
Minnesota Department of Transportation (MnDOT)

Team Leader: Chase Dewhirst Inspection Type: Level 1
Inspection Date: 11/3/2014 Water Elevation:
Inspection Time: 11:00 AM to 2:30 PM
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West 0+63 12:05:00 - - - - - - - - - - - - - During previous inspection, the concrete forms were still present on the downstream half of the pier (both
   river side & shore side).  All of the forms have been removed and diver will inspect the remainder of the new
  concrete

- - 12:06:30 - - X See Comments - - - - - - - - - Additional concrete placed below saw cut is starting to spall away due to the limited thickness of the concrete
  Concrete above the saw cut appears to be in good condition

West 1+27 12:11:15 - - - - X - - - - - - - - Hairline to < 1/16" crack documented above the waterline (Shrinkage cracks)
12:12:10 - - - - - - - - - - - - - Spalling documented below saw cut stops.  Sporadic small spalls were documented beyond this point.

East 1+05 12:13:00 - - X See Comments - - - - - - - - - 6'-0" long area of small spalling concrete documented below the saw cut.  Sporadic spalling documented 
  beyond this point in in the concrete that was placed below the saw cut

- - 12:16:15 - - - - - - - - - - - - - At the time of the inspection, workers were patching the holes in the concrete where dowels were
  penetrating the concrete for the forms (Consistent around the entire pier)

- - 12:18:15 - - - - - - - - - - - - - Previously inspected so diver repositioned to inspect new forms by concrete washout
West 0+33 12:22:00 - - - - - - - - - - - - - Start of concrete washout repair.  Forms are 3'-0" tall x 4'-0" wide x 1 7/8" Bump out.  Base and side look good

  and everything is sealed up.
- 12:24:30 - - - - - - - - - - - - - Some additional honeycombing/spalling of the concrete was documented below the saw cut beyond the 

  concrete washout repair (Documented during the previous inspection)

East 0+56 12:48:30 - - - - - - - - - - - - - Start of inspection.  Forms are still present on the DS half of the pier on the Riverside
- - 12:49:30 - - - - - - - - - - - - - 2x4 board still present along base of repair.  Board is attached to forms still present on the DS side
- - 12:50:10 - - - - - - - - - - - - - Sporadic honeycombing documented on the concrete below the saw cut.  Concrete above the saw cut 

  appears to be in good condition
- - 12:51:45 - - - - - - - - - - - - - Slight increase in honeycombing of concrete below the saw cut

East 0+23 12:53:15 - - - - - - - - - - - - - Concrete cold pack patch repair at 13" above the horizontal face of the pier.  The patch area is 1'-6" long by
  maximum of 13".  

East 0+18 12:58:00 - - - - - - - X - - - - - Bulge in concrete due to forms not directly inline with each other.  The bulge is ground down smooth above
  the waterline, but it is not ground down below the waterline.  Max difference between the new concrete faces
  is approximately 2".  Area is 24" tall (Distance from WL to base of repair)

West 0+15 12:58:45 - - - - - - - X - - - - - Bulge in concrete similar to the  previous location.  The bulge is ground smooth above the waterline
  but bulge is not ground smooth below the WL.  Max difference between the new concrete faces is 3/4" over
  a height of 12".

- - 13:00:00 - - - - - - - - - - - - - Honeycombing still present below saw cut
West 0+05 13:00:30 - - - - - - - X - - - - - Bulge between concrete forms.  Area is ground smooth above the waterline but not below the waterline.  

  Max difference between the new concrete faces = 1" over a height of 18" (WL to base of repair)
- - 13:02:30 - - - - - - - - - - - - - Sporadic honeycombing continues on concrete below the saw cut

West 0+56 13:04:15 - - - - - - - - - - - - - Stop location of inspection.  DS half of pier on river side & shore side have forms still installed on the pier

West 0+61 14:23:15 - - - - - - - - - - - - - Start of inspection.  No grout bags installed for the void beyond the forms at the time of the inspection.  Grout
  tube extends into void a minimum of 5'-0".  (Total length not verified)
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Bridge No. 2440 Rehabilitation Field Notes
U/W Structural Inspection
Minnesota Department of Transportation (MnDOT)
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- - 14:24:00 - - - - - - - - - - - - - A vertical angle is installed at repair.  The angle is bolted to the existing pier with epoxy.  No grout bags were
  installed to prevent the new concrete on the horizontal face from flowing out from behind the forms

- - 14:26:00 - - - - - - - - - - - - - A significant amount of algae is still present on the reinforcing
- - 14:28:15 - - - - - - - - - - - - - Spacing of horizontal threaded bars = 1'-7" / 1'-10.5" / 1'-9.5" extend from existing concrete to secure the 

  concrete forms.  Bars are 1/2" diameter and the use of threaded rod vs rebar was approved by MnDOT 
  personnel onsite

- - 14:30:15 - - - - - - - - - - - - - Vertical "candy cane" bars extend up from horizontal face.  Spacing = 3'-0" / 3'-6".  Bars are centered in 
  horizontal face

- - 14:32:15 - - - - - - - - - - - - - Horizontal rebar mat is 4" x 4" spacing with 1/4" diameter bar.  Mat lap splice = 8"
- - 14:34:11 - - - - - - - - - - - - - Diagonal mat at 45 degrees and is 16" wide by continuous length.  Same 4" x 4" mat
- - 14:34:45 - - - - - - - - - - - - - Top of forms located between 7" to 10" above the rebar mat
- - 14:35:30 - - - - - - - - - - - - - Horizontal rebar mat located approximately 13" above existing concrete face.  (Varies greatly, distance = 15.5"

  a foot away from previous measurement)
West 0+29 14:39:42 - - - - - - - - - - - - - Rebar in vertical reinforcement mat is directly tied to flanges or legs of forms.  Unable to verify distance 

  between existing vertical face of pier & forms
- - 14:40:30 - - - - - - - - - - - - - Additional #4 horizontal dowels installed at 1'-6" / 1'-7" / 1'-6"

West 0+08 14:42:30 - - - - - - - X - - - - - Triangular shaped void in rebar mat.  Maximum of 8" tall by 42" long.  Void I present due to rounded shaped
  concrete pier

- - 14:45:30 - - - - - - - X - - - - - Larger opening between concrete forms and rebar.  Opening is 16" long by 7" wide (Width dimension 
  measured to back of form legs)

East 0+0 14:47:00 - - - - - - - - - - - - - Length of form legs = 8 5/8" (Inside of form wall to outside of leg)
- - 14:47:45 - - - - - - - - - - - - - No lap present on horizontal rebar mats.  Last two bars are simply ties together

East 0+28 14:48:50 - - - - - - - X - - - - - Spacing of vertical "candy cane" dowels increases to 6'-3"
- - 14:50:00 - - - - - - - - - - - - - Less debris and algae documented on shore side

East 0+32 14:51:30 - - - - - - - - - - - - - Step in horizontal rebar mat.  And continues for 6'-0".  From the backside of the forms rebar is flat for 1'-9" than
  steps up over 11" and then becomes flats again for 21" to 26" until it meets the face of the concrete pier

- - 14:53:00 - - - - - - - - - - - - - Top cover of the horizontal rebar mat varies from 13" to 6"
East 0+62 14:58:30 - - - - - - - - - - - - - Top rebar cover on horizontal rebar mat = 12"

- - 15:03:00 - - - - - - - - - - - - - Grout bags start at end of forms and extend up 2'-0" to secure the base of the concrete forms.  Top of the forms
  to the top of he grout bag = 4'-0"

East 0+07 15:11:00 - - - - - - - - - - - - - Grout bags stop
East 0+45 15:13:15 - - - - - - - - - - - - - Grout tube on Riverside of pier.  Form is notch around tube and extends into the void an unknown distance

  (3) grout tubes extends into the void documented during the inspection
- Forms are 34'-0" long on shore side

AMI CONSULTING ENGINEERS, PA
91 Main Street
Superior, WI 55804

Field Inspection Notes - 2
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Bridge No. 2440 Rehabilitation Field Notes
U/W Structural Inspection
Minnesota Department of Transportation (MnDOT)

Team Leader: Chase Dewhirst Inspection Type: Level 1
Inspection Date: 11/4/2014 Water Elevation:
Inspection Time: 9:00 AM to 9:45 AM & 12:15 PM to 7:15 PM
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West 0+61 10:03:45 - - - - - - - - - - - - - Start of inspection
West 0+71 10:04:45 - - - - - - - - - - - - - Grout bags extend approximately 10'-0" beyond forms.  Mud line transition back to sandy bottom with no

  void present
- - 10:05:45 - - - - - - - - - - - - A grout bag was positioned at the end of the horizontal rebar mat.  Bag looks good and seal looks good
- - 10:07:15 - - - - - - - X - - - - - Horizontal spacing of threaded rods that extend from existing concrete  = 1'-7" / 1'-9.5" / 2'-3.5" / 1'-10.5"

  Threaded rods are 1/2" in diameter
- - 10:08:45 - - - - - - - - - - - - - Top rebar cover = 8.5" / 8" / 9"
- - 10:09:30 - - - - - - - - - - - - - Distance from the rebar mat to the existing concrete varies greatly due to sloping "horizontal" concrete face

  Distance is approx. 10" in the center, 13" near the forms, and 0" furthest from the forms
- - 10:10:45 - - - - - - - X - - - - - Vertical dowels spacing = 2'-10" / 3'-3" / 2'-11" (3' Specified)

East 0+62 10:23:30 - - - - - - - - - - - - - Return and grout bags look good
East 0+89 10:25:00 - - - - - - - - - - - - - An additional grout tube was located approximately 27'-0" DS of end of forms
East 1+03 10:25:45 - - - - - - - - - - - - - Grout bags extend approximately 41'-0" beyond the forms.  Everything looks sealed up good.

- - 10:28:00 - - - - - - - - - - - - - Vertical dowel spacing = 3'-0" / 3'-1.5" / 2'-11.5".  Horizontal dowel spacing = 2'-1.5" / 2'-2" / 2'-1" / 2'-2" / 2'-0"
East 0+45 10:30:45 - - - - - - - - - - - -   Horizontal rebar mat is 3.5" above the existing concrete & 8" below the top of the forms.  Horizontal dowels

  into existing sloping face of are missing due to sloping "horizontal" face.  Horizontal dowels are missing from
  end of forms to 15'-0" US of end of forms (Not in area of soft concrete)

East - 10:39:15 - - - - - - - - - - - - - Void present below horizontal rebar mat due to soft layer of concrete on top of horizontal face.  Void extends 
  underneath the tapered face of the pier and unknown distance.  Top of void is 11" below the rebar and 
  mat is 23.25" above the existing horizontal concrete face

West 0+29 10:41:45 - - - - - - - - - - - - - Vertical dowel spacing = 3'-0" / 2'-10" / 3'-0".  Lap splice between rebar and all thread bar = 28" / 27"
  Horizontal dowels spacing = 1'-6.75" / 1'-6.5" / 1'-6.25"

- - - - - - - - - - - - - - - - Visual inspection during concrete pour.  No Comments

East 0+62 18:49:00 - - - - - - - - - - - - - Start of inspection.  Concrete poured all the way to the top of the forms.  Grout bags appear to be holding and
East 0+28 18:52:00 - - - - - - - - - - - - - Concrete completely filled up to tapered face of existing concrete
East 0+07 18:55:00 - - - - - - - - - - - - - Corner and grout bags are sealed up good

- - 18:56:00 - - - - - - - X - - - - - Some missing concrete directly behind the forms in the area between the legs of the forms.  Area is approx.
  2'-0" long.

East 0+00 18:59:40 - - - - - - - X - - - - - Additional spot of low concrete between the legs of the concrete forms
West 0+08 19:01:00 - - - - - - - - - - - - - Corner and grout bags all sealed up.  Looks good
West 0+61 19:04:15 - - - - - - - X - - - - - Insufficient amount of concrete placed at end of forms. Low are of concrete is 2'-6" long by 4'-3" wide area.

  Horizontal mat of rebar is exposed over a 1'-0" by 1'-0" area
- - 19:09:30 - - - - - - - - - - - - - Grout bags DS of forms appear to be in good condition and areas are sealed up

West 0+00 19:12:00 - - - - - - - - - - - - - Very little cement washout from the rest of the concrete mix.  Approximately 1/2" thick layer of aggregate before
  good concrete reached

East 0+18 19:14:22 - - - - - - - - - - - - - Area around grout tube appears to be sealed up.  Some grout was documented but was minor
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AMI CONSULTING ENGINEERS, PA
91 Main Street
Superior, WI 55804

Field Inspection Notes - 1
11-4-14 Pier Inspection



Bridge No. 2440 Rehabilitation Field Notes
U/W Structural Inspection
Minnesota Department of Transportation (MnDOT)
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- - 19:16:30 - - - - - - - - - - - - - New concrete extends all the way back to the existing face of the pier
East 0+62 19:19:00 - - - - - - - - - - - - - Grout bags extend DS of concrete forms appear to be in good condition with no concrete leaking out

AMI CONSULTING ENGINEERS, PA
91 Main Street
Superior, WI 55804

Field Inspection Notes - 2
11-4-14 Pier Inspection








































