142 MaineDOT  pjan of Action (POA) Report

Maine Department of Transportation

[X] Full POA

Scour Critical Bridge [] Abbreviated POA

TYLININTERNATIONAL

Town: Bingham
Bridge Number: 2027
Bridge Name: Austin
Feature Carried: Rt. 201
Waterway Crossed: Austin Stream

Final Recommended Action:
Increased Inspection Frequency: [] Yes [X] No
Flood Monitoring:

[J USGS Gage Station Station #:
Frequency of Flood Monitoring: 12 hrs
Closure Trigger:

] water Surface Elevation Reaches Low Chord

X water Reaches Closure Elevation:

5.6 ft below Low Chord (50-yr WSE), Placard

See Section 8 for Other Closure Considerations
Interim Reopening Trigger:

See Field Verification Card

See Section 9 for Other Reopening Considerations

Hydraulic/Structural
Countermeasures: DJ ves

X Flood Warning Issued by National Weather Service

[J No

X POA Report

X Attachment A:
X Attachment B:
X Attachment C:
X] Attachment D:
X] Attachment E:
X Attachment F:

X Attachment G:
[] Attachment H:
[] Attachment I:
X Attachment J:
X] Attachment K:
[ ] Attachment L:
X] Attachment M:

The Following Materials Are Being Submitted With This Report:

Hydraulic and Hydrologic Summary Page

Photos

Map Showing Detour Route(s)

Bridge Elevation Summary Showing Existing Streambed and Foundation Depth(s)
Boring Logs and/or Other Subsurface Information

Supporting Documentation, Calculations, Estimates, and Conceptual Designs for
Scour Countermeasures
Plan View Showing Location of Scour Holes, Debris, etc.

Post Flood Documentation

Field Verification Card

MaineDOT Underwater Inspection Reports
T.Y. Lin 1995 Bridge Scour Evaluation Report
2008 USGS Report

Scour / H&H Backup Calculations




Scour Critical Bridge Plan of Action

1. GENERAL INFORMATION

Structure: City, County: Bridge Number:
Austin Bingham, Somerset County 2027

Feature On: Waterway Crossed: Owner:

Rt. 201 Austin Stream State Highway Agency
Year Built: Year Reconstruction: Structure Size and Description:

1988 channel repair. D/S left bank

1969 gabions. 2000 channel repair

200’ length, 80’ max span, 3-span continuous steel girder
supported on stub abutments founded on spread footings and solid
shaft piers founded on timber piles

Foundation Details Left Abutment: Spread footing Embedment (ft): 5 Exposure (ft): 0.0
(Looking Downstram L to R) Right Abutment: Spread footing Embedment (ft): 6 Exposure (ft): 0.0

- L Pile cap .5 - .
KNOWN X< Pier 1: Pile tip Embedment (ft): 35 Exposure (ft): 0.0

C A Pile cap .55 )
UNKNOWN [] Pier 2: Pile tip Embedment (ft): 55" | Exposure (f): 0.0
Pier 3: N/A Embedment (ff): N/A | Exposure (fi): N/A
Reference Datum U/S Right Top of Curb 365.7
Scour Critical Elevations(s): Left Abutment: 353.71 Right Abutment: 352.55
(Bottom of Footing/Pile Cap/Pile | Pier 1: BOC 344.0 Pier 2: BOC 344.0
Exposure) Pile Exposureto  341.0 Pile Exposureto  341.0
Pier 3: N/A

2. RESPONSIBLE FOR POA

Author(s) of POA (name, title, agency/organization, telephone, email):

Rick Hebert, T.Y. Lin International, (207) 781-4721, rick.hebert@tylin.com

Signatul’e:M Date: &'é [/[

Concurrences on POA (name, title, agency/organization, telephone, email):

Assistant Bridge Maintenance Engineer, Date:
MaineDOT Bridge Maintenance Division, 207-624-3580

POA Updated by (name, title, agency/organization):

Assistant Bridge Maintenance Engineer, MaineDOT Bridge Maintenance
Division, 207-624-3580

Date of Update: Items Updated:

(L] Monitoring  [_] Post Flood
Event Inspeoction

| Inspection

Reason for Update: Cycle
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N

o
; o
oty

POA Updated Every months by (name, title, agency, organization):

Next Update: months

Assistant Bridge Maintenance Engineer,
MaineDOT Bridge Maintenance Division,

207-624-3580




3. SCOUR VULNERABILITY

Current Item 113 Code: X 3 O 2 O 1 [ other:

Source of Scour Critical Code: [X] Observed [X] Assessment [X] calculated [ other

Scour Evaluation Summary: High contraction, abutment, and pier scour potential. Highly scourable historically mobile bed.
Abutments at bank. Migrating thalweg below top of pile cap. Inadequately protected abutments and piers. High potential for
debris accumulation. Significant observed scour and bed profile changes. The HEC-RAS calculated scour results indicate
critical scour under flows less than the 10-year event, but based on historic performance this is considered overly
conservative. Bridge considered unstable for calculated scour for a storm event with a recurrence interval of 50-years, a
discharge of 7569 cfs, and corresponding bridge upstream water surface elevation of 354.1 corresponding to the calculated
scour critical condition for the bridge.

Scour History: History of bed and bank instability, significant scour at piers, exposure of Pier 1 pile cap, scour holes at Pier
1 side and nose, and significant debris accumulation. Quality of historical flood data poor. Plans note 1936 Flood water
surface ~ 2 ft below low chord. Historic gage flow data for Austin Stream indicates this event < Q25. Based on review of
basin historical flood data, bridge not likely subject to Q100 event, but likely subject to two events >Q50 since built in 1969.

4. NBlI CODING INFORMATION

Current Previous
Inspection Date 8/24/10 7/13/06

Item 113 Scour Critical 3 3

Item 60 Substructure 5 7

Item 61 Channel & Channel Protection 5 6

Item 71 Waterway Adequacy 9 7

5. RECOMMENDED ACTION(S)

Recommended Implemented Date

a. Increased Inspection Frequency: [J Yes X No [J Yes ] No

b. Fixed Monitoring Device(s): X Yes [ No [ Yes [J No

c. Flood Monitoring Program: X Yes [ No [ Yes [J No

d. Post Flood Inspection: X Yes [ No [ Yes [J No

e. Hydraulic/Structural Countermeasures: X Yes [ No [ Yes [J No




6. MONITORING PROGRAM RECOMMENDATION

6a. Regular Inspection Cycle Items to Watch:
X Biennial
X Riverbed Profile Readings - Upstream face

X Riverbed Profile Readings - Downstream face

Changes in streambed section. Changes in pier pile cap embedment.
Local scour at upstream pier noses and sides of piers. Condition of
riprap at piers. Condition of riprap at left abutment and gabions at

right abutment.
[ Surveyed Cross-section(s)
Underwater Inspection Required: Items to Watch:
[] 4 Year Cycle
[ 2 Year Cycle
[ 1 Year Cycle
6b. Fixed Monitoring Device(s) X Not Applicable
Type of Instrument:
Installation Location(s):
Routine Sample Interval: [J 30 minute [J 1hour [ 6hours [J 12hours [] Other
Frequency of Data Download and Review:  [] Daily [ weekly [ Monthly  [] Other
Event Sample Interval: [J continual [J 10min  [J 30 min [ 1 hour [ other
Frequency of Data Download and Review ~ [] 1 hour [J 3hour [ 6 hour [ other

Action(s) Required if Scour Critical Elevation Detected:

Criteria for Termination For Fixed Monitoring:




6¢. Flood Monitoring Program During Inspection Event Look For:

Water surface above Elev. 355.2 (within ~5.6 ft of low chord) or
discharge above Q50 = 7,520 cfs at USGS Gaging Station #01046000.

Type: [X] Visual Inspection Movement of piers (monitor joint openings and top of rails for signs
of movement/settlement). Displacement of abutment or pier
revetment.

X1 Instrument (Check all that apply)
X Portable [] Geophysical [] Sonar [ other:

Flood Monitoring event defined by: (Check all that apply)

[] Stage (Water Surface Elevation) (ft) [J] USGS Gage Station
[] Discharge (cfs) Station #:
X] Notified by Public [] other

X Flood Warning Issued by National Weather Service

X DOT Situation Report

Scour Monitoring event defined by: (Check all that apply)
[X] Stage (Water Surface Elevation) 354.1 (ft) X USGS Gage Station
[X] Discharge Q10 = 4840 (cfs) at USGS Gage Station Station #: 01046000

(] Flood Warning Issued by National Weather Service

Frequency of Flood Monitoring: [ continual [] 3 hours X1 12 hours [ Daily
Criteria to End Flood Monitoring: X] Revisit Bridge X Recommended Post Flood Inspection
(check all that apply) XI Close Bridge X] Conditions Stable / Water Receding

Action(s) required if Scour Critical Elevation Detected: Detour traffic (see Section 7). Close bridge (see Section 8). Post-
flood Inspection (see Section 6.d.).

6d. Post-Flood Inspection Tasks Required
X Visual Inspection Items to Watch:

[XI Riverbed Profile Readings — Upstream & downstream face . . S
Changes in streambed section. Changes in pier pile

X Profile at Substructure cap embedment. Local scour at upstream pier noses
) and sides of piers. Condition of riprap at piers.
[] Underwater Inspection Condition of riprap at left abutment and gabions at

right abutment.
X Probing g

Agency and Department Responsible for Monitoring:

Bridge Maintenance Engineer, MaineDOT Bridge Maintenance Division, (207) 624-3580

Contact Person (name, title, agency/organization, telephone, email):

Assistant Bridge Maintenance Engineer, MaineDOT Bridge Maintenance Division, (207) 624-3580




7. DETOUR ROUTE

Detour Route Description: Rte 16, Stream Rd, Frith Rd, Donigan Rd

Bridges on Detour Route:

Bridge Item Load Posting/ Vertical Width
Feature On Feature Under - Clearance Restrictions
Number 113 Weight (tons)
(feet) (feet)
5675 Stream Road Austin Stream 8 - - -
Traffic Control Equipment and Storage location(s):
Additional Considerations or Critical Issues:
News Release, Other Public Notice Information to be provided and limitations:
Public Information Officer, Office of Communications, (207) 624-3030
8. BRIDGE CLOSURE PLAN
Criteria For Consideration of Bridge Closure: (Check all that apply)
[] water Surface Elevation Reaches Low Chord [] Overtopping Road or Structure

Xl Water Reaches Closure Elevation 355.2 ft

5.6 ft below Low Chord (50-yr WSE), Placard [X] Scour Measurement Results / Monitoring Devices

XI Observed Structure Movement / Settlement

[] USGS Gage Station # [] stage (WSE) ft
[] Discharge cfs
X] other XI Debris Accumulation XI Movement of Riprap / Other Armor Protection

XI Loss of Road Embankment [X] Ice Jam

Agency and Department Responsible for Closure:

X boT [0 Municipality [J other

Contact Person(s) (name, title, telephone, e-mail):

MaineDOT Radio Operations, (207) 624-3339




9. BRIDGE REOPENING PLAN

9a. Criteria for Consideration to Complete Interim Bridge Reopening: ~ (Check all that apply)
DX Water Surface Levels Dropping X Reasons for Closure Have Abated
X Critical Elevation Marker Is Visible

Agency and Person Responsible for Interim Bridge Reopening After Inspection:

Region Manager
Region Engineer
Region Superintendent

9b. Criteria for Completing Bridge Reopening Process:  (Check all that apply)
X] Riverbed Elevation Verified (drop line readings) X] Post Flood Inspection Completed
[X] Streambed Elevation Drops Less Than 4.0 ft [] Diving Inspection Completed

Agency and Person Responsible for Completing Bridge Reopening:

Bridge Maintenance Engineer, MaineDOT Bridge Maintenance Division, 207-624-3580
Assistant Bridge Maintenance Engineer, MaineDOT Bridge Maintenance Division, 207-624-3580

10. COUNTERMEASURE RECOMMENDATIONS

Include Information on Hydraulic, Structural, or Monitoring Countermeasures
Conceptual Structural / Hydraulic Countermeasures:
Priority Estimated Cost

(1) Heavy riprap or concrete cable mat at piers [ High X Medium [] Low

(2) Repair riprap slope at left abutment using heavy riprap
or grout bags and at right abutment using gabion mats.

(3) Monitoring X High [J Medium [] Low

[ High XI Medium [] Low

Basis for the Selection of the Preferred Scour Countermeasure: Relative cost. Shallow water at low flow at piers. Adequate
clearance at piers. Low clearance at upper slopes of abutment at low flow.

Recommended Countermeasure to be Performed by:
[J Maintenance
[] Bridge Program
[] Highway Program
[] other:

Recommended Completion Date:

Contact Person(s): (name, title, telephone, e-mail):
Bridge Maintenance Engineer, MaineDOT Bridge Maintenance Division, (207) 624-3580

Assistant Bridge Maintenance Engineer, MaineDOT Bridge Maintenance Division, (207) 624-3580




ATTACHMENT A



Maine Department of Transportation
Bridge Scour Evaluation
Hydraulic, Scour & Structural Stability Analysis Summary

Town: Bingham Bridge Name: Austin Bridge #: 2027
Feature Carried: Rt. 201 Stream: Austin Stream
By: ASN Date: 7/12/10 Check By: RMH Date: 8/24/10
MDOT PIN: 15631.10 TYLI Project No.: 411588.00

Hydrology & Hydraulic Analysis:

Discharge data for the 10, 50, 100 & 500 year recurrence intervals (Q10, Q50, Q100 &
Q500) provided by MaineDOT Hydraulics Unit. The U.S. Army Corps of Engineers
HEC-RAS River Analysis System computer program (ver. 4.0) was used to perform all
of the backwater calculations. All elevations are based on an assumed datum (reference
bridge datum elevation and location: El. 365.7 at U/S Right TOC).

Critical hydraulic discharge conditions for the existing bridge are summarized as follows:

Discharge Discharge Headwater El. Maximum Maximum
Event (cfs) At Bridge (ft) Discharge Discharge
(1) Velocity At Velocity At
Abutment Pier (ft/sec)
(ft/sec) (2)
(2)
500-year 12222 357.38 12.8 17.0
100-year 8848 355.88 11.5 15.5
50-year 7569 355.25 10.8 14.8
10-year 4870 354.13 8.4 11.8

(1) Headwater elevation at bridge reported for contracted cross section located at the
upstream side of the bridge.

(2) Largest of discharge velocities at abutment and at pier reported for contracted cross
section located at the upstream inside or downstream inside section of the bridge.

Scour Analysis:

Scour computations were performed according to the FHWA Hydraulic Engineering
Circular No. 18 (HEC-18), Evaluating Scour at Bridges, 4™ edition (2001). The U.S.
Army Corps of Engineers HEC-RAS River Analysis System computer program (ver. 4.0)
was used to perform the scour calculations. Top and bottom of footing (TOF and BOF)
clevations and estimated total scour elevations at the abutments and piers are summarized
as follows:




Left Pier 1 | Pier2 Right

Abut. Abut.

TOF EL (ft) 356.71 348.5 348.5 355.55
BOFEL (ft) | 353.71 344.0 | 344.0 352.55

Critical Discharge Events / Estimated Scour Elevations:

500-year 348.0 336.1 336.9 342.5
50-year 350.4 338.2 339.0 344.0
10-year 358.6 340.1 340.9 351.4

Conclusion: Bridge determined to be unstable for calculated scour for a storm event with
a recurrence interval of 50-years, a discharge of 7569 cfs, and corresponding inside
bridge upstream water surface elevation of 355.25 feet which corresponds to the
calculated scour critical condition for the bridge. The HEC-RAS calculated scour results
indicate critical scour at the right abutment under flows less than the 10-YR event, but
this is considered overly conservative. Based on a review of the historic flood data for the
basin (Kennebec River), the bridge has likely been subject to two flood events greater
than 50-YR since built and has a history of notable embankment damage and scour, but
no evidence of movement. No events greater than a 10-YR event have occurred since
1988. The bridge site is susceptible to contraction scour to calculated depths ranging from
2.2 ft to 4.8 ft for the 10-Yr event up to the 500-YR event. Combined calculated
contraction plus pier scour depths range from 9.0 ft to 13.0 ft for the 10-Yr event up to
the 500-YR event. These depths extend below the bottom of the existing pier pile caps
and expose up to 3.9 to 7.9 ft of the existing timber pile foundation. Abutment scour is
anticipated, but not to the conservative depths calculated by HEC-RAS based on
Froelich’s equations.

The left abutment is protected by riprap and the right abutment is protected by gabions
which were placed in conjunction with other channel repairs in 1988. Revetment at the
abutments is not adequately designed. The Plans indicate the toe of the riprap slope at the
left abutment and the toe of the gabion protected slope at the right abutment are both
embedded 3 feet below the streambed. The bottom of the revetment should be placed
below the calculated contraction scour depth. The calculated contraction scour depth for a
50-YR event is 3.30 feet. Events greater than the 50-YR event are anticipated to
undermine the toe of the abutment revetment slopes likely resulting in significant damage
to the countermeasures and possible failure of the abutment slope and possible
undermining at the abutments.

Both piers are protected by riprap that is in poor condition and which appears to have
been placed in 2000 based on a review of available inspection files. The riprap revetment
at the piers is not adequately designed, and there are areas of missing riprap. This riprap
is assessed to be in poor condition. The extent of coverage of the riprap around the piers
is also not consistent with the recommendations of HEC-23.



Recommendations:

a. Scour Vulnerability (Long term, Contraction, Abutment and Pier): High contraction,
abutment, and pier scour potential. Highly scourable mobile bed. Abutments at bank.
Migrating thalweg below top of pile cap. History of significant debris accumulation.
Significant observed scour and bed profile changes. Inadequate protection at abutments
and piers.

Rehabilitation of existing scour countermeasures or installation of new scour
countermeasures is recommended at both abutments. Installation of properly designed
pier scour countermeasures is recommended at the piers. A revetment consisting of cable
concrete is recommended at the piers. It is further recommended the flood monitoring
begin when a Flood Warning is Issued by the National Weather Service; scour
monitoring begin at the 10-YR event (4870 cfs, WSE 354.1); and that the bridge be
closed at the 50-YR event (7569 cfs, WSE 355.2).

b. Recommended NBI Ratings:
Item 60: 5 Item 61: 5 Item71: 9 Item 113: 3

¢. POA Recommended (Y/N): Yes



ATTACHMENT B



OFFICE/FIELD REVIEW DATA REPORT

Bridge Name:  Austin Town: Bingham Bridge #: 2027

Feature Carried: Rt. 201 Stream: Austin St. Review Date: 7/23/2009

Site Investigation Pictures

Photo 1.
Left Appraoch

Photo 2.
Right Approach




OFFICE/FIELD REVIEW DATA REPORT

Bridge Name:  Austin

Town: Bingham

Bridge #: 2027

Feature Carried: Rt. 201

Stream: Austin St.

Review Date: 12/18/08 & 7/23/09

Site Investigation Pictures

Photo 3.
U/S Right Gabion
Lined Bank

Photo 4.
U/S Right Channel



OFFICE/FIELD REVIEW DATA REPORT

Bridge Name:  Austin Town: Bingham Bridge #: 2027

Feature Carried: Rt. 201 Stream: Austin St. Review Date: 12/18/08 & 7/23/09

Site Investigation Pictures

Photo 5.
U/S Left Channel
& Gravel Bar

Photo 6.
U/S Left Bank &
ank Erosion




OFFICE/FIELD REVIEW DATA REPORT

Bridge Name:  Austin Town: Bingham Bridge #: 2027

Feature Carried: Rt. 201 Stream: Austin St. Review Date: 12/18/08 & 7/23/09

Site Investigation Pictures

Photo 7.
D/S Left Gabion
Lined Bank

Photo 8.
D/S Channel




OFFICE/FIELD REVIEW DATA REPORT

Bridge Name:  Austin

Town: Bingham

Bridge #: 2027

Feature Carried: Rt. 201

Stream: Austin St.

Review Date: 7/23/2009

Site Investigation Pictures

Photo 9.
D/S Right Gravel
Bar

{ Photo 10.
D/S Right Gabion
Lined Bank



OFFICE/FIELD REVIEW DATA REPORT

Bridge Name:  Austin Town: Bingham Bridge #: 2027

Feature Carried: Rt. 201 Stream: Austin St. Review Date: 7/23/2009

Site Investigation Pictures

Photo 11.

Left Side of Left Pier
(Pier 1).

Bed Dry at Normal
Water.

No Riprap.

Photo 12.

D/S Fascia &

i Riprap Along

;! Left Side of Right
&Ml Pier (Pier 2)




OFFICE/FIELD REVIEW DATA REPORT

Bridge Name:  Austin Town: Bingham Bridge #: 2027

Feature Carried: Rt. 201 Stream: Austin St. Review Date: 7/23/2009

Site Investigation Pictures

Photo 13.

Right Side of Left
Pier (Pier 1).

{ Riprap Along

2 Right Side of Left
= Pier (Pier 1)

| Photo 14.
1 Right Abutment
iGabion Slope.

"Right Side of Right
y Pier (Pier 2).

4 Right Side of Right
Pier (Pier 2)




OFFICE/FIELD REVIEW DATA REPORT

Bridge Name:  Austin Town: Bingham Bridge #: 2027

Feature Carried: Rt. 201 Stream: Austin St. Review Date: 7/23/2009

Site Investiqgation Pictures

Photo 15.

Right Side of Right
Pier (Pier 2).
Riprap Along

Right Side of Right

¥ Photo 16.

&8 Right Side of Right
| Pier (Pier 2).

Riprap Along

Right Side of Right

ier (Pier 2)




OFFICE/FIELD REVIEW DATA REPORT

Bridge Name:  Austin

Town: Bingham

Bridge #:

2027

Feature Carried: Rt. 201

Stream: Austin St.

Review Date: 7/23/2009

Site Investigation Pictures

Photo 17.

D/S Fascia

Riprap at U/S Pier
Noses

Photo 18.
D/S Fascia



OFFICE/FIELD REVIEW DATA REPORT

Bridge Name:  Austin

Town: Bingham

Bridge #: 2027

Feature Carried: Rt. 201

Stream: Austin St.

Review Date: 7/23/2009

Site Investigation Pictures

.Y Photo 19.
Riprap
Slope at Left
Abutment

Photo 20.
D/S Fascia




OFFICE/FIELD REVIEW DATA REPORT

Bridge Name:  Austin Town: Bingham

Bridge #:

2027

Feature Carried: Rt. 201 Stream: Austin St.

Review Date

: 12/18/08 & 7/23/09

Site Investigation Pictures

Photo 21.
U/S Fascia

Photo 22.

Riprap at U/S End
of Left Pier

(Pier 1)
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ATTACHMENT C



Bingham
& / '

Detour Map — Bingham #2027

Detour Route Description: Rte 16, Stream Rd, Frith Rd, Donigan Rd




ATTACHMENT D



OFFICE/FIELD REVIEW DATA REPORT

Bridge Name: A LS yL/'n

Town: B g him

Bridge #: LOZ2. 7

Feature Carried:  RK<f, 20|

[
stream: AuwgFin Str,

Review Date: 7/25/ 09

Stream Cross Section at Bridge (Upstream Side - Facing Downstream)
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OFFICE/FIELD REVIEW DATA REPORT

Bridge Name: Au__( %/l""!

Town: B/ e hana Bridge#: 2027

Feature Carried: @4 20 (

~ (4
Stream: A(A)-SVLH'I S%/c

Review Date: 72/7.2/09

Stream Cross Section at Bridge (Downstream Side - Facinq Downstream)
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ATTACHMENT E
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BORING NOTES

All samples and vanes ane made ahead of casing

. Number of blows requred to dnve extra heavy casing one foat uath
A00F4, 1bs oF energy per blow

[ Location of sample or sample attempt
Number and type of dry samele

n S BH Sampler #1290’
ic 2" 0.D. I6 ga. seamless fubing
w 3427 0D. {69 seomless tubing

MO Unsycressial Sk atteupt gnd type of sampler

M= Nunber of Liows required fodrive Spoon or fubwng One foot with
350 ftibs of energy per blow

H Samphng spoon or seamless tubing dnven by static weight of dnli
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%)t Locatians cored by diamond brt and per cent recovery of rock

SHEAR NOTES

. Fietd vane shear strengths

x Laboratory vane shesr Strength

—=  Shear strengths wm excess of CopeCity OF equipment

o One half unconfined compreseive strengths

WATER CONTENT NOTES

o Natural weer coments, Given a5 percent of dry weight
®-X Ptashc and hiqud hmsts
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OFFICE/FIELD REVIEW DATA REPORT  [sridge#: -, 5

b. Contraction Scour Potential (due to encroachment)

1) Potential for Overbank Flow (Y/N/Unk.): V Left "1} Right
2) Relief Structure (X): Bridge = Culvert 2-5'¢/ Location (ft. UR) 2 /20 /K]
3) Potential for Over Topping (Y/N/Unk.): Y
c. Long Term Potential for : Aggradation (Y/N): N Degradation (Y/N): ,’\/
Source of Sediment (X): /\{//‘] Bed Load ~— Other bed = cobbles,

d. Bed Material (Circle):

(o> @ " Cow

_edbbles/Boulder) Rowrded  Bedrock Other
o

Bed Material D50 (Visual Classification): Prs Pfun 64 b ht ey Pro¥ile b Fovndetion = S/ /¥ -C/«'y At

Sancd Lones s /\b&f’l@ = anc{sé !é/éég ;réggé Apparme Arggg'gé Doz

BRIDGE SITE CONDITIONS

/"

0, 2

5. STREAM CROSS SECTION (X) (See sheets 7 & 8): X Upstream Face o Downstream Face

6. FLOW CONDITIONS

a. Obstructions/Beaver Dams/Etc... (Describe): Mof V&

b. Confluences (L/R, ft. upstream or downstream): £ o » \[/u. z4le w/ W enn tb&é River »o0. Tm/' D/S

/ﬁ'.! 01‘0//’4/

c. High Water Mark ()5(:;}5 é/wnr\a Ll (000" u/s
1) Date/Estimated Flood Frequency: ~ Marchh (2, ‘qg(é’ (F'vbd\ /H \f\/ ot bﬂdc;s-e ( < &2z p/f
2) Approx. Elev. (Based on bridge datum): (1.9 7 :/ A9, 3 £ hzmn” 4
3) Source/Reliability: 1967 Plans Record )

d. Feasibility of Adding Riprap or Other Scour Countermeasures (Explain): 5}2@0 Mm’m rnes (,xcem &

5—«‘?&

@ v telr water o Ao under (ot T spans .

Ade%m-%c oder o leaONCE .
7. BRIDGE DESCRIPTION

a. Description of Bridge/Bridge Type (Single/Multi Span, Continuous/Non-continuous, Superstructure Type):

A-smn  caatinusus  Steel Qirdp A :

(gt )
b. Bridge Length (ft): _20'. maK-smn Bridge Width (ft): S2- Number of Spans: 5

c. Date Built: |9

d. Reconstruction/Scour Repairs (Date/Description): /%3 € Ehonaz / Rt Lo/ [ Dok Re ha A g Llemre s

ak)/wu A/ona D/s )e bhbank v$0"~200 Lo 6rf «/({,, 2000 6hamn//?wa

Yor

'Apmmz ¢ ,9/“144 tind o riprip a¥ piers,
e. Bridge datum (NGVD/@. 1444 Plan Elev. 36;},7 Location: ’fz;o of Cork WS R, ../ﬁ

f. Low Chord Elev., (f): 3¢ O, &

g. Bridge Deck Elev,, (ff): * 3L 6,4 A Yo *3¢5. 6 R

h. Upstream Top of Bank Elevation at Bridge, (ft): =~ 3 6 ) (N ear how &4 Ofd)

i. Overtopping Elev., (ft): 2305, f At Bridge (Y/N): _ — Approaches (ft. LIR):TQ\’(&'?‘
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TOWN: 5//75. haw
BRIDGE No: _ A 02 7

—— Top of Bridge Curb
// /

¢ Pier No. | and & _
|
x
, |
/ | /
| | |
|
LE T, @\ Pier No. _f__ ——— : 0.9 ft, @\ Pier No, &__
|
\ Left Abut. | Right Abut.
el -t} N | ° o ]
) Side | Side /
Placard Location @ Pier No. 4__|— —| Placard Location © Pier No. A2
AN j/ B
s - Bridge Closure
Water Surface Eley. 3554
—= Scour Monitoring
Water Surface Elev. 2541
0.5 to & ] 0.5 to 2
U=Ir=m L "/:ll\“L///

:II/E/T/E,‘/:/ :‘/H:///:‘/‘(

PIER SIDE ELEVATION
N.T.S.

NOTES:

/. Bridge shall be monitored for scour for water surface above Fley. 3541
corresponding to a discharge ire year event.

2. Bridge shall be closed for water surface above Elev. 3552
corresponding to a discharge _&se year event.

3. Two placards shall be located on the upstream side of the pier nose. One
placard shall be located on the left side of the left most pier and one
placard shall be located on the right side of the right most pier as noted
and in the locations shown.

PLACARD INSTALLATION LOCATION
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Supplemental Scour Inspection After 04/05 Flooding

Date: /A’TN 18/0C

BiNo.: 22271 ‘
Bridge Name: AUJSTIN STIZEAM

Town: gl N G A

[G/no evidence of any scour problems
sag in deck or rail
abutment or pier tilting, moving, settlement
cracks in pier or abutment
o if so, where and how big ,
undermining, footing exposure (take measurements)
probe around abutment, check for deposits of fines
if countermeasures installed, condition of countermeasures
debris ' :
o 1if'so, where free ow nov Flotrmme s+ prec
footing orientation with respect to flow direction
scour hole up or downstream
deposits
roadway overtopping
flood plain width compared to bridge opening
o Circleone 1X 2X 3X 4X
settlement, erosion of approaches
Draw a sketch of the site indicating scour locations or other pertinent information
(use back if necessary).
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OFFICE/FIELD REVIEW DATA REPORT

Bridge Name: Aushn Town: ‘;))l (\CA"f\Q £
[4 3
Feature Carried: 2O\ Stream: A\ﬁfhﬂ Stream

Bridge #: 20277
Review Date: )2/2a/v & z’ 7/ 23/0 9

Sketch (Plan view)

Bridge plans supplemented by field sketch.
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BINGHAM
AusTIN

Ly239450 TIR514
UNDERWATER INSPECTICON REPORT

TOWN(S } ;fii%;/ﬁk%z BY. NAME)QZ%ﬁ?él’

193 DATE DIVERS

&2 7 BRIDGE NO. TEAM LhﬁbER,4?ff)fi;iﬁ£§é{_ o
b

493 EQUIP/ADD. TNSE TIME: ENTRY o

460 SUBST . CONTI. EXIT , _

461 CHAN. COND. WHEATHER o

697 SHAFT TYPE ¢ WATER: TEMP: —

698 FOUNDATION — MAX.DEPTH . FT
VISTBILITY

685 I |_J [_| [ CURRENT

686 | L] L L TNSP . S1GN %@f*ﬁég

STREAMBED DESC.
COMMENTS/PROBLEMS!HAZARDS

-

ya ,
f&ﬁuﬁg /&zg%%xézvv éfjﬁéfif "x?E’;Qz?ﬁéggr ﬁ?%i&iﬁf%/,

J—_— -

Cx/{ﬁdr C{;ufé‘r Very Vs, Wa?/k-f' A pyear,
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MAINE DEPARTMENT OF TRANSPORTATION
BRIDGE SCOUR ASSESSMENT
SUMMARY REPORT

Bridge Name:  Austin Town: Bingham Bridge #: 2027

Feature Carried: Rt. 201 Stream: Austin Stream River Basin: Kennebec River

Assessment By: Rick Hebert Assessment Date:  11/19/2009

Check By: ﬂ \ Lj?fgwm @/ < CheckDate: |1/ 1° b

MDOT PIN: 15631{10 TYLI Project No:  411588.10
NOTES

-~ Observations left and right are facing downstream -
- Elevations refer to bridge plan datum unless otherwise noted -
- The information shown in this report is obtained from available MDOT bridge plans and
records, supplemented by field review -

1. SUMMARY AND CONCLUSIONS

Negative factors influencing recommendations:

* 1966 plan cross section compared to measured 1995 and 2009 cross sections indicate significant deepening of channel (~2-
2.5 ft) adjacent to Pier 1 within span 2.

* Moderately steep channel profile & noted thalweg migration. Low flow thalweg directed towards side of pier 1 at an attack angle
of ~20°. Thalweg ~2' below bottom of pier pile caps.

* Highly scourable bed material. Plans note silt-clay with some sand foundation material and sandy silty gravel bed.

* Moderate contraction scour potential. Narrow upstream floodplain with high bank. Potential for pressure flow. High velocity
potential.

* Inspection reports dating back to 1982 document history of bed and bank instability, significant scour at piers, exposure of Pier
1 pile cap, scour holes at Pier 1 side and nose, and significant debris.

* Stub abutments on spread footings. Piers on non- end bearing relatively short timber pile foundations.

* Based on review of basin flood data, bridge not likely subjected to Q100 event since built in 1969,

* Recently installed (2000) pier riprap consists of rounded stones in generally poor condition.

Positive factors influencing recommendations:

* Left abutment riprap in fair condition, and right abutment gabions in good condition.

+ Piers supported on pile foundations and continuous redundant superstructure.

Conclusions:

* Piers and abutment slopes can be accessed during low flow. Shallow low flow easily diverted. Headroom adequate.

* Heavy riprap or concrete cable mat likely cost effective countermeasure alternatives at piers.

= Structure length > 150’ and cost of replacement would be significant.

» Scour evaluation recommended. Installation of properly designed countermeasure required to improve Item 113 rating.

2. RECOMMENDATIONS

a. Scour Vulnerability (Long term, Contraction, Abutment, Pier):

Moderate contraction scour, low abutment scour, and high pier scour potential. Highly scourable mobile bed. Potential for
pressure flow. Abutments at bank. Narrow upstream floodplain with high banks. Migrating thalweg below top of pile cap.
inadequately protected piers. History of significant debris accumulation. Significant observed scour and bed profile changes.

b. Recommended NBI Ratings:

ltem 60 : 5 ltem 61 : 5 tem71:7 ftem113:3

c. POA Recommended (X): Full _X Abbreviated

Page 1




Abbreviated Scour POA Checklist

Town: _JB/ng hgm Bridge Name: A s 4/ Bridge #: 2027
Pass / Fail Criteria

Detour Length < 25 miles No
Roadway Classification Less than Arterial Yes N
Traffic Count <5000 AADT

Structure Length < 150 feet Yes

Scour Critical Bridge on Yes

Detour

Detour Roadway Condition / Adequate No
Width

Judgment Criteria

Hydraulics:

Lateral stream stability Low High
Channel vertical stability Low Medium C High >
Degree of constriction Low ediur High
Angle of attack Low @ High
Potential for pressure flow Low @gj@ High
Geotechnical:

Stream bed erodibility Low Medium @&D
History:

Scour history Low Medium

Flood Low Medium (High D
Ice / Debris Low Medium @
Structural:

Substructure Condition Low Medium High

O'ther Comments: 5«4@;@’ 2N L XIS v /é;é fd’f?aﬁw’{/“?{?% ffﬁ) /ﬁ’f’{f‘ Mf;@ ey Aﬁﬁ/ﬂz‘&ﬁf‘;{
Yo md e “/’/”“/fm"if’é/ ﬁ?’mfﬁf?&d 44 zf//;ma"&;wmf“&

Recommended POA: . Abbreviated

Submitted by: _ 7./ . fue Date: _////1/0%




MAINE DEPARTMENT OF TRANSPORTATION
BRIDGE SCOUR ASSESSMENT
OFFICE/FIELD REVIEW DATA REPORT

Bridge Name: f‘{ Zaarid Town: /7 <( ha o Bridge #: ZO7 7

Feature Carried: Z,D Stream: f{um,; } :: River Basin: [ e ¢ Z) € (.
Review By: f\ - ek e *?"g TN e d Asnl  ReviewDate: J Z/ / 8/04
Checked By: D ﬁzfu i @/M‘S CheckDate: |/ /2 ¢ /"96‘
MDOT PIN: 15631.10 TYLI Project No:  411588.10

NOTES
- Observations left and right are facing downstream -
- Elevations refer to bridge plan datum unless otherwise noted -
- The information shown in this report is obtained from available MDOT bridge plans and
records, supplemented by field review -

STREAM STABILITY ASSESSMENT

1. CHANNEL Upstream Downstream At Bridge
Mannings 'n': 0,029 (055

2. FLOOD PLAIN
Mannings 'n', (L/R): L0235 /ﬁwf DL !a{)ﬁgﬁi —

3. CHANNEL LATERAL STABILITY

a. Bends (see skeich plan)

On Bend

1) Bridge Location: - / £ ft/Upstream of Bend /";;,067 ft/Downstream of Bend

f"?’()&t’f “te ft' ifrd .

2) Migration Potential (Describe): Y ohatwgn vwoves beharey L
N i

l :(:2/1,’"\ &l» T:.) -

\;}‘u“; ek whEioi L

Rany. cnsduse

ydenebines, @O (phey
Ll

b. Bank Condition Upstream Downstré'am At Bridge
. . Logesed Je0RIE sy ol | N
1) Vegetation (Describe): 2 ‘L‘a(LLm;:rm 8o | Olor v S ing
2) Material (Describe): mgn(\i[\ LYW 2o , q({w;\ U’f«"-a (VE e wavTe
3) Eroding or Stable (see sketch-plan): Vs -~ L enod, (g Statie -~ lq o o, Stab e wWanl,
4) Bank Slope (X Horiz.:1 Vert.): ] - | i !%/‘ 15 /l ’
5) Bank Protection (Describe): 2 ket 3OV L! &z, [ oo g), A Oyt (% Ak Pne
C(ls/&/B/)sll(DGe;osstsaw)/m Aokt /U;;éire\am - - ft./DownstUream At Bridgéé
4. CHANNEL VERTICAL STABILITY ’
a. Channel Profile (X): Pool Riffle
Upstream: \/
at Bridge: v’/

Downstream: /

Page 1




OFFICE/FIELD REVIEW DATA REPORT  [Bridge# .-

j. Pressure Flow Potential (Y/N): \/

k. Functional Class: ()7

1 A P 4 157
LaoT. 4757 Year of ADT: _2607(
m. Detour Length (mi): g,':ﬁ Scour Critical Bridge on Detour (Y/N): I’\/'
Detour Roadway Condition / Width (Poor, Adequate): /ﬁAﬂq x)();%
{
n. Sufficiency Rating: 5?4{ g) Posting (Y/N): f\f
8. ABUTMENTS Left Right

a. Type (Sﬂabut.m, Vertical wall, Vertical wall w/wingwalls
w

Dry Laid Granite, Granite Masonry): X XK

b. Support (Fix./Exp.): ﬁ 2.
v

. 3.~ o _
¢. Angle of Inclination (Degrees): / -

d. Foundation:

1) Spread Footings (X): hd N
2) Piles (X): - "
3) Other (Type): o e
4) Footing Exposed (Y/N): A N
5) Top of Footing Elev., (it): 3507 365,595 (
6) Footing Height, (ft): %! 3!
7) Exposure, (ft) (See Sounding Sheet): — -
8) Piles Exposed (Y/N): e —
9) Pile Tip Elev., (ft): — -
10) Rock Elev., (ft): T m
11) Source of Data (FE;TJ%er“@ﬁémg?rﬂ%ﬁh As-built drawings,
Pile driving records,Jnsp?c%ﬁTéﬁfffs\ Other): E\( 1}<
e. Location from bank (}Set back{ATVg:é}ik, In channel, In floodplain): e ¢

f. Protection:

1) Riprap Location (Describe):

2) Riprap (Type/Size):

3) Riprap Condition (Good, Fair, Poor):

T R
4) Other Protection: (& Abal. (oo )

- (¢ i
5) Condition (Good, Fair, Poor): : 0k

J
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OFFICE/FIELD REVIEW DATA REPORT  [prigge# - -

b. Contraction Scour Potential (due to encroachment)

1) Potential for Overbank Flow (Y/N/Unk.): \/ Left '“1) Right
2) Relief Structure (X): Bridge = Culvert 2-5' ¢ Location (ft. UR) /202" K]
3) Potential for Over Topping (Y/N/Unk.): Y
c. Long Term Potential for : Aggradation (Y/N): N Degradation (Y/N): ,é"\;
Source of Sediment (X): /\,:f 2 Bed Load = Other |t [ ¢
d. Bed Material (Circle):
@ t/CIay‘_/E fsiﬁfs : ' ¢ rad
Cobtﬁés/Bo@ Peowrded. Bedrock Other
Bedc;MatwerlaI D50 (Vlsual Classification): Py Plan €u b thr e ¢ Pro Elbe \ Poomeladin. = S/ /¥ v&ﬁf&y ;’A{ég
Sanc blnes /\a yrrsy Eed = Seady Jf/ﬂ"f;r&u”@/ . &’Maym% &Mﬂ‘s#é p&’o 1, Z”
BRIDGE SITE CONDITIONS s i
5. STREAM CROSS SECTION (X) (See sheets 7 & 8): >{* Upstream Face (e Downstream Face
6. FLOW CONDITIONS
a. Obstructions/Beaver Dams/Etc... (Describe): 4\)0(’3-6/
b. Confluences (L/R, ft. upstream or downstream): ¢ o fﬁf@ el L«/ K enn ehec Eilser vo0, Sens Q/ﬁ
c¢. High Water Mark DS ’;{3/ (:‘. }“,.\ o Lareh e [yt (//%
1) Date/Estimated Flood Frequency:  Marchy (4 ’>(e’ (S,”hmz‘ 3 /}v Vx/ gt bedae ( L &2g pf A s tod'e
2) Approx. Elev. (Based on bridge datum): O)(p i""ff? // >0, 3 !fiza‘,mf//mw &a,ﬁ@
3) Source/Reliability: 1967 Plan<s _ K ceord }
d. Feasibility of Adding Riprap or Other Scour Countermeasures (Explain): }‘]’”pﬁy’k e 501 Yy e S e &
(& s Jelr pader Llow f1o.0 _vodr //)/ £ })wm Soans
Adequode onder pleacance
7. BRIDGE DESCRIPTION
a. Description of Bridge/Bridge Type (Single/Multi Span, Continuous/Non-continuous, Superstructure Type):
A a0, ContiNupos  Stec] el cele e
jags 1 ooy ) -
b. Bridge Length (ft): 80" tvax sy Bridge Width (ff): 5. Number of Spans: 5
c. Date Built: |9 (o
d. Reconstruction/Scour Repairs (Date/Description): } 2B %4 £he porf ,Eg,,am i~ { Pecte. Re i‘;mi‘) - p Joc, Y 62 ¢

ﬁﬂsz s along D)5 Je b banl +50 700" from éﬁ f/{ff, loeo 54!’7&4#?§¢?ff R ¢pe |’

"”/kﬂy{'mﬁﬁé ﬂf&fi coptad o /\/ﬁ”@ ?“ MN“ES.

e. Bridge datum (NGVD/A@mg,\’). 1444 V!M?, Elev. ?ég‘}g 7 Location: T of Cur [,: N R; %5 ?[

f.Low Chord Elev., () 34,2, &

g. Bridge Deck Elev,, (f): * 3 & &, F A 4o *305, 6 1

h. Upstream Top of Bank Elevation at Bridge, (ff): ~~ 4 &} (A ear A ot b4 at‘;{f }‘

i, Overtopping Elev., (ft): =3 65 Al Bridge (Y/N): __— Approaches (ft. LIR)J2.~ /o)
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OFFICE/FIELD REVIEW DATA REPORT  |sidge#: .,

9. PIERS
__ Pier # 1 2 3 4 5
a. Typ{(Sohd shaft, Single Column, Y X
Multl column Pile bent, Dry Laid Granite, Granite Masonry):
b. Support (Fix/Exp.): Fly £y
C. ChanneI/FIoodeam(@haA/FId) C/,L\/A & £ Aﬁ. 4

d. Shape (square, round nose, sharp nose)

Upstream: Shase 2o
N Y

Downstream: a0

1
o o i 4
e. Width x Length, (ft): w8 el

f. Angle of Attack, (Degrees:): fo o4’

g. Foundation:

1) Spread Footings (X): —

2) Piles (X): Y

3) Other (X): “’“

4) Footing Exposed (Y/N): N

5) Top of Footing Elev., (ft): 245, 243 .5
6) Footing Height, (ff): al Lo 4 =

7) Exposure, (ft) (See Sounding Sht):

8) Footing Width x Length, (f): 2+ %% ko4’ g5 24! 4
9) Piles Exposed (Y/N): Al N

10) Pile Tip Elev., (f): + 24+ 3¢

11) Rock Elev., {ft): b -

12) Source of Data@revaeSIgﬂa} ins? as-built drawings, Pile driving records Inspect;on re;;\, Other):

h. Protection: /

y Y ;.
1) Riprap Location (Describe): #4/= W ost { Asons [0yt ey bo Al Pless

Phja Rie vy Flasq (g
2) Riprap (Size/Type): - Lo’ ¢ Ly~ B YF
3) Riprap Cond. {Good, Fair, Poor): F@QF" f?ﬁuf (La T4 tfmbsi }%" k/;me"m f“f’k/ /}1/&"!"’{
4) Other Protection: T e - sinng <. BF € Yoz '*(v"’?w’ !za}/ @é g<f’? mjx
5) Condition (Good, Fair, Poor): o o &Aw f//. fﬁm £ ‘5{"@ nesb No \f erf{
10. EVIDENCE OF SCOUR Lnter fockied )
a. Existing NBI Rating: l/ Item 60 (ﬁ ltem 61 7 ltem 71  (Bridge records)
b. Previous MDOT Underwater Inspection (Y/N Date): / @//// b Frequency (Months): AMva ¢
a. Abutments | Left Right
1) Tilt / Settiement * (Y/N): M N
2) Cracks * (Y/N): /‘{ N/
3) Adjacent Roadway Settlement * (Y/N): N {}&f

* Describe Cause, If not scour :

Page 4



OFFICE/FIELD REVIEW DATA REPORT  |Bidge#: /7

Left Right
4) Max. Depth Undermining, (ft) (See sketch-plan): - -
5) Scour Holes (Y/N) (See sketch-plan): N N

ra e £ / o
6) Comments (Expansion Joints, Rockers, et6.): ous pe s wer 24 ,f/) 5 vy x?fe”m ,;g; s P08 'y/’}vgxn gfa«;&e;&(i

Fa A'q
/{n (\fiffiﬂé‘? ﬁ?(/fé ] z?/ms"f‘“ m.««ﬁ* Fa g Né ( tota é/ﬂ a‘/aum |7 A/Q f’iwﬂ Eiew &

[)/m)e“{ Ifwﬂlf[m{ é/i?f’f Aft;'*vje‘f? 2.2 ywmf@'f f\)l’fnﬁ 257 ¢folys &f ;’33 gas

b @éfw«f?m 1?3 ff‘ b Pa é A:z/ﬁfé W M/ﬂ co it I, /4:1?"');\1 mf’ mmf 5!;,;' "”'?i,*’,‘r'{&fi*‘?!’

b. Piers Pier # 1 2 3 4 5

/

1) Tilt / Settlement (Y/N): N M

2) Max. Depth Undermining, (ft)

i

(see sketch-plan):

3) Scour Holes (Y/N) (sketch-plan): Y Y‘ ( Ba M M;v‘? @ f‘)

4) Comments (Expansion Joints, Rockers, efc.):  wwum=

c¢. Contraction Scour Potential (Low Modera:)—ligh): ;. ) Y
W :

1) Bed Deposits Downstream (Y/N): N Distance, (ft): ==
2) Blowhole (YIN):
3) Comments (Channel/Floodplain Contraction, Scour Holes, etc.): ] “/(tg et LA /:f
oo P 1’1‘}} b bpat, @f:‘(/j ¢ _wialdios Channel wi'dfn
4 <
11. DEBRIS
a. Potential for Debris Accumulation (See sketch-plan): Low: . Moderate: High: x\

b. Comments (Location, Type, Size, Etc.): }/g ¢ ,m L , o ,f’q (”f@i} e s ran Lo oot

iy DatrgpetV,

Page 5



OFFICE/FIELD REVIEW DATA REPORT

Bridge Name: Aush Town: }2 O
Feature Carried: 204 Stream: ,/{\j‘é‘ﬁf N Ohrda

Bridge #:. 202
Review Date: )2/2</¢ & 2/7?23/0?

Sketch (Plan view) Bridge plans supplemented by field sketch.
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OFFICE/FIELD REVIEW DATA REPORT

Bridge Name: A .4 yé';,f’g Town: B/lae é,:; &1 Bridge #: ‘2042 y
7
Feature Carried: K<, 20 { " istream:  Awt g;{"";,gw S, Review Date: 7/23/ 09

Stream Cross Section at Bridge (Upstream Side - Facing Downstream)
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OFFICE/FIELD REVIEW DATA REPORT

Bridge Name: AMJ Vl'jf’”%

Town: /5/’.47 < j, 4 471

Bridge#:. 2027

Feature Carried: @i 20 {

o : ¢
Stream: &M,»mf’}/*’é S,

Review Date: 7/‘23/ 09

Stream Cross Section at Bridge (Downstream Side - Facinqg Downstream)
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OFFICE/FIELD REVIEW DATA REPORT

Awnedin

/é (‘ 4 & l"\ g

Page 9

Bridge Name: Town: 4 Bridge #: 02 7
Feature Carried: )? 1 gl stream: ] ¢ T g7 Review Date: 7 /EE f 09
Datum Elev. (f): 7 57 Location: 127 o7 cv<b @ R, Water Surface Elev. (ft): .5 Y9 @ Lot .
- WS Abt U""“Q\”” 6" ahove \i
Upstream Side Top of Datum Wingwall to Top of Curb Gage (f): ~“&,§ ¢ ' itod Méﬂ'fz} \ twb )
. b ¢ ¢ Wet(w)
Location Station ElevA, f. H1, ft H2, . ElevB, ft. | Dry (D) |[Comments
L ABUF 0400 65,7 SSb | 360 D Benyn'ny ot Plohdt Abdt (o1
0o 3esg -l (3527 | - ¢ -
groe 3658 TV
130 136549 556 3503 | W | Tee of AbT Slepe
UrYo [3660|’s < /g3 3497 | 17 =water Love %
ez |resd [350]16-0 [5ya3] U Toe of Precd f. pion e
59 lvec.l o6 3503 D | R ode of prec @ o
71 GO |zl Y6 13508 | | /Vm of Plor 2 W7o
Or62.¢” | 3664} (62 |249.9 Ll gide M Prec J ftetles™
D17 366k Pr) 3990 | U | Lefl 7o of Plec 2 Lrpiohyiis
04150 20603 16-3 13478 W (Sheep b, deog bg&wm biere a/@é’)\yﬂﬂ%w>
] 15 | see S| 1786 |18 3406 HT= wWeer Lae] ' 201 12
1129 |vec.6 |GH8D | 197 13449 % | Too of P § Ripeep /gty 2700
F428 [366:b 06 36,0 D Ef oF Pl | o
1140 |Fee? (6-5 5002 Nose o Prec |
)iyt |3cee? (7.0 |249.7 L o Proc ]
| 1371 | 366:7 (67 |Zcm,0 ' ) Toe of Pmr' )/;(r%/’.)
[ v 6s |366.8 s 3eh3 ||
J1 8¢ |2¢c9 194 1354, 2o
Jr 4 | 360 g4 357t - ;
2108|367 foq |Pea2 | Ead of Lelt Abt
ﬁ:‘éé&? o Llurh folbow ehurd = 4‘:?6
a. Top of bridge curb/parapet* (From bridge plans)
b. Distance from top of bridge curb* to water surface.
c. Distance from top of bridge curb* to streambed or ground.
d. Streambed or ground elevation. * Unless noted otherwise
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OFFICE/FIELD REVIEW DATA REPORT

i 2L 22 AW
Bridge Name: //} wg Town: £ 00 8 b

Bridge #: D00 7

Feature Carried: /Qf (;)(’7 { Stream:

Review Date: 7 /. g}_?/ v

Datum Elev. (ft): 34 ./ Location: 67 of cveh @ & \yater surface Elev. f): 3% % 4 (/) \j€/>

Downstream Side

p/; At

vim Ab }
Top of Datum Wingwall to Top of Curb Gage (ft):

P

- . i e
4 & ‘ {E‘/z‘/‘m\%yv;w ghows

a b c ¢ | Wet (W)
Location Station ElevA, f. H1, ft H2, ft. ElevB, . | Dry (D) |Comments
E-ABOT 0+00 26,1 5.9 | 5602 [ He a'a o Do) AL
p110 3662 6. |3¢gol| | _ i
0190 [366.2 0-9 ls33] |
O30 |3¢63 7.6 39681 V. [Tee of Gabions
OMg lseed | Veq 176 [3vp.8| MM | )< wele Leve)
140 | a4 (3500 (g7 | 3497 Toe of Prec G Kprap
128 3668 (c-0 | 3558 | D Ri gte el Plec 7
C1Gd |teius (.5 |35ho \ Nose S
Ci 68 | 3065 (69 1226 ’
Oty & 3666 17t lsuer | 2
AN ISR 12.3 |3u6.3 | M | Sliun Jm/@ ln wee. alsne bar
9.6 3421 J v’ 7
(8.1 120 2 | 3ugite |
(3457 ny;’ 5‘/'6!7 \?f/ Tho lw o~
[é’)g 31/(5"7 L Toe of ‘0/2’@,(2” /@f,@m‘,
[7-9 15349 By e of Prec
[7-0 | 3500 Nese  of frec!
M/ S5 o4
(570 | 3¢l
[1 2 | 2530 ot SN Y
[0:Y |35¢.9
b6 |3¢co8 End gl [/ Ab/
a. Top of bridge curb/parapet* (From bridge plans)
b. Distance from top of bridge curb* to water surface.
c. Distance from top of bridge curb* to streambed or ground.
d. Streambed or ground elevation. * Unless noted otherwise
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OFFICE/FIELD REVIEW DATA REPORT

Bridge Name:  Austin Town: Bingham Bridge #: 2027
Feature Carried: Rt. 201 Stream: Austin St. Review Date: ~ 7 /2.5 ,/'/ LY
Soundings/Probings W - Water Depth E - Footing Exposure
P - Depth of Rod Probe U - Depth of Undermining
(
3 20 10 0 0 100 20 30 v
. W Right Abutment
Wingwalls (typ) ——> |
-3 W 18wl
oGP oo O.0p
N 2] ves 2
\ ‘{
\]
A i
O
% S S S
14w/ \ RS 0-at/
i< - e @m 2 B é———
O-op — . oo P _ gop o-op
= /‘I‘}\Mwb\cf) £ -’M’Mjg ) -
FLow “ -
( wel )
Proc |
[D £ )
Doy
//«"' i i < \\\_»
! Left Abutment N
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OFFICE/FIELD REVIEW DATA REPORT

Bridge Name: AM; ¢ aéfgié@ Town: {3, :’iﬁ ,4@ 57 - |Bridge#:. Zo 27
Feature Carried: 2 L 0O/ Stream: A gy i Sie o %5 Review Date: ?f;?ffﬁff%igﬁ’ ﬁﬁ/ég
Picture Locations 3

:i;

5

2ol

R4

X
\ A\
AN

Solen

l

\ {);” Q———> Photo Location From - Looking
"
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OFFICE/FIELD REVIEW DATA REPORT

Bridge Name:  Austin Town: Bingham Bridge #: 2027

Feature Carried: Rt. 201 Stream: Austin St. Review Date: 7/23/2009

Site Investigation Pictures

= Photo 1.
o Left Appraoch

Photo 2.
8 Right Approach




OFFICE/FIELD REVIEW DATA REPORT

Bridge Name:  Austin Town: Bingham Bridge #: 2027

Feature Carried: Rt. 201 Stream: Austin St. Review Date: 12/18/08 & 7/23/09

Site Investigation Pictures

Photo 3.
U/S Right Gabion
Lined Bank

Photo 4.
§ U/S Right Channel




OFFICE/FIELD REVIEW DATA REPORT

Bridge Name:  Austin

Town: Bingham

Bridge #: 2027

Feature Carried: Rt. 201

Stream: Austin St.

Review Date: 12/18/08 & 7/23/09

Site Investigation Pictures

Photo 5.
U/S Left Channel
& Gravel Bar




OFFICE/FIELD REVIEW DATA REPORT

Bridge Name:  Austin Town: Bingham Bridge #: 2027

Feature Carried: Rt. 201 Stream: Austin St. Review Date: 12/18/08 & 7/23/09

Site Investigation Pictures

Photo 7.
B D/S Left Gabion
® = | ined Bank

Photo 8.
D/S Channel




OFFICE/FIELD REVIEW DATA REPORT

Bridge Name:  Austin

Town: Bingham

Bridge #:

2027

Feature Carried: Rt. 201

Stream: Austin St.

Review Date: 7/23/2009

Site Investigation Pictures

1

Photo 9.
D/S Right Gravel
Bar

Photo 10.
D/S Right Gabion
Lined Bank



OFFICE/FIELD REVIEW DATA REPORT

Bridge Name:  Austin Town: Bingham Bridge #: 2027

Feature Carried: Rt. 201 Stream: Austin St. Review Date: 7/23/2009

Site Investigation Pictures

Photo 11.

Left Side of Left Pier
(Pier 1).

Bed Dry at Normal
Water.

No Riprap.

Photo 12.

L¥ D/S Fascia &
! ; Riprap Along
‘ J’:a Left Side of Right
s Pier (Pier 2)

7




OFFICE/FIELD REVIEW DATA REPORT

Bridge Name: _ Austin Town: Bingham Bridge #: 2027

Feature Carried: Rt. 201 Stream: Austin St. Review Date: 7/23/2009

Site Investigation Pictures

R S Photo 13.
»---- =, Right Side of Left
=== Picr (Pier 1).

& Riprap Along

& Right Side of Left

Photo 14.
_Right Abutment
iGabion Slope.
Right Side of Right
Pier (Pier 2).
: Riprap Along
2 Right Side of Right
g Pler (Pier 2)
o




OFFICE/FIELD REVIEW DATA REPORT

Bridge Name:  Austin

Town: Bingham

Bridge #: 2027

Feature Carried: Rt. 201

Stream: Austin St.

Review Date: 7/23/2009

Site Investigation Pictures

1 Photo 15.

Right Side of Right
Pier (Pier 2).
Riprap Along

Right Side of Right
Pier (Pier 2)

Photo 16.

Right Side of Right
Pier (Pier 2).
Riprap Along

Right Side of Right
Pier (Pier 2)



OFFICE/FIELD REVIEW DATA REPORT

Bridge Name:  Austin Town: Bingham Bridge #: 2027

Feature Carried: Rt. 201 Stream: Austin St. Review Date: 7/23/2009

Site Investigation Pictures

Photo 17.

D/S Fascia
Riprap at U/S Pier
Noses

Photo 18.
1 D/S Fascia



OFFICE/FIELD REVIEW DATA REPORT

Bridge Name:  Austin Town: Bingham Bridge #: 2027

Feature Carried: Rt. 201 Stream: Austin St. Review Date: 7/23/2009

Site Investigation Pictures

> 7. Y Photo 19.
Riprap
Slope at Left
Abutment

Photo 20.
# D/S Fascia




OFFICE/FIELD REVIEW DATA REPORT

Bridge Name:  Austin Town: Bingham Bridge #: 2027

Feature Carried: Rt. 201 Stream: Austin St. Review Date: 12/18/08 & 7/23/09

Site Investigation Pictures

Photo 21.
U/S Fascia

Photo 22.

Riprap at U/S End
of Left Pier

(Pier 1)




SCOUR EVALUATION; COMMITTEE REVIEW

Date: [e/eq /a5

TOWN: -
BRIDGE NAME: .o/,
BRIDGE NUMBER: 71, ]

ot ida
Fd

SCOUR EVALUATION REPORT RECOMMENDATIONS: Item 113
Rating_ =%

[ N B BN

REASONS FOR COMMITTEE RECOMMENDATIONS:

sha d oy T S { oy
P { /;’Iﬂf £ JET Y LA b E e Iy e
il ' ; E
shot o f AL g d @ e
AL g A S SR

The committee consists of Norman Baker, Gary Hoar, and Tracy MacDonald.




BRIDGE SCOUR EVALUATION REPORT

Name:
Counpy:
Town:
Koute:
Stream:
Bridge %
Date:

A B
AN

/41 o
(i o
. N
. ot
B 7
N p\ Hi @;?}/’

Austin Bridge
Somerset
Bingham
Route 201
Austin Stream
2027

August 1995

L

E

}’ﬂ;wh« Mm‘ém

o159y Delcama Mapaieg ,f!

ocati

Prepared by:

T.Y. Lin International
5 Fundy Road
Faimouth, Maine 04103

TY-LININTERNATIONAL



BRIDGE SCOUR EVALUATION SUMMARY

8/29/95 - Page 1

Bridge Name: Austin Town: Bingham
Route No./Name: 201 Stream: Austin Stream
Review Date: August 15, 1995 MDOT PIN: 5259.00

Note : See Office/Field Review Report for Additional Data.

SUMMARY AND CONCLUSIONS

Bridge #: 2027
River Basin: Kennebec

TYLI Project no: 1022.10

The streambed at the bridge has been highly movable in the past and has required bank protection at
the bridge, upstream and downstream. The streambed is cobble/boulder over sandy gravel with
silt/clay soils below. Abutments are on spread footings and piers are on timber piles. The streambed
channel has moved laterally within the banks (vs. earlier photos and inspection reports). The
streambed material, rounded stone, is highly movable. There is a low potential for overtopping at the
bridge but pressure flow is possible with ice jamming. Relief flow is provided by roadway overtopping
and a double (5" dia.) culvert structure about 1000 feet away on the right approach. There is a low
potential for contraction scour due to the limited overbank flow. There is a slight contraction through

the bridge.

The left abutment is armored with heavy riprap in good condition. The right abutment has gabions
which replaced the original riprap after the flood in 1987. The gabions are in good condition but
should be monitored for damage from rock impact. The left pier has a scour hole to the bottom of
the footing on the right side. The nose has scoured and deposition is found on the left side of the
pier. The right pier top of footing is covered approximately 2 feet but has likely scoured below the
footing per MDOT inspection reports.

Based on the existing and past evidence of scouring below the footing, highly movable streambed
material and past abutment slope and streambank repairs, an Item 113 rating of 3B (moderate risk) is

recommended.

A scour analysis is recommended to estimate pier scour and assess foundation stability because of
sandy gravel foundation soils and unknown pile lengths. Abutments are presently well protected but
require monitoring.

RECOMMENDATIONS
Countermeasures: Take soundings around piers, measure footing exposure and scour and review
the condition of the abutments and bank protection every 24 months and after
full bank flood flow. Monitor condition of gabion baskets.
Recommended Repair Code NA Element: Work: Priority: Effort:
Level Two Analysis: Required

RECOMMENDED SCOUR VULNERABILITY RATING (PER FHWA)
Scour Vulnerability (See coding guide) 3B

Recommended NBI Rating

tem61: § tem71: 7 tem 113: 3B (medium risk)



BRIDGE DESCRIPTION

Date Built: 1969

Bridge Datum Elev., ft.: 367.1
367.3

Low Chord Elev., ft.: 361.5L-360.1 R

Top of Bank Elev.,, ft.: 3500+

ABUTMENTS

Type Stubs on 1 3/4:1 slopes
Foundation Type Spread footings
Top of Footing Elev., ft.
Footing Height, ft.
Exposdure, ft.
Piles Exposed
Pile Tip Elev., fi.

Riprap Type/size
Riprap Condition

Scour
Max Depth Undermining, ft.

Scour Holes
Location

PIERS

Type Mass conc.

Foundation Type Ftg. on wood piles

Top of Footing Elev., ft.
Footing Height, ft.
Exposure, ft.

Piles Exposed

Pile Tip Elev., ft.

Riprap Type/size
Riprap Condition

Scour
Max Depth Undermining, ft.:
Scour Holes
Location

8/29/95 - Page 2

Bridge #: 2027

Date of Widening or Other Major Repairs:

Datum Location: Top of curb Lt u/s abut.
Top of curb Lt d/s abut
Bridge Deck Elev., ft.: 366.5 L-365.1R Thalweg Elev., ft.: 346.0 + (migrates)
Overtopping Elev., ft.: 3620+ Overtopping Location: 1000' Right approach
Left Right
X X
X X
356.71 355.55
3 3
0 0
NA NA
NA NA
Dry laid granite Gabions
Good Good
NA NA
NA NA
NA NA
Pier 1 Pier 2 Pier 3 Pier 4 Pier §
X X
X X
348.5 3485
45 45
4.5 0
No No
314 314
NA NA
NA NA
0 0
Yes No
Rt. side NA

full length



MAINE DEPARTMENT OF TRANSPORTATION
BRIDGE SCOUR EVALUATION
OFFICE/FIELD REVIEW REPORT

Bridge Name: /4 ug'{‘]"l Town: ig i e Aoz 2 Bridge#t O 2.7
Route No./Name: 9\0 [ Stream: /’) VAN J 7’“ River Basin:
Reviewed By: S’I’ eve /3 /(10(5 '/Yf%? ~/ : Review Date: S;”//S" /6'75“
/ o K astian MDOT PIN: 5259.00
/ "
TYL ProjectNo: /¢ <0 2. [ O

Weather:

NOTES
- Observations left and right are facing downstream -
- Elevations refer to bridge plan datum unless otherwise noted -
- The information shown in this report is obtained from available MDOT bridge plans and
records, supplemented by field review -

STREAM STABILITY ASSESSMENT

1. CHANNEL Upstream Downstream At Bridge
a. Mannings 'n': 0,035 6035 O R
b. Bottom Width, ft: woo’ ( bed) 200! (EGG’/J\ 200" &)
ol Cnaer) Tl T ol

2. FLOOD PLAIN

a. Mannings 'n', (UR):

b. Description (Upstream L/R): Roo O’ w00 85 205, 117-’\;11!0)¢//.43r\

] .o F £ ; &
(Downstream UR): Figusts  Wlado o [ .5;4";(3-1’,) 9

3. CHANNEL LATERAL STABILITY

a. Bends (see sketch plan)

1) Bridge Location ___ft/Upstream of Bend . ft/Downstream of Bend f @j‘ ~On Bend
2) Migration Potential (Describe): |16 1+ GM/MQ/ moets bbvies Lt B bowks. Gaj
i 000 Lo Glaldze Lo ,/>’ 5 V% e J/s L Gthor omoo bk o bolldoze ;f
Upstream Downstream At Bridge
b. Bank Condition
1) Vegetation (Describe) (,7 7;1‘7}{, l/ Lot //{/‘ ﬁJU/ lefﬁ’ e ’ 4 4 COHhE.
2) Material Lour.d :(.." C( Yl S \ Same
3) Eroding or Stable (See skelch-plan) / Stalile—vyp, 1/»m» /\,),)' e
4) Bank Angle 1 _[_’_{_,__ / I
5) Bank Protection (Describe) Cfa\){ Fus L ):é & i?aﬁaf()r&ﬁ QL@( av s
Nl {
¢. Islands/Bars/Deposits bééfavl{u%sf;g‘éj(rf bedt sy d/ﬂleownstream At Bridge
d. Hydraulic and Location Factors - See Checklist A 3\" 5,@3}

Page 1

/\

=



OFFICE/FIELD REVIEW REPORT Bridge#: 9 1 ) 7

4. CHANNEL VERTICAL STABILITY

a. Channel Profile Pool ’/Rifﬂe (Upstream) Pool ’ L’/Fliifﬂe (Downstream)
b. Exposed Footings (Y/N)  Abutments _A/ Piers Y — Lefd pror™
¢. Exposed Piles (Y/N) Abutments _/\J_’ﬁ Piers _ﬁ/_
d. Contraction Scour Potential (due to encroachment)
1) Evidence of Overbank Flow (Y/N)  Left }\/ Right ) — Barde b ¥ 137

! / t foa T -5 ;
2) Relief Structure YQﬁ’"' ¥ lovo &éﬁ%é 0ad L7 Culvertz > @ www’focaﬁon (ft. UR)

\ on Rood 1 7
3) Evidence of Over Topping (Y/N): / ~ 4 Jooo! ®iUnknown:

4) NBI Rating: *7 ltem 60 o) ltem 61 2 ltem 71 (Bridge records)
e. Long Term Potential for: Aggradation (Y/N) /\/ Degradation (Y/N)
Source of Sediment: ‘N/ ol Road Bed Load Other

1. Bed Material

SilvClay Sand

CobbleslBouldeﬁ T{i@m\d’{ﬂv,ﬁ} Bedrock Other
S -

Bed Matwe:;fal D50 (Visual Classification) %
5. GEOMORPHOLOGY (see checkiist B) Nat (Jsec!
BRIDGE SITE CONDITIONS ,
6. STREAM CROSS SECTION (See sheet 11) "'/[J/pstream Face ol Downstream Face

7. FLOW CONDITIONS

a. General Description/Estimated velocity/Avg. depth: L.O‘U ¥ ﬁ’{m L= &

b. Wadeable Boat Required ______
¢. Previous MDOT Underwater Inspection (Y/N Date): { \{ /\ Frequency (Months):
d. Obstructions/Beaver Dams, Efc... (Describe) N @“,A,Q»
e. Blowhole (Y/N): (\{ ft. Wide fi. Long ______ ft. Downstream
1. Confluences {L/R, ft. upstream or downstream) Kéﬁ L ( t 1/2, MJ (T?J. /‘
g. High Water Mark {/ yal //( o s N I
1) Location

2) Date/Estimated Flood Frequency

3) Approx. Elev. (Based on bridge datum)

4) Source/Reliability

8. BRIDGE DESCRIPTION

a. Description of Bridge/Bridge Type (simple/continuous span); :? S e e O 2 { ©
v 4
— e d e d . . <
Caeme ¢ £ ‘]/ < f?( Lo {{( CF ¥ = ‘![€‘ & XS { Iy ryasl
o~
b. Date Built: FC e < Date on Bridge Plans: e

Page 2




OFFICE/FIELD REVIEW REPORT Bridge#: 0z 7

¢. Widening or Other Major Repairs (description/date) /1 o » <

d. Bridge datum: Eev. 26 7./ Location__ (/S LA fop of corb @ ol
e. Low Chord Elev., fi. el ST — RO K
f.Bridge DeckElev. fl: 3G ¢, S [ — 56 <, 1R
g. Top of Bank Elevation at Bridge, ft.: L//‘3 L& balowdeck | up R ~6 bolow s 1 5%’;,1”/_ dis £ 'f(,/ »
h. Overtopping Elev., ft.. £ ¢ 7. I a Bridge (Y/N)/“_‘j Approaches (ft. UR) é"g\ ~F/ooo
i. Water Elev., fi.; See X C’QC <
j. Thalweg Elev., ..  Oop K (QQC D\eﬁfh of Flow, ft.:
k. Pressure Flow Potential (Y/N): Y — Chec ;; Lo Ll o (g
9, ABUTMENTS Left Right
a. Type
1) Stub Abut. on Slope EZ:;_ o1 L v
2) Vertical Wall — —
3) Vertical Wall w/Wing Walls/Wingwall Angle ____ deg. - "'
b. Length of Road Embankment Normal to Flow (at overtopping) !‘fféx’ /\/74\' ‘
c. Angle of Flow Aftack, degrees:
1) Normal Flow T "“
2) Flood Flow G =
d. Foundation
1) Spread Footings v 5
2) Piles . o
3) Other - e
4) Fooling Exposed (Y/N) pavd N
5) Top of Footing Elev., ft. $SG. 71 SARINNY
6) Footing Height, ft. i J
7) Exposure, ft. (See Sounding Sheet)- M i
8) Piles Exposed (Y/N) A A
9) Pile Tip Elev., ft s A AN
10) Rock Elev., 1. — A A AN
11) Source of Dag (Field review, Design p@ As-built drawings,
Pﬁggr%;:ecords, Inspection reports, Other) | "
e. Location from bank @t"l;;g;)At bank, In channel, In floodplain) Vv v
1. Protection
1) Riprap (Typersize) (- ro po | ich /2AG — i
2) Other e Gea Drons - ot
3) Condition (Good, Fair, Poor) ﬁog\j @anﬁ

Gabions good condvhon of 6(“6%&6}”\,/\6&)4) ‘. v, dks bonks

Page 3



OFFICE/FIELD REVIEW REPORT

wrdge Name: 44 1S Tim_town & [ ham Bridge#. L. 27

7 . ~
Route No./Name 20| Stream: /{;E -(j\?f{jm \S“‘;' £ ©camn |Review Date: & / /S / “

Sketch (Profile) Bridge plans supplemented by field sketch.

!

&0 ol & Go!

-0.68%

3556

744.0 | r44.0
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OFFICE/FIELD REVIEW REPORT Bidge#:. 2 ) < 7
10. PIERS
a.Number.  2) [ K
= Pier # 1 2 3 4 5
b. Type((ConcretelPile Bent) v «“
¢. Column Type . —
d. Channel/Floodplain [ %4

e. Shape - square-round nose-sharp nose

(upstream/downstream) v

{. Width x Length, ft. Ixge v v

g. Angle of Flow Attack, degrees:
1) Normal Flow - _
2) Flood Flow o O

h. Foundation
1) Spread Footings - v v
QPles  ooden — (49 v v
3) Other — o
4) Footing Exposed (Y/N) \/ N
5) Top of Footing Elev., ft. J ("i{?: J w""‘; &8
6) Footing Height, ft. 4,50 40
7) Exposure, ft. (See Sounding Sheet) - :
8) Fooling Width x Lengih, . 7 2 7¢' v W
9) Piles Exposed (Y/N) N AN
10) Pile Tip Elev., =" T4 T4
11) Rock Elev., ft. N A A

12) Source of Data ‘m\/@;ﬁa\ﬁs)as-built drawings, Pile driving records, Inspection reports, Other)
\

g. Protection

1) Riprap (Size/Type)

N

NCT \\Q,

2) Other

3) Condition (Good/Fair/Poor)

S

11. EVIDENCE OF SCOUR

a. Abutments Left Right
1) Rotation / Settlement ™ N O N2
2) Cracks * MNo N1
3) Slope Erosion * /\jO ]\)C’
4) Adjacent Roadway Settlement * / d © }\)f1 :
* Describe Cause, If not scour :
7\ o

5) Max. Depth Undermining, ft. {(See sketch-plan)

Page 4




OFFICE/FIELD REVIEW REPORT

Bridge#: D% 7
Left

Right
6) Scour Holes Y/N (See sketch-plan) o N¢

Location

Approximate Dimensions

Average Depth of Rod Probe

7) Comments:

b. Piers

Pier # 1 2 5
1) Rotation / Settlement (Y/N) N N

2) Max. Depth Unden‘mmng. .

coute bl
(see sketch-plan) (’;q«:{! Uy ey &z’ﬂtf A N and
b‘/ A
3) Scour Holes Y/N (see sketch-plan) Y N

V5 R/t S0 .
Location u/s of ‘ch;c%: E,n )\)@“‘«"J

<

Approximate Dimensions L

r/!

A iy . ‘zj/ ]
Average Depth of Rod Probe Netalde -1a pBbo
4) Comments: ’L: ke N 05 ’(J\ﬂ/ */1‘ 7 "} & & [

. s 1. Sceur h«ﬂ@, al
7 T
Left- ¢

c. General Observations {Describe and Correlate with Scour)

AN

! - ! \ . /
1) Bed Deposits Downstream (Y/N) / - ‘5(4( <. ,J/u e Xe ALY ; Distance, ft.
N

2) Bridge Rail Sagging (Y/N)

3) Comments:

Stacth Peurdod slene | andicales bed pravoment
No evidence o prr retedion o
U ¥

oo e

12. DEBRIS

a. Potential (qualitative) Low __

Moderate High

b. Debris Accumulation Locations (see sketch-plan) Note . ¢; berue ‘“J

Distance From Face of Bridge, ft.

1) Upstream

Left Bank : Right Bank :
2) Downsiream

Left Bank : Right Bank :

3) At Bridge Left Bank :

Right Bank :
c. Cause of Flow Deflection/Debris accumulation (Describe)

) 1
d. Type and Size (Brush, trees, trash, combination) L BRI e / [9(':{/5!4‘ prers

Page 5
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OFFICE/FIELD REVIEW REPORT Bridge #: ) 0 7

13. SUPPLEMENTAL HYDRAULIC ASSESSMENT (IF REQUIRED)

a. Estimated Overtopping Q, t.fs: and recurrence interval:

b. Stage Rise to Overtopping (from normal water elevation), ft.. M@%‘DGN\Q

¢. Depth Through Bridge at Overtopping, ft..

d. Estimated Velocity Through Bridge at Overtopping, ft/sec..

14. CONCLUSIONS

‘)’Q (sta‘%l! C“)OMM,L (\M tmvﬂ() ’GAQmU.L/ wvﬂ/\m 0(IJ!// /‘f{ %G{f(f’ ”J J( ‘WP hl{""}{{ )

- v by mevable Stroam hed Mo eria | (< Coundad. dlone -

- Low oo ’3}'\\&3 f\f‘d\s»(’r”{m\)pmh 'T%’Q,ggune -(\@w Dp s‘f(;{ 2 €. ;;(w( :aﬁiu (u( f (e gc}eawmq

l 7
* (opdroction Stape = Low w%er \ uu( (dve tw Lipide 5("&”%&'(@ {\ [ow 5‘“‘.7(&60""}”&‘&"‘

~\\\ru \)(‘\éaf {“ow e 40'3 /(‘9 .

* Movkwode « L Mout, Waoyy Lip Lo, C\coé\ Covdvhion. B Mool - memw aped condol on —

[
”“»‘»{?\Gmfl “\f\i !“\Mc’{)fmm e (m»‘z’\ (,\% %9\ oo g1 1 ﬁocs , L ‘\bu‘l t‘wma«{)

%\ﬂlb\s;\&\f”u &1 ﬁooa (* oo v(”) B At wog slobile J*{N@Tﬁomj (xﬁéf thop \“fow{{ )

- Tiars - e Pen Seour \‘o\& Yo be% o Gooten q‘@ o 1139 S4an0, as 94 MDET N(épof."(lhv

V[ 40 6)\ 100 ;émmr} é)Qpcx‘;mtﬂf‘ dfs L. »téc fs!’r . 'Rm}\&{’ mj""%n{(hn ém;ﬁf‘f’(/(

220, Per Lt NG hag yesied. (R gasrhe | LG 20 MC . MV.QL\; Smuc belewl

/\P\"\Dr LOA/—QSF OGN JM\/(pt‘c(x/ = ! {“’&sgﬁ ) | Fooh 7\8‘,

15. RECOMMENDATIONS

1
i

a. Counlermeasures - Describe: j@ bl d e ¢ & ,1J 0 /"gf/é';‘ i o = s e

1) Riprap L Je rr o Helermine cow {" - CJ(W L

2) Scour Monitor S@ﬁ/ic‘/n Ny (//\F g0

3) Inspection (Y/N) \/ Frequency, Months (12/ﬂplher) o4 \d ’85:\4‘33“ \00‘”\\‘ ‘{"”\ {\@)Qﬁg

4) Other

5) Recommended Repair Code (See selected codes from MDOT list 04-19-90).

Priority: Effort:

[

Element: Work:

b. Feasibility of Adding Riprap or Other Scour Countermeasures (explain): G:\C}Oé @2 Ces%s -«,-“@ \é {\Q_ﬁé s
i

¢. Level Two Analysis L\ W\VLQC% WY rED L davo. avoslaisle

d. General Comments: _Mond-errine wacludee & Qvss Cohon vfe & d/¢ N ?\Qr“@x:;ewtf

53}’\\;/0%’&“@,“0‘;&.&?\ (‘mw?”‘/ ) hﬁ&‘ne«a of& cﬁ‘ao*?ﬁ@;‘é&’ ﬁprcs{g/ %)f\(ﬁ((’ﬁ’\

Page 6



OFFICE/FIELD REVIEW REPORT Bridge#: 7 O 277

16. RECOMMENDED SCOUR VULNERABILITY RATING (PER FHWA)

a. Scour Vulnerability (See Coding Guide)

Scour Critical: 3A (Low) (;S)Medium) 3C (High)
Unknown Foundations Low Risk (8L)

b. Recommended NBI Ratings

hem61: D Hem71:__ 1 tem113:_ o B

¢. Comments/Reasons for Rating:

c5See No. 4 N%ot R(’ ) l‘lR)M 7? ‘

((}‘\UA t‘\! <o Wlew U - ic\r‘ \/\n c ynkhout. A(ﬁﬁr\\

- Aot 6 o oSt e ffm\»w?, 3 LL\'Q\ fﬁ’\iy!:f{an& 4 \m “need s e

Poteers d

\';-\'mh\ bl — ﬁ&h\k‘»ﬁ SR, uhﬁ%eﬁf;ﬁfwcﬂéﬂ &t Cm‘))mv \ GN} ¢l iﬁ:@zﬂg"«w f“’* 5&} /

Meoole,  Prslaied eyablty . Recons, B Lo of {A oSaf)

‘Q ot @(&map OM”) b 30 mv/ TACUA

FJ\«Q A e ’W‘;\QPN\&% ﬁUQﬁ“&p{uAm (/ el k\c\) M fw f\cﬂ f\/\

!

d. Accepted by Maine Department of Transportation

Name :

Title :

Date :
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OFFICE/FIELD REVIEW REPORT

Bridge Name: /Y /st in  |Town: 8 ireho s Bridge#: F 0 27
+ /] ~d
steam: /4 vt Fien L Tr e a1 |Review Date: ?'// y/c,'f'

Route No./Name Lol

Sketch (Plan view) Bridge plans supplemented by field sketch.

Reed

J
PARUNG
/%a&&ZL / Cfphm

GAM'%X :

% , ;@
) b7 3], \‘fl,
Galions £ D00 ‘v % / §
NI
’ o

I

T ]

[ Coqu/ere( barle t'_‘}oo’gs

OPERL .-

Gabions + ZOa’alé, —

 Woods,

Hv\/ Q\P mP
Gabiors

| 2

J \B?-m-f; ¢/ alove yza.r'a\
o
- _ cﬁbb\e Wtoods
Boak @
IR
. Benp To LgFr + 1ooo’ B/s
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OFFICE/FIELD REVIEW REPORT

Bridge Name: }Z L/_C';‘i »  |Town: B i a Aa P

Bridge#: A0 27

- g
Route No./Name 20| Stream: /4 A + e

freom

Review Date: & //f‘/?f

Sketch (Typical Section)

Abutment, pier or other views as required.

438" e 22:0" ] 22t 1238
H {
) . ~NOTE~ ¢ Commoee S
{ Gowcar/ Core ol Do rokers it i comstriction oF £ con o L:L.& z ’.,.: “:}"-';;'f/:::/c £
Torms for Ithe FQ3cio a3 Mis Surfoce /s nor hie E7a Srrchral frotse/t Sreb !
GYEN O rubbed Fpmisls, Yertical Bridge CordeTyme 1 g
N Crovm $7in 12 Fect @
.i erical &odpe Coro H
R - Tyme 4 NI
58] o] L Grevn (See Sect €0 7582 o 7589~ [ ST o TAT L AK (e By oty s ] s o%
5 . - s fl Y N
T AN iy R X ES LIS R
p > ) 7903 o TS84 : 1383 o YIS | * -
il 547, 1509 0 589 ¥ o ~ H g 1387 2580.4505 Vevers .
orL a0 i I\ o 1330 ! Agae
! o : T Aena
o i 7:8° (al & . k. bl pal-ad 208 o
+ T T N Lamo
234" { 29 94" =2

TRANIvERSE _ SECT RN

S ATS

Page 10

s Ao rcwting
s Itre! @3 $leted wn Db seciran SO OF
R Rkt Sorisicatioms.



OFFICE/FIELD REVIEW REPORT

/g'/“/\c;ham

Bridge Name: /4 WAS { Fey |Town:

Bridge #:

2027

X, { Stream: /4 Ve {“ e 5 —/I/f?ctl‘/\

Route No./Name

Review Date

: om//f'/cﬂfw

Stream Cross Section at Bridge (Facing Downstream)

=

Upstream Side: Downstream Side:
g SIANTEN / ,
5 Tel o Do s — Ol L2 Aboie b 1 gh
3 Z B o Cone ELEV. A // b,
L.ABUT. y N RABUT.
/] N
/] N

P

(e G'"p C.c»‘f'“é' @Q

Datum: Elev: 5S¢ 7.1 Location: £.7 wis wbut

Water Surface Elev., fi.:

)
“ a b g d| Wet (W)
Location |Station [ElevA ft! Hi, ft | H2 ﬂ Elev B, ft| Dry (D) |Comments
L. ABUT 0+00 NN S0 B Tooe ol Adpot
4_@&( i 6.9 Pori 1 v
2 5 1o, .
3 22,5 133 PostT%
] 30,4 Jh, ! iy
$TV35.2 15,2 5
b He.l 1577 &
71 F.e 17,9 7
59, 0 18,2 Top dveding @ Tace ol fiyy L Sida
gl 20 182, Post- & )
il I 5.8 | 209 9 - Agar kP g
[ 7% 19,5 10 d
[ 85.¢ 10 H
pal 9ap [77 | 2.
1o 17,2 1%
14| 14092 7.1 4
(3] iy 16,5 L[5

. Top of bridge parapet* (From bridge plans)

. Distance from top of bridge parapet* to water surface.

. Distance from top of bridge parapet* to streambed or ground.
. Streambed or ground elevation.

Q O T o

Page 11
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OFFICE/FIELD REVIEW REPORT

Bridge Name: /4 VAY %/'V!

Town:

/?Dir\qho.m

Bridge #: 20727

2O |

Route No./Name

Stream:

A‘(/J{"ir\

j"//’eqry\

Review Dale:

S5 /95~

Stream Cross Section at Bridge (Facing Downstream)

Upstream Side: Downstream Side:
[«]
<
[+]
&
) ELEV. A
L.ABUT. Y N R.ABUT,
7 N
/] N
Tep of'cord @
. J foo o fo
Datum: Location: (. 1 /¢ @ e Water Surface Elev., ft.:
a b G d| Wet (\N)
Location |Station ElevA ft| H1, ft | H2 ft. EevB, ft| Dry (D) {Comments
Ford 14 1250 6.2
L7 14250 6.9
Lol iz, & L. e
[ L) 7,0 { g
19| 1485 (6, ]
vo| [+567 62 i
20| s 6.0 2
| 2.5 158 7
} ;‘77 { Z5 5 157 WWS’?I 6:3?”,, ',’\CJ ¢ ’ (e.a ’quc;;f;{
w3 14604 4 Y 27 -
ey J445.3 10,2 2—/'/'
X R 2 7,0 9 =
Rk (Npot=| 2102.8 L2 Face £ Ak

Q0 oo

. Top of bridge parape!* (From bridge plans)

. Distance from top of bridge parapetl” to water surface.

. Distance from top of bridge parapet” to streambed or ground.
. Streambed or ground elevation.

Page 11
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OFFICE/FIELD REVIEW REPORT

Bridge Name: /4 VAY ‘IL/' "

Town:

/_Q)imqhoxm

Bridge #:

20727

Route No./Name

20 |

Stream:

A’VJ;L?’\ 5'//’6@.M

Review Date:

Sl1s /95~

Stream Cross Section at Bridge (Facin

q Downstream)

Upstream Side: Downstream Side:
g
) Top o Corp
£ /
e ELEV. A
L.ABUT. R.ABUT,
/ N
/) N
7 N
—m A /
[o ﬁ/o FCwre

o 4y -
AN S
Datum: Elev: 5. ¢ (.5 Location: @ LA o /f £y 57V

S

» Water Surface Elev., fi.:

a b g d Wet (W)
Location |[Station Blev A ft| H1, ft [ H2 ft. HevB, ft| Dry (D) |Comments
L. ABUT 0+00 é.7 Faco A0
Fpst | 467 &ri /
2 i S . y:
7 2246 14,6
4 KoY 15572 2
J- 28t S
A 4,4 54 6
7 540 5.6 7 ,
vEY, 6 1579 /s ~tariel for Mo
9 léz vz 16.9/1r15 oL ST § 4/ B Scdee pror”
9 25 7.6
(O 7d.6/r1 19,2, jme/zor) L S(e
5] AL 20.9 ]
17 2,5 70,6 [z
| ot 26:0 '
RREE 15,0 I4)
131w 17,7 5

a. Top of bridge parapet* (From bridge plans)
b. Distance from top of bridge parapet® to water surface.
c¢. Distance from top of bridge parapet” to streambed or ground.

d. Streambed or ground elevation.

Page 11
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OFFICE/FIELD REVIEW REPORT

!,
Bridge Name: }4 S T/

Town:

B/\f\qﬂlam

Bridge #: 2027

20 |

Route No./Name

Stream:

/4' l/\S;LM S%/’eqm

Slis /a5~

Review Date:

Stream Cross Section at Bridge (Facing Downstream)

Upstream Side:

sta 0400

Downstream Side:

ELEV. A

L.ABUT.

NN

~

[R— f

[d Ve O F_é)

Datum: Elev: 36 7 5 Location: (@ (7 JZY & [:7</7’

R.ABUT.

VAV AVA

Water Surface Elev., fi.:

a b G d| Wet (W) '
Location |Station [ElevA ft| H1, ft | H2 ft. bev B, ft| Dry (D) [Comments
L-ABUT—[0%00~—
Fost 1g | 428 1 & %] 16
17| w30 67 7
L€ .9 (6.7 /&,
191 4468 & 16,3 v
20| 48¢.7 i, )
i 1646 7.0 2. {
o8 +72.8 17 9
2T 4804 I35
vl IEES e 2.4
or 1962 7.4 257
Rl kbt 21028 £ 0 fl At

o o0 oo

. Top of bridge parapet® (From bridge plans)

. Distance from top of bridge parapetl* to waler surface.

. Distance from top of bridge parapet* to streambed or ground.
. Streambed or ground elevation.

Page 11
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OFFICE/FIELD REVIEW REPORT

Bridge .Name: }4 VA J-"i ¥\ Town: ("_’j) /i m f*\c:z iy Bridge #: 227
Route No./Name Q\O Stream: /4 ‘} I j ¢ eene |Review Date: g / /5 / AR
Sounding Sheet
30' 20' 10' o' o' 10' 20' 30'
. Right Abutment
Wingwalls (typ) ————.

RN ENA

WO EX 06D FooTi) GEy WO Uubfjg&wf\l/ld@

Depth at face of abutment and directly u/s and d/fs

MID-SPAN

X

<

Depth at face of pier (typ)

MID-SPAN

 Fooling Covesesh
[RYev

Ja . ,
N v e 15

—t

-

=\,

P

k S Both s;éfe{s

MID-SPAN === S CROSS S&CT(O*J

FLOW

Stou hole 7 \ 3.7 W g@fﬂ(mw oy Scms« bale
20" e L b abet 6" pndL
. "
__ e
Bt i e N L ey =
f LE W ey
,[( £ - 0.5W 2.2w ‘} a,:,wf?\
OLD CoNCRETE el RN AT 7R 2\ "LE Z0F B J
< SoeawW
N > 2
— A n &0k
£ 'a‘(:‘gv;g “CviRED|
<®§’b!€/évu40

MID-SPAN

No £xposed  FoutiNgy, W30 vDERH Hing

W f wober - "f\“} Left Abutment
% (g s
hﬁm ”’!fj Page 12
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OFFICE/FIELD REVIEW REPORT

Bridge Name: /»} A // o [Town: 6 i e /’\ G A Bridge #: 2.0%77
) D o f o
Route No./Name O ( Stream: /—,;’ PANNN S “1 ¥ @z .+ |Review Date: &> / 23 / Al

Footing Exposure/Undermining SEE SHEET 1%

—

Right Abutment

Wingwalls (typ) ._-__.» |
i LS LS LSS L L

Height of footing exposure (E) or depth of undermining (U) at face of abutment or pier and directly u/s and d/s

_ X _

FLOW

(A AV AV eV AV AV AV e AV i
o Left Abutment P

Page 13




OFFICE/FIELD REVIEW REPORT

Bridge Name: /4(/(‘{ i Town: 8 i e L o™

Bridge #: 20977

Route No./Name

Ad( Stream: /4 S ‘/’/i\ 5’[/€am

Review Date: ? / /5 / 93

Picture Locations

Q——} From Ground P From Bridge Deck

Page 14









AUSTIN BRIDGE +# 2027



ATTACHMENT L



ATTACHMENT M



HEC-RAS Plan: Plan 01 River: Austin St

Reach: Austin St

Reach River Sta Profile Q Total Min Ch El W.S. Elev CritW.8. E.G. Elev E.G. Slope Vel Chnt Flow Area Top Width Froude # Chl
(cfs) () [0} 4] (ft) (fuft) (ft/s) (sq ft) ()

Austin St 4082 Q10 4870.00 362.20 367.45 366.26 368.02 0.003861 6.04 806.54 232.42 0.57
Austin 5t 4082 Q50 7569.00 362.20 368.82 36717 369.51 0.003326 6.65 1137.75 253.36 0.56
Austin St 4082 Q100 8848.00 362.20 369.40 367.55 370.13 0.003158 6.88 1286.70 262.23 0.55
Austin St 4082 Q500 12222.00 362.20 370.78 368.44 371.62 0.002826 7.33 1677.68 305.06 0.53
Austin St 2373 Q10 4870.00 349.30 357.92 359.38 0.006757 9.67 503.67 106.56 0.78
Austin St 2373 Q50 7569.00 349.30 359.43 361.41 0.007005 11.29 670.17 115.03 0.82
Austin St 2373 Q100 8848.00 349.30 360.08 362.26 0.006977 11.85 746.57 118.72 0.83
Austin St 2373 Q500 12222.00 349.30 361.51 360.71 364.24 0.006892 13.28 926.73 134.23 0.85
Austin St {1693 Qio 4870.00 349.20 355.97 356.55 0.002396 6.11 797.20 156.26 . 048]
Austin St 1693 Q50 7569.00 349.20 357.95 358.67 0.002066 6.77 1117.58 167.33 0.46
Austin St 1693 Q100 8848.00 349.20 358.77 359.54 0.001989 7.08 1255.53 171.87 0.46
Austin St 1693 Q500 12222.00 349.20 360.69 361.56 0.001770 7.56 1733.89 382.06 0.45
Austin St 1600 Q10 4870.00 340.00 355.70 353.31 356.33 0.002310 6.39 762.63 135.04 0.47|
Austin St 1600 Q50 7569.00 349.00 357.61 354.59 358.45 0.002223 7.36 1028.36 154.31 0.48
Austin St 1600 Q100 8848.00 349.00 358.42 355.10 359.33 0.002176 7.70 1178.06 222.33 0.48
Austin St 1600 Q500 12222.00 349.00 360.41 356.42 361.38 0.001858 8.09 1622.76 276.93 0.46
Austin St 1523.5 Bridge

Austin St 1383 Q10 4870.00 346.60 353.48 354.34 0.004169 7.40 658.08 146.89 0.62
Austin St 1383 Q50 7569.00 346.60 355.02 356.14 0.003965 8.51 889.71 154.69 0.63
Austin St 1383 Q100 8848.00 346.60 355.65 356.90 0.003924 8.95 988.73 185.64 0.63
Austin St 1383 Q500 12222.00 346.60 356.89 358.53 0.004291 10.29 1192.08 345.95 0.67
Austin St 1287 Q10 4870.00 345.22 352.20 351.91 353.69 0.009357 9.82 496.14 132.48 0.89
Austin St 1287 Q50 7569.00 345.22 353.16 353.15 355.43 0.011036 12.14 623.62 136.73 1.00
Austin St 1287 Q100 8848.00 345.22 353.64 353.64 356.18 0.010894 12.78 692.34 138.96 1.01
Austin St 1287 Q500 12222.00 345.22 355.26 355.26 357.88 0.008342 13.06 1040.34 333.36 0.92
Austin St 0 Q10 4870.00 342.31 347.75 346.31 348.14 0.002261 5.46 1385.03 688.39 0.45
Austin St 0 Q50 7569.00 342.31 348.80 347.23 349.23 0.002262 6.09 2147.33 772.85 047
Austin St 0 Q100 8848.00 342.31 349.21 347.48 349.66 0.002261 6.33 2476.50 806.59 0.47
Austin St 0 Q500 12222.00 342,31 350.17 348.47 350.66 0.002263 6.85 3283.74 883.89 0.48




HEC-RAS Plan: Plan 01 River: Austin St

Reach: Austin St

Reach River Sta Profile E.G. Elev W.S. Elev Vel Head Fretn Loss C&E Loss Q Left Q Channel Q Right Top Width
0} () (ft) (ft) (Ui} (cfs) (cfs) (cfs) )
Austin St 4082 Q10 368.02 367.45 0.57 8.56 0.09 4870.00 232.42
Austin St 4082 Q50 . 369.51 368.82 0.69 7.97 0.13 7569.00 253.36
Austin St 4082 Q100 370.13 369.40 0.73 7.72 0.14 8848.00 262.23
Austin St 4082 Q500 371.62 370.78 0.83 7.18 0.19 12204.44 17.56 305.06
Austin St 2373 Q10 359.38 357.92 145 2.56 0.26 4870.00 106.56
Austin St 2373 Q50 361.41 359.43 1.98 2.36 0.38 7569.00 115.03
Austin St 2373 Q100 362.26 360.08 2.18 2.30 0.42 8848.00 118.72
Austin St 2373 Q500 364.24 361.51 2.74 212 0.56 12200.20 21.80 134.23
Austin St 1693 Q10 356.55 355.97 0.58 0.22 0.01 4870.00 156.26
Austin St 1693 Q50 358.67 357.95 0.71 0.20 0.01 7569.00 167.33
Austin St 1693 Q100 359.54 358.77 0.77 0.19 0.01 8848.00 171.87
Austin St 1693 Q500 361.56 360.69 0.87 0.17 0.01 21.92 12050.05 150.03 382.06
Austin St 1600 Q10 356.33 355.70 0.63 0.34 0.11 4870.00 135.04
Austin St 1600 Q50 358.45 357.61 0.84 0.36 0.18 0.02 7568.98 154.31
Austin St 1600 Q100 359.33 358.42 0.92 0.35 0.20 44.66 8803.34 222.33
Austin St 1600 Q500 361.38 360.41 0.98 0.31 _0.25 569.83 11644.75 7.42 276.93
Austin St 15235 Bridge
Austin St 1383 Q10 354.34 353.48 0.85 0.58 0.06 4870.00 146.89
Austin St 1383 Q50 356.14 355.02 1.12 0.60 0.12 7569.00 154.69
Austin St {1383 Q100 356.90 355.65 1.24 0.59 0.13 8848.00 185.64
Austin St 1383 Q500 358.53 356.89 1.64 0.56 0.10 12220.23 1.77 345.95
Austin St 1287 Q10 353.69 352.20 1.50 5.22 0.33 4870.00 132.48
Austin St 1287 Q50 355.43 353.15 229 5.51 0.56 7569.00 136.73
Austin St 1287 Q100 356.18 353.64 2.54 548 0.63 8848.00 138.96
Austin St 1287 Q500 357.88 355.26 2.61 5.03 0.64 12057.99 164.01 333.36
Austin St 0 Q10 348.14 347.75 0.38 705.71 3963.31 200.98 688.39
Austin St 0 Q50 349.23 348.80 0.43 1248.04 5476.28 844.69 772.85)
Austin St 0 Q100 349.66 349.21 0.45 1498.13 6140.32 1209.56 806.59
Austin St 0 Q500 350.66 350.17 0.49 2141.44 7800.55 2280.01 883.89
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Plan: Plan 01
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Plan: Plan 01 Austin St Austin St RS: 1693 Profile: Q10
E.G. Elev (ft) 356.55 | Element Left OB Channel Right OB
Vel Head (ft) 0.58 | Wt. n-Val. 0.035
W.S. Elev (ft) 355.97 | Reach Len. (ft) 97.00 93.00 86.00
Crit W.S. (ft) Flow Area (sq ft) 797.20
E.G. Slope (ft/ft) 0.002396 | Area (sq ft) 797.20
Q Total {cfs) 4870.00 | Flow (cfs) 4870.00
Top Width (ft) 156.26 | Top Width (ft) 156.26
Vel Total (ft/s) 6.11 | Avg. Vel. (ft/s) 6.11
Max Chl Dpth (ft) 6.77 | Hydr. Depth (ft) 5.10
Conv. Total (cfs) 99488.6 | Conv. (cfs) 99488.6
Length Wtd. (ft) 93.00 | Wetted Per. (ft) 158.18
Min Ch El (ft) 349.20 ! Shear (Ib/sq ft) 0.75
Alpha 1.00 | Stream Power (Ib/ft s) 4.61
Frctn Loss (ft) 0.22 | Cum Volume (acre-ft) 5.52 23.71 4.09
C & E Loss (ft) 0.01 | Cum SA (acres) 2.21 5.55 5.51




Plan: Plan 01  Austin St

Austin St RS: 1693 Profile: Q10 -
Pos Left Sta Right Sta Flow Area W.P. Percent Hydr Velocity
(ft) (ft) (cfs) (sq ft) (ft) Conv Depth(ft) (ft/s)
1 Chan 81.00 141.00 927.50 181.88 46.48 19.05 3.96 5.10
2 Chan 141.00 201.00 2174.49 335.87 60.01 44 .65 5.60 6.47
'3 Chan 201.00 261.00 1768.01 279.45 51.69 36.30] 5.55 6.33




Plan; Plan 01  Austin St

Austin St RS: 1600 Profile: Q10

E.G. Elev (ft) 356.33 | Element Left OB Channel Right OB
Vel Head (it) 0.63 | Wt. n-Val. 0.035
W.S. Elev (ft) 355.70  Reach Len. {ft) 80.00 80.00 80.00
Crit W.S. (ft) 353.31 | Flow Area (sq ft) 762.63

E.G. Slope (it/ft) 0.002310 | Area (sq ft) 762.63

Q Total (cfs) 4870.00 | Flow (cfs) 4870.00

Top Width (ft) 135.04 | Top Width (ft) 135.04

Vel Total (ft/s) 6.39 | Avg. Vel. (ft/s) 6.39

Max Chl Dpth (ft) 6.70 | Hydr. Depth (ft) 5.85

Conv. Total (cfs) ~101331.0 | Conv. (cfs) 101331.0

Length Witd. (ft) 80.00 ; Wetted Per. (ft) 137.74

Min Ch El (ft) 349.00 | Shear (Ib/sq ft) 0.80

Alpha 1.00 | Stream Power (Ib/ft s) 5.10

Fretn Loss (ft) 0.34 | Cum Volume (acre-ft) 5.52 22.04 4.09
C & E Loss (ft) 0.11 | Cum SA (acres) 2.21 5.24 5.51




Plan; Plan 01 Austin St

Austin St RS: 1600

Profile; Q10

Pos LeftSta = Right Sta Flow Area W.P. Percent Hydr  Velocity

(ft) (ft) (cfs) (sq ft) () Conv | Depth(fty = (ft/s)
1 Chan 11900  169.00 1450.75|  234.03 43.89 29.79 5.53 6.20
2 Chan 169.00  219.00 2116.67  309.30 5000 4346 6.19 6.84
3 Chan 219.00  269.00 1302.58|  219.31 43.85 26.75 5.14 5.94




Plan: Plan 01 Austin St  Austin St RS: 1623.5 Profile: Q10
E.G. US. (it) : 356.33 | Element _Inside BR US Inside BR DS
W.S. US. (#) E 355.70 | E.G. Elev (it) 355.88 355.25
Q Total (cfs) 4870.00 | W.S. Elev (ft) 354.13 353.28
Q Bridge (cfs) 4870.00 | Crit W.S. (ft) 353.69 353.22
Q Weir (cfs) Max Chi Dpth (ft) 7.23 6.68
Weir Sta Lt (ft) Vel Total (ft/s) 10.59 11.28
Weir Sta Rat (ft) Flow Area (sq ft) 459.67 431.62
Weir Submerg Froude # Chi 0.88 0.98
Weir Max Depth (ft) Specif Force (cu ft) 2873.92 2757.64
Min El Weir Flow (ft) 364.27 | Hydr Depth (ft) 4.52 413
Min El Prs (ft) 362.20 | W.P. Total (ft) 121.05 121.10
Delta EG (ft} 1.99 | Conv. Total (cfs) 47499.2 42756.5
Delta WS (ft) 2.21 | Top Width (ft) 101.65 104.48
BR Open Area (sq ft) 1354.26 | Frctn Loss (ft) 0.61 0.58
BR Open Vel (ft/s) 11.28 | C & E Loss (ft) 0.02 0.34
Coef of Q Shear Total (Ib/sq ft) 2.49 289
Br Sel Method Energy only | Power Total (Ib/ft s) 26.40 32.57




Plan: Plan 01 Austin St Austin St RS: 1523.5 BR U Profile: Q10
Pos Left Sta Right Sta Flow Area W.P. Percent Hydr Velocity |
(ft) (ft) (cfs) (sq ft) (ft) Conv Depthyft) (ft/s)
1 Chan 104.03 159.46 125.86 28.20 23.63 2.58 1.36 446
2 Chan 159.46 214.89 3845.67 324.95 63.07 78.97 6.25 11.83
3 Chan 214.89 270.32 898.47 106.52| 34.36 18.45 3.68 8.43]




Contraction Scour

Input Data

Results

Pier Scour

Input Data

Results

Abutment Scour

Input Data

Results

ﬁ;}@ hoo i 29287

/ oye E it *

Average Depth (ft):
Approach Velocity (ft/s):
Br Average Depth (ft):
BR Opening Flow (cfs):
BR Top WD (ft):

Grain Size D50 (mm):
Approach Flow (cfs):
Approach Top WD (ft):
K1 Coefficient:

Scour Depth Ys (ft):
Critical Velocity (ft/s):
Equation:

All piers have the same scour depth

Pier Shape:

Pier Width (ft):

Grain Size D50 {mm):
Depth Upstream (ft):
Velocity Upstream (ft/s):
K1 Nose Shape:

Pier Angle:

Pier Length (ft):

K2 Angle Coef:

K3 Bed Cond Coef:
Grain Size D90 (mm):
K4 Armouring Coef:

Set K1 value to 1.0 because angle > 5 degrees

Scour Depth Ys (ft):
Froude #:
Equation:

Station at Toe (ft):

Toe Sta at appr (ft):
Abutment Length (ft):
Depth at Toe (ft).

K1 Shape Coef:

Degree of Skew (degrees):
K2 Skew Coef:

Projected Length L' (ft):
Avg Depth Obstructed Ya (ft):
Flow Obstructed Qe (cfs):
Area Obstructed Ae (sq ft):

Scour Depth Ys (ft):

Left Channel
510
6.11
4.52
4870.00
101.65
5.00
4870.00
156.26
0.640
2.20
3.73
Live

Sharp nose

4.60

5.00000

6.19

6.84

1.00

10.00

66.00

2.07

1.10

40.00000

0.40

6.81

0.48

CSU equation

Left Right
122.87 24575
95.09 242.66
0.00 8.69
0.00 3.83
0.55 - Spill-through abutment
127.00 90.00
1.05 1.00
0.00 8.69
0.00 1.92
0.00 130.00
0.00 16.70
6.48

Right



Qe/Ae = Ve:
Froude #:
Equation:

Combined Scour Depths

Pier Scour + Contraction Scour (ft):

Right abutment scour + contraction scour (ft):
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Plan: Plan 01  Austin St

Austin St RS: 1693 Profile: Q50

E.G. Elev (ft) 358.67 | Element Left OB Channel Right OB

Vel Head (ft) 0.71 | Wt. n-Val. 0.035

W.S. Elev (ft) 357.95 | Reach Len. (ft) 97.00 93.00 86.00 |

Crit W.S. (ft) Flow Area (sq ft) 1117.58

E.G. Slope (ft/ft) 0.002066 ' Area (sq ft) 1117.58

Q Total (cfs) 7569.00 | Flow (cfs) _ 7569.00

Top Width (ft) 167.33 | Top Width (ft) 167.33

Vel Total (ft/s) 6.77 = Avg. Vel. (ft/s) 6.77

Max Chi Dpth (ft) 8.75 | Hydr. Depth (ft) 6.68

Conv. Total (cfs) 166512.2 | Conv. (cfs) 166512.2

Length Wtd. (ft) 93.00 | Wetted Per. (ft) 169.99

Min Ch El (ft) 349.20 | Shear (Ib/sq ft) 0.85

Alpha 1.00 | Stream Power (Ib/ft s) 574

Fretn Loss (ft) 0.20 | Cum Volume (acre-ft) 7.86 30.04 10.40
_C & E Loss (ft) 0.01 | Cum SA (acres) 2.29 5.80 6.58




Plan: Plan 01 Austin St Austin St RS: 1693 Profile: Q50
Pos  LeftSta Right Sta Flow Area W.P. Percent Hydr Velocity
(ft) (ft) (cfs) (sq ft) (ft) Conv Depth(ft) (ft/s)
1 Chan 81.00 141.00 1599.49 279.82 53.86 21.13 5.28 572
2 Chan 141.00 201.00 3342.49 454.68 60.01 4416 7.58 7.35
3 Chan 1201.00 261.00 2627.02 383.08 56.11 34.71 7.05 6.86




Plan: Plan 01  Austin St Austin St RS: 1600 Profile; Q50

E.G. Elev (ft) 358.45 | Element Left OB Channel Right OB
Vel Head (ft) 0.84 . Wt. n-Val. 0.035 0.035
W.S. Elev (ft) 357.61 | Reach Len. (ft) 80.00 80.00 80.00
Crit W.S. (ft) 354.59 | Flow Area (sq ft) 0.11 1028.25
E.G. Slope (ft/ft) 0.002223 | Area (sq ft) 0.69 1028.25
Q Total (cfs) 7569.00 | Flow (cfs) 002 | 756898 )
Top Width (ft) 154.31 | Top Width (ft) 12.19 14212
Vel Total (ft/s) 7.36 | Avg. Vel. (ft/s) 0.16 7.36
Max Chl Dpth (ft) 8.61 ' Hydr. Depth (ft) 0.02 7.24
Conv. Total (cfs) 160547.8 | Conv. (cfs) 0.4 160547.5
Length Wtd. (ft) 80.00 | Wetted Per. (ft) 4.65 145.79
Min Ch EI (ft) 349.00 | Shear (Ib/sq ft) 0.00 0.98
Alpha 1.00 | Stream Power (Ib/ft s) 0.00 7.20
Fretn Loss (ft) 0.36 | Cum Volume (acre-ft) 7.86 27.74 10.40
C & E Loss (ft) 0.18 | Cum SA (acres) 2.28 5.47 6.58




Plan: Plan 01 Austin St Austin St RS: 1600 Profile: Q50
Pos Left Sta Right Sta Flow Area W.P. Percent Hydr Velocity

(ft) (ft) (cfs) (sq ft) (ft) Conv Depth(ft) (ft’'s)
1 LOB 0.00 47.00 0.00 0.59 755 0.00 0.08 0.00
2 LOB 47.00 83.00 0.02 0.1 4.65 0.00 0.02 0.16
3 LOB 83.00 119.00 _
4 Chan 119.00 169.00 2241.31 318.56 47.86 29.61 6.95 7.04
5 Chan 169.00 219.00 3249.81 405.13 50.00 42.94 8.10 8.02
6 Chan 219.00 269.00 2077.87 304.56 47.92 27.45 6.58 6.82




Plan: Plan 01  Austin St Austin St RS: 1523.5 Profile: Q50
E.G. US. (it) 358.45 | Element Inside BR US inside BR DS
W.S. US. (ft) 357.61 | E.G. Elev {ft) 357.91 357.31
Q Total (cfs) 7569.00 | W.S. Elev (ft) 355.25 354.58 |
Q Bridge (cfs) 7569.00 | Crit W.S. {ft) 355.25 354.66
Q Weir (cfs) Max Chl Dpth (ft) 8.35 7.98
Weir Sta Lft (ft) Vel Total (ft/s) 13.09 13.26
Weir Sta Rt (ft) Flow Area (sq ft) 578.32 570.69 |
Weir Submerg Froude # Chl 1.00 1.02
Weir Max Depth (it) Specif Force (cu ft) 4929.01 4819.55
Min El Weir Flow (it) 364.27 | Hydr Depth (ft) 5.31 521
Min El Prs (ft) 362.20 | W.P. Total (ft) 133.156 131.94
Delta EG (ft) 2.31  Conv. Total (cfs) 65361.1 64320.2
Delta WS (ft) 2.59 | Top Width (ft) 108.85 109.48
BR Open Area (sq ft) 1354.26 | Fretn Loss (ft) 0.69 |
BR Open Vel (it/s) 13.26 | C & E Loss (ft) 0.01
Coef of Q Shear Total (Ib/sq ft) 3.64 3.74
Br Sel Method Energy only | Power Total (Ib/ft s) 47.59 49.60




Plan: Plan 01 Austin St

Austin St RS: 1523.5 BR U

Profile: Q50

Pos LeftSta  Right Sta Flow Area W.P. | Percent Hydr Velocity
(ft) ) (cfs) (sq ft) ) Conv | Depth(ft) | (it/s)
1 Chan 10403  159.46 375.17 54.81 29.70 496 215 6.85
2 Chan 159.46  214.89 567235,  383.20 65.31 74.94 7.37 14.80
3 Chan 21489 27032 152148  140.31 38.14 20.10 4.47 10.84




Contraction Scour

Input Data

Results

Pier Scour

Input Data

Results

Abutment Scour

Input Data

Results

Bll/‘?&ﬁ/ém 2 E 8 F

SO~ Ypr Evend

Average Depth (ft):
Approach Velocity (ft/s):
Br Average Depth (ft):
BR Opening Flow (cfs):
BR Top WD (it):

Grain Size D50 (mm):
Approach Flow (cfs):
Approach Top WD (ft):
K1 Coefficient:

Scour Depth Ys (ft):
Critical Velocity (ft/s):
Equation:

All piers have the same scour depth

Pier Shape:

Pier Width (ft):

Grain Size D50 (mm):
Depth Upstream (ft):
Velocity Upstream (ft/s):
K1 Nose Shape:

Pier Angle:

Pier Length (ft):

K2 Angle Coef:

K3 Bed Cond Coef:
Grain Size D30 (mm):
K4 Armouring Coef:

Set K1 value to 1.0 because angle > 5 degrees

Scour Depth Ys (ft):
Froude #:
Equation:

Station at Toe (ft):

Toe Sta at appr (ft):
Abutment Length (ft):
Depth at Toe (ft):

K1 Shape Coef:

Degree of Skew (degrees):
K2 Skew Coef:

Projected Length L' (ft):
Avg Depth Obstructed Ya (ft):
Flow Obstructed Qe (cfs):
Area Obstructed Ae (sq ft):

Scour Depth Ys (ft):

Left Channel
6.68
6.77
5.31
7569.00
108.85
5.00
7569.00
167.33
0.590
3.30
3.90
Live

Sharp nose

4.60

5.00000

8.10

8.02

1.00

10.00

66.00

2.07

1.10

40.00000

0.40

7.56

0.50

CSU equation

Left Right
122.87 24575
89.97 24420
1.99 11.11
0.75 4.95
0.55 - Spill-through abutment
127 90
1.05 1.00
1.59 11.11
4.66 6.38
53.0 486
9.3 70.9
7.07 12.83

Right



Qe/Ae = Ve:
Froude #:
Equation:

Combined Scour Depths

Pier Scour + Contraction Scour (ft):

Left abutment scour + contraction scour (ft):
Right abutment scour + contraction scour (ft):
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Plan: Plan 01  Austin St

Austin St RS; 1693  Profile: Q100

E.G. Elev (ft) 359.54 | Element Left OB Channel Right OB
Vel Head (ft) 0.77 | Wt. n-Val. 0.035
W.S. Elev (ft) 358.77 | Reach Len. (ft) 97.00 93.00 ~86.00
Crit W.S. (ft) Fiow Area (sq ft) 1255.53
E.G. Slope (ft/ft) 0.001989 | Area (sq ft) 1255.53
Q Total (cfs) 8848.00 | Flow (cfs) 8848.00
Top Width (ft) 171.87 | Top Width (ft) 171.87
Vel Total (ft/s) 7.05 | Avg. Vel. (ft/s) 7.05
Max Chi Dpth (ft) 9.57 | Hydr. Depth (ft) 7.30
Conv. Total (cfs) 198403.2 . Conv. (cfs) 198403.2
Length Wtd. (ft) 93.01 | Wetted Per. (ft) 174.84
Min Ch El (ft) 349.20 | Shear (Ib/sq ft) 0.89
Alpha 1.00 | Stream Power (Ib/ft s) 6.28
Fretn Loss (ft) 0.19 | Cum Volume (acre-ft) 8.90 32.98 13.24
C & E Loss (ft) 0.01 | Cum SA (acres) 2.45 5.91 7.06




Profile: Q100

Plan: Plan 01 Austin St Austin St RS: 1693 ’
Pos Left Sta | Right Sta Flow Area W.P. Percent Hydr Velocity
(ft) (ft) (cfs) (sq ft) (ft) Conv Depth(ft) (ft/s)
1 Chan 81.00 141.00 1931.74 32413 56.89 21.83 5.79 5.96
2 Chan 141.00 201.00 3884.05 503.48 60.01 43.90 8.39 7.71
3 Chan :201.00 261.00 3032.22 427.91 57.93| 3427 7.65 7.09




Plan: Plan 01  Austin St

Austin St RS: 1600 Profile: Q100

E.G. Elev (ft) 359.33 | Element Left OB Channel Right OB
Vel Head (ft) 0.92 | Wt. n-Val. 0.035 0.035
W.S. Elev (ft) 358.42 | Reach Len. (ft) 80.00 80.00 80.00
Crit W.S. (ft) 355.10 | Flow Area (sq ft) 34.63 1143.43
E.G. Slope (ft/ft) 0.002176 | Area (sq ft) 42.80 1143.43
Q Total (cfs) 8848.00 | Flow (cfs) 44.66 8803.34
Top Width (ft) 222.33 | Top Width (ft) 77.25 145.08
Vel Total (ft/s) 7.51  Avg. Vel. (ft/s) 1.29 7.70
Max Chl Dpth (ft) 9.42 | Hydr. Depth (ft) 0.53 7.88
Conv. Total (cfs) 189686.0 | Conv. (cfs) 957 .4 188728.7
Length Witd. (ft) 80.00 . Wetted Per. (ft) 65.92 149.16
Min Ch EI (ft) 349.00 | Shear (Ib/sq ft) 0.07 1.04
Alpha 1.05 | Stream Power (lb/ft s) 0.09 8.02
Fretn Loss (ft) 0.35 | Cum Volume (acre-ft) 8.85 30.42 13.24
C & E Loss (ft) 0.20 | Cum SA (acres) 2.36 5.57 7.06




Plan: Plan 01 Austin St Austin St RS: 1600 Profile: Q100
Pos  LeftSta Right Sta Flow Area W.P. Percent Hydr Velocity
(ft) (ft) (cfs) (sq ft) (ft) Conv Depth(ft) (ft/s)

1 LOB 0.00 47.00 0.00 8.16 11.45 0.00 0.72 0.00
2 LOB 47.00 83.00 34.94 24.20 36.00 0.39 0.67 1.44
3 L.OB 83.00 119.00 9.72 10.43 29.91 0.11 0.35 0.93
4 Chan 119.00 169.00 2605.38 355.91 49.53 29.45 7.52 7.32
5 Chan 169.00 219.00 3760.02 44524 50.00 42.50 8.90 8.45
6 Chan 219.00 269.00 2437.94 342.28 49.63 27.55 7.16 7.12




Plan: Plan 01 Austin St Austin St RS: 1523.5 Profile: Q100
E.G. US. (ft) 359.33 | Element Inside BR US Inside BR DS
‘W.S. US. (ft) 358.42 | E.G. Elev (ft) 358.78 358.17
Q Total (cfs) 8848.00 | W.S. Elev (ft) 355.88 3585.21
Q Bridge (cfs) 8848.00 | Crit W.S. (ft) ~ 355.88 355.29
Q Weir (cfs) Max Chl Dpth (ft) 8.98 861
Weir Sta Lft (ft) Vel Total (ft/s) 1366 13.81
Weir Sta Ragt (it) Flow Area (sq ft) 647.65 640.66
Weir Submerg Froude # Chi 1.00 1.02
Weir Max Depth (ft) Specif Force (cu ft) 5991.52 5879.67
Min El Weir Flow (ft) 364.27 | Hydr Depth (ft) 5.79 572
Min El Prs (ft) 362.20 | W.P. Total (ft) 138.93 137.21
Delta EG (ft) 2.43 | Conv. Total (cfs) 76729.2 75983.9
Delta WS (ft) ~2.76  Top Width (ft) 111.87 111.91
BR Open Area (sq ft) 1354.26 | Frctn Loss (ft) 0.68
BR Open Vel (ft/s) 13.81 | C & E Loss (ft) 0.00
Coef of Q Shear Total (Ib/sq ft) 3.87 3.95
Br Sel Method Energy only | Power Totai (ib/ft s) 52.87 54.59




Plan; Plan 01 Austin St

Austin St RS: 1523.5 BR U

Profile: Q100

Pos Left Sta Right Sta Flow Area W.P. Percent Hydr Velocity
(ft) (ft) (cfs) (sq ft) (ft) Conv Depth(ft) (ft/s)
Chan 104.03 159.46 555.61 71.36) 32.10 6.28 2.63 7.79
2 Chan 159.46 214.89 6448.79 415.85 66.56 72.88 8.00 15.51
Chan 214.89 270.32 1843.59 160.44 40.26 20.84 4.90 11.49




Contraction Scour

Input Data

Results

Pier Scour

Input Data

Results

Abutment Scour

Input Data

Results

/3/(/)_546 “r 7&'{;'/&‘9&“’?

00~ Y Event

Average Depth (ft):
Approach Velocity (ft/s):
Br Average Depth (ft):
BR Opening Flow (cfs):
BR Top WD (ft):

Grain Size D50 (mm):
Approach Flow (cfs):
Approach Top WD (ft):
K1 Coefficient:

Scour Depth Ys (ft):
Critical Velocity (ft/s):
Equation:

All piers have the same scour depth

Pier Shape:

Pier Width (ft):

Grain Size D50 (mm):;
Depth Upstream (ft).
Velocity Upstream (ft/s):
K1 Nose Shape:

Pier Angle:

Pier Length (ft):

K2 Angle Coef:

K3 Bed Cond Coef:
Grain Size D90 (mm):
K4 Armouring Coef:

Set K1 value to 1.0 because angle > 5 degrees

Scour Depth Ys (ft):
Froude #:
Equation:

Station at Toe (ft):

Toe Sta at appr (ft):
Abutment Length (ft):
Depth at Toe (ft):

K1 Shape Coef:

Degree of Skew (degrees):
K2 Skew Coef:

Projected Length L' (ft):
Avg Depth Obstructed Ya (ft):
Flow Obstructed Qe (cfs):
Area Obstructed Ae (sq ft):

Scour Depth Ys (ft):

Left Channel
7.30
7.05
5.79
8848.00
111.87
5.00
8848.00
171.87
0.590
3.61
3.96
Live

Sharp nose

4.60

5.00000

8.90

8.45

1.00

10.00

66.00

2.07

1.10

40.00000

0.40

7.83

0.50

CSU equation

Left Right
122.87 245.75
84.65 248.54
3.65 12.46
3.91 8.11
0.55 - Spill-through abutment
127.00 90.00
1.05 1.00
2.92 12.46
540 7.13
117.50 629.70
19.70 88.90
8.75 14.25

Right



Qe/Ae = Ve:
Froude #:
Equation:

Combined Scour Depths

Pier Scour + Contraction Scour (ft):

Left abutment scour + contraction scour (ft):

Right abutment scour + contraction scour (ft):

5.96
0.45
Froehlich

Channel:

12.36
17.86

7.08
0.47
Froehlich

11.44
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Plan: Plan 01 Austin St Austin St RS: 1693  Profile: Q500

E.G. Elev (ft) 361.56 | Element LeftOB| Channel Right OB
Vel Head (ft) 0.87 | Wt. n-Val. 0.035 0.035 0.040
W.S. Elev (ft) 360.69 | Reach Len. (ft) 97.00 93.00 86.00
Crit W.S. (ft) Flow Area (sq ft) 16.59 1594.90 122.40
E.G. Slope (ft/ft) 0.001770 : Area (sq ft) 16.59 1594.90 122.40
Q Total (cfs) 12222.00 | Flow (cfs) 21.92 12050.05 150.03
Top Width (ft) 382.06 | Top Width (ft) 26.06 179.78 176.22
Vel Total (ft/s) 7.05 | Avg. Vel. (ft/s) 1.32 7.56 1.23
Max Chl Dpth (ft) 11.49 | Hydr. Depth (ft) 0.64 8.87 0.69
Conv. Total (cfs) 290480.7 | Conv. (cfs) 521.1 286393.9 3565.7
Length Wid. (ft) 93.05 | Wetted Per. (ft) 26.09 183.35 176.24
Min Ch EI (ft) 349.20 | Shear (Ib/sq ft) 0.07 0.96 0.08
Alpha 1.13 | Stream Power (Ib/ft s) 0.09 7.26 0.09
Frctn Loss (ft) 0.17 . Cum Volume (acre-ft) 11.47 41.03 22.61
C & E Loss (ft) 0.01 i Cum SA (acres) 2.56 6.19 11.56




Plan: Plan 01 Austin St Austin St RS: 1693  Profile: Q500 §
Pos Left Sta Right Sta Flow Area W.P. Percent Hydr Velocity
(ft) (ft) (cfs) (sq ft) {ft) Conv Depth(ft) (fts)
1 LOB 54.00 81.00 21.92 16.59 26.09 0.18 0.64 1.32
2 Chan 81.00 141.00 2863.78 43710 61.11 23.43 7.28 6.55
3 Chan 141.00 201.00 5173.35 618.75 60.01 42.33 10.31 8.36
4 Chan 201.00 261.00 4012.93 539.06 62.23 32.83 9.02 7.44
5 ROB 261.00 375.67 124.89 93.11 109.14 1.02 0.85 1.34
6 ROB 375.67  490.33 25.13 29.29 67.10 0.21 0.44 0.86




Plan: Plan 01  Austin St Austin St RS: 1600 Profile: Q500

' E.G. Elev (ft) 361.38 | Element Lef OB/  Channel  Right OB
Vel Head (ft) 0.98 | Wt. n-Val. 0.035 0.035 0.040
W.S. Elev (ft) 360.41 ' Reach Len. (ft) 80.00 80.00 80.00
Crit W.S. (ft) 356.42 | Flow Area (sq ft) 173.53 1438.93 10.30
E.G. Slope (ft/ft) 0.001858 | Area (sq ft) 213.78 1438.93 10.30
Q Total (cfs) 12222.00 | Flow (cfs) 569.83 11644.75 7.42
Top Width (ft) 276.93  Top Width (ft) 92.85 150.00 34.08
Vel Total (ft/s) 7.53 | Avg. Vel. (ft/s) 3.28 8.09 0.72
Max ChiDpth () 11.41 | Hydr. Depth (ft) 241 959 0.30

Conv. Total (cfs) 283512.0 | Conv. (cfs) 13218.3 270121.6 1721
Length Witd. (ft) 80.00 Wetted Per. (ft) 72.21 154.76 34.13
Min Ch El (ft) 349.00 | Shear (Ib/sq ft) 0.28 1.08 0.04
Alpha 1.11 | Stream Power (Ib/ft s) 0.92 8.73 0.03
Fretn Loss (ft) 0.31 | Cum Volume (acre-ft) 11.22 37.79 22.48 |
C & E Loss (ft) 0.25 | Cum SA (acres) 2.42 5.83 11.35




Plan: Plan 01 Austin St Austin St RS: 1600 Profile: Q500
Pos Left Sta Right Sta Flow | Area W.P. Percent Hydr Velocity
(ft) (ft) (cfs) (sq ft) () Conv Depth(ft) (ft/s)

1 LOB 0.00 47.00 0.00 40.24 21.15 000 193  0.00
2 LOB 47.00 83.00 335.22 95.92 36.00 2.74 2.66 3.49
3 LOB 83.00 119.00 234.62 77.61 36.20 1.92 2.16 ~3.02
4 Chan 119.00 169.00 3462.62 453.52 5261 28.33 9.07 7.64
5 Chan 169.00  219.00 486310  544.85  50.00 3979 1090 893
6 Chan 219.00 269.00 3319.03 440.57 52.14 27.16 8.81 7.53
7 ROB 269.00  301.50 7.41 10.23 32.55 10.06 0.31 072
8 ROB 301.50 334.00 0.01 0.06 1.58 0.00 0.04 0.18]




Plan: Plan 01 Austin St Austin St RS: 1523.5 Profile: Q500
E.G. US. (i) 361.38 | Element Inside BR US Inside BR DS
W.S. US. (ft) 360.41 | E.G. Elev (ft) 360.82 360.22
Q Total (cfs) 12222.00 | W.S. Elev (ft) 357.38 356.67
Q Bridge (cfs) 12222.00 | Crit W.S. (ft) 357.38 ~ 356.74
Q Weir (cfs) Max Chi Dpth (ft) 10.48 10.07
Weir Sta Lt (ft) Vel Total (ft/s) 14.89 15.12
Weir Sta Rgt (ft) Flow Area (sq ft) 820.97 808.29
Weir Submerg Froude # Chl 1.00 1.02
Weir Max Depth (ft) - Specif Force (cu ft) 8989.07 8881.71
Min El Weir Flow (ft) 364.27 | Hydr Depth (ft) 6.89 6.88
Min EI Prs (ft) 362.20 | W.P. Total (ft) 162.74 149.39
Delta EG (ft) 2.85 | Conv. Total (cfs) 106946.6 105761.7
Delta WS (ft) 3.52 | Top Width (ft) 119.07 117.52
BR Open Area (sq ft) 1354.26 | Frctn Loss (ft) 0.68
BR Open Vel (ft/s) 15.12 | C & E Loss (ft) 0.00
Coef of Q Shear Total (Ib/sq ft) 4.38 4.51

. Br Sel Method Energy only : Power Total (Ib/ft s) 65.24 68.21




Plan: Plan 01 Austin St Austin St RS: 1523.5 BR U

Profile: Q500

Pos Left Sta Right Sta Flow Area W.P. Percent Hydr Velocity

(ft) (ft) (cfs) (sq ft) (ft) Conv Depth(ft) (ft/s)
1 Chan 104.03 159.46 1111.18 1156.13 37.85 9.09 3.70 9.65
2 Chan 159.46 214.89 8385.90 493.86 69.57 68.61 9.50 16.98
3 Chan 214.89 270.32 272492 211.98 45.33 22.30 5.90 12.85




Contraction Scour

Input Data

Results

Pier Scour

Input Data

Results

Abutment Scour

Input Data

Results

Broghom #8087

Average Depth (ft):
Approach Velocity (ft/s):
Br Average Depth (ft):
BR Opening Flow (cfs):
BR Top WD (ft):

Grain Size D50 (mm):
Approach Flow (cfs):
Approach Top WD (ft):
K1 Coefficient:

Scour Depth Ys (ft):
Critical Velocity (ft/s):
Equation:

All piers have the same scour depth

Pier Shape:

Pier Width (ft):

Grain Size D50 (mm):
Depth Upstream (ft):
Velocity Upstream (ft/s):
K1 Nose Shape:

Pier Angle:

Pier Length (ft):

K2 Angle Coef:

K3 Bed Cond Coef:
Grain Size D90 (mm):
K4 Armouring Coef:

Set K1 value to 1.0 because angle > 5 degrees

Scour Depth Ys (ft):
Froude #:
Equation:

Station at Toe (ft):

Toe Sta at appr (ft):
Abutment Length (ft):
Depth at Toe (ft):

K1 Shape Coef:

Degree of Skew (degrees):
K2 Skew Coef:

Projected Length L' (ft):

Avg Depth Obstructed Ya (ft):

Flow Obstructed Qe (cfs):
Area Obstructed Ae (sq ft):

Scour Depth Ys (ft):

Left Channel

0.64 8.87

1.32 7.56
6.89
12222.00
119.07
5.00

21.92 12050.05

26.06 179.78

0.590 0.640
4.80
4.09
Live

Sharp nose

4.60

5.00000

10.90

8.93

1.00

10.00

66.00

2.07

1.10

40.00000

0.40

8.24

0.48

CS8U equation

Left Right
122.87 24575
87.62 245.08
33.68 191.92
2.88 7.08
0.55 - Spill-through abutment
127.00 90.00
1.05 1.00
26.90 191.92
1.92 1.38
337.90 1214.80
64.80 265.40
8.02 12.82

Right

0.69
1.23

150.03
176.22
0.590



Qe/Ae = Ve:
Froude #:
Equation:

Combined Scour Depths

Pier Scour + Contraction Scour (ft).

Left abutment scour + contraction scour (ft):

Right abutment scour + contraction scour (ft):
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