Maine Department of Transportation
X Full POA

2Bony Scour Critical Bridge [] Abbreviated POA
1% MaineDOT  Pian of Action (POA) Report

TY-LININTERNATIOMAL
Town: Falmouth
Bridge Number: 5553
Bridge Name: Lambert Street
Feature Carried: Lambert Street
Waterway Crossed: Presumpscot River

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

Flood Monitoring:
X Flood Warning Issued by National Weather Service
[J USGS Gage Station Station #:
Frequency of Flood Monitoring: 12 hrs
Closure Trigger:
[ Water Surface Elevation Reaches Low Chord
X Water Reaches Closure Elevation:
12.3 ft below Low Chord (10-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: BJ Yes [ No

The Following Materials Are Being Submitted With This Report:
X] POA Report
Xl Attachment A: Hydraulic and Hydrologic Summary Page
X Attachment B: Photos
X Attachment C: Map Showing Detour Route(s)
X Attachment D: Bridge Elevation Summary Showing Existing Streambed and Foundation Depth(s)
X] Attachment E: Boring Logs and/or Other Subsurface Information

X] Attachment F: Supporting Documentation, Calculations, Estimates, and Conceptual Designs for
Scour Countermeasures
Izl Attachment G: Plan View Showing Location of Scour Holes, Debris, etc.

[ ] Attachment H: Post Flood Documentation

[] Attachment I: Field Verification Card

X Attachment J: MaineDOT Underwater Inspection Reports

X Attachment K: T.Y. Lin 1995 Bridge Scour Evaluation Report
[] Attachment L: 2008 USGS Report

X] Attachment M: Scour / H&H Backup Calculations




Scour Critical Bridge Plan of Action

1. GENERAL INFORMATION
Structure: City, County: Bridge Number:
Androscoggin River Bethel, Oxford 6149
Feature On: Waterway Crossed: Owner:
Route 2/5/26 Androscoggin River State Highway Agency
Year Built: Year Reconstruction: Structure Size and Description:
1968 N/A 400 Ft. 3-Span Continuous Plate Girder Bridge on Stub
Abutments on Piles and Solid Shaft Piers on Spread Footings.
. . . Pile Cap Embedment (ft):  3’+ | Exposure(ft): 0.0
Foundation Details Left Abutment: Pile Tip Embedment (ft):  28° | Exposure (ft): 0.0
. oo . . Pile Cap Embedment (ft): 3+ | Exposure (ft): 0.0
(Looking Pownstam Lo R) |- Right Abutment: Pile Tip Embedment (ft): 26> | Exposure (ft): 0.0
N Footing Embedment (ft): 0.0 | Exposure (ft): 3.0
KNOWN g | Pierl: Scal Embedment (ft): 5.5 | Exposure (ft): 2.5
Lo Footing Embedment (ft): 0.0 | Exposure (ft): 3.0
UNKNOWN [] Pier 2: Seal Embedment ft): 7.0 | Exposure (ft): 1.0
Pier 3: N/A Embedment (ft): N/A | Exposure (ft): N/A
Reference Datum: NGVD — Upstream Rt. Curb at Jt. - El = 661.07.
Scour Critical Elevations(s): Left Abutment: 641.00 Right Abutment: 641.00
. Pier 1 — Ftg 623.00 Pier 2~ Ftg 623.00
(Bottom of Footings) Pier 1 - Seal 615.00 Pier 2 - Seal 615.00
Pier 3: N/A
2. RESPONSIBLE FOR POA
Author(s) of POA (name, title, agency/organization, telephone, email):
Darin Bryant, T.Y. Lin International, (207) 781-4721, darin.bryant@tylin.com
"""""""""" RS pae: ST 7o
Signature; \_nu M- o2 Dater T E BT 20 \\\x\umum/
Concurrences on POA (name, title; aéency/orgamzatlon telephone, email): ‘\ Mq"/
@é _“qunnn,' l& /(/
Assistant Bridge Maintenance Engineer, Date: § j SQ ’2;
MaineDOT Bridge Maintenance Division, 207-624-3580 = § DARINW : =
POA Updated by ( tit! / izati g’#‘ ; BRYANT ¥§
5 : — 5 z oo
p y (name, title, agency/organization): = i No.6853 : =
Assistant Bridge Maintenance Engineer, MaineDOT Bridge Maintenance = %, < / 0,
Division, 207-624-3580 // Q‘@“

Date of Update:

Items Updated:
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[C] Monitoring  [_] Post Flood
Event Inspection

| Inspection

Reason for Update: Cycle

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 2 ! ] other:

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

Scour Evaluation Summary:

High potential for contraction scour and local pier scour. Bed material is highly scourable. Reported Qsyy below low chord,
although bridge inspection report photos show debris on bridge seat. The abutments are setback from channel, right
abutment pile cap exposed, riprap slopes in front of abutments in good condition. Heavy riprap in good condition on left side
of left pier footing and on right side of right pier footing and there is no footing exposure in these areas. 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 assessed scour for a storm even with a recurrence interval
> 10-years, a discharge > 10,162 cfs, and corresponding bridge upstream water surface elevation of 41.3” corresponding to
the assessed scour critical condition for the bridge.

Scour History:

Thalweg has not moved horizontally since construction. Bridge circa 1961 has withstood at least one flood event >Q100 in
1996 and inspection indicated some scour occurred. Right and left upstream pier footings exposed up to 1.5 based on
soundings. 1997 underwater inspection indicates footing exposure of up to 2’ for right pier and 6’ for left pier. However,
there is no riprap on left side of right pier footing and right side of left pier footing and footings are exposed in these areas.
Comparison between 1961 and current measured cross sections only indicate minor changes in the stream cross section.
Thalweg is near bottom of pier footing.

4. NBI CODING INFORMATION

Current Previous
Inspection Date 8/11/09 8/01/07

Item 113 Scour Critical 3 3

Item 60 Substructure 5 5

Item 61 Channel & Channel Protection 5 4

Item 71 Waterway Adequacy 9 6

5. RECOMMENDED ACTION(S)

Recommended Implemented Date

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

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

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

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

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




6. MONITORING PROGRAM RECOMMENDATION

6a. Regular Inspection Cycle Items to Watch:

[] Annual X Biennial Changes in streambed section. Changes in abutment and pier pile cap
embedment and exposure. Condition of abutment riprap slopes.

X Riverbed Profile Readings - Upstream face Debris collection at piers.

XI Riverbed Profile Readings - Downstream face

[ Surveyed Cross-section(s)

Underwater Inspection Required: Items to Watch:

X 4 Year Cycle Changes in pier pile cap embedment and exposure. Potential
undermining of pier pile caps on sides near middle of channel.

[J 2 Year Cycle
[ 1 Year Cycle

6b. Fixed Monitoring Device(s) XI Not Applicable

Type of Instrument:

Installation Location(s):

Routine Sample Interval: [J 30 minute [] 1 hour [ 6hours [J 12hours  [] Other
Frequency of Data Download and Review:  [] Daily [ Weekly [] Monthly [] Other
Event Sample Interval: [ Continual [] 10min [ 30 min 1 1 hour [] Other
Frequency of Data Download and Review ~ [] 1 hour [J 3hour [ 6hour [ other

Action(s) Required if Scour Critical Elevation Detected:

Criteria for Termination For Fixed Monitoring:




During Inspection Event Look For:

Stage discharge above 9,890 cfs at USGS Gage Station #01064118,
water surface elevation 41.3 at bridge, measured streambed below14.4
at piers, or displacement of abutment riprap.

6¢. Flood Monitoring Program

Type: X Visual Inspection
X Instrument (Check all that apply)
X Portable [] Geophysical [] Sonar [J other:
Flood Monitoring event defined by: (Check all that apply)
[] Stage (Water Surface Elevation) (ft) [] USGS Gage Station
[J Discharge - (cfs) Station #:
XI Notified by Public ] other

XI Flood Warning Issued by National Weather Service

XI DOT Situation Report

Scour Monitoring event defined by: (Check all that apply)
[] Stage (Water Surface Elevation) (ft) [] USGS Gage Station
[] Discharge (cfs) Station #:

X Flood Warning Issued by National Weather Service

Frequency of Flood Monitoring: [] Continual [] 3 hours X 12 hours [ Daily
Criteria to End Flood Monitoring: X Revisit Bridge [XI Recommended Post Flood Inspection
(check all that apply) X Close Bridge XI 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 and downstream face
Changes in streambed section. Changes in abutment
and pier pile cap embedment and exposure.

Condition of abutment riprap slopes. Debris
collection at piers.

X Profile at Substructure

XI Underwater Inspection

X Probing

Agency and Department Responsible for Monitoring:

MaineDOT Bridge Maintenance Division

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

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




7. DETOUR ROUTE

Detour Route Description: Rte 26 to Leighton to Brook Rd back to Black Strap

Bridges on Detour Route:

Bridge Item | Load Posting/ Vertical Wi.dt.h
Number Feature On Feature Under 113 Weight (tons) Clearance Restrictions
(feet) (feet)

0283 Blackstrap Road MTPK N - - -
0361 Leighton Road MTPK N - - -
0365 Auburn St/Fal Spur MTPK Spur N - - -
2702 Routes 26 & 100 MCRR & Presumpscot 8 - - -

Traffic Control Equipment and Storage location(s):

TBD by MaineDOT

Additional Considerations or Critical Issues:

TBD by MaineDOT

News Release, Other Public Notice Information to be provided and limitations:

Public Information Officer, Office of Communications, 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

[XI Water Reaches Closure Elevation: 41.3 ft
12.3 ft below Low Chord (10-yr WSE), Placard

XI Scour Measurement Results / Monitoring Devices

X Observed Structure Movement / Settlement

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

X Loss of Road Embankment [X] Ice Jam

Agency and Department Responsible for Closure:

X Dot O Municipality ] 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)
X 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 0.0 ft X 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) Concrete cable mat or grout mat at Piers X High [J Medium [] Low
(2) Monitoring X High [J Medium [] Low
3) | High [0 Medium [] Low
Relative cost, water depth at normal flow, and available
Basis for the Selection of the Preferred Scour Countermeasure: underclearance. Barge access likely required to install
countermeasures.

Recommended Countermeasure to be Performed by:
[ 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: Falmouth Bridge Name: Lambert St. Bridge #: 5553
Feature Carried: Lambert St. Stream: Presumpscot River
By: EOB Date: 7/9/2010  Check By: RMH Date: 12/23/10
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. Bridge not expected to overtop up to
500-year flood. Scour critical discharge derived for the discharge 10-year storm. 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. 59.41, upstream
right Top of Curb.)

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

Discharge Discharge Headwater EI. Maximum
Event (cfs) At Bridge (ft) Discharge
(1) Velocity
(ft/sec)
(2)
500-year 28690 53.5 9.4
100-year 19357 48.3 8.4
10-year 10162 41.3 7.2

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

(2) Largest of discharge velocity 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. Supplemental hand computations were
performed to evaluate scour for complex piers for the 10-YR event using the
superposition method outlined in HEC-18. Additional pile stability analysis calculations
were performed to evaluate risk of failure in the pier pile groups due to the calculated
scour depths and exposure of piles. Top and bottom of footing (TOF and BOF)
elevations and estimated total scour elevations at the abutments and piers are summarized
as follows:



Left Abut. Pier 1 Pier 2 Right Abut.
TOF EL (ft) 49.5 26 26 50.2
BOF El. (ft) 46.5 20 20 47.2
Pile Tip EL +/--25 /- 20%** | 4/- 20%** +/--25
(fH
500-year El. * -7.4** -12.9%* *
10-year El * 1.3 0.8 *

* Abutment scour was not computed. Abutments do not significantly restrict flow.
Abutments are supported on timber piles and are located near the top of the slope, and
slopes are protected by riprap in good condition. Pier scour governs critical scour
condition for the bridge.

** Complex pier scour computations not performed. Pier scour critical for lesser event.
** Plans indicate 2/3 of piles in group founded at Elev. -20 or at practical refusal and 1/3
of piles in group founded at practical refusal and below Elev. -5.

Conclusion: Bridge considered to be unstable for calculated scour for a storm event with
a recurrence interval of 10-years, a discharge of 10,162 cfs, and corresponding inside
bridge upstream water surface elevation of 41.3 feet which corresponds to the calculated
scour critical condition for the bridge.

The HEC-RAS calculated scour results indicate critical scour 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 Presumpscot River), the bridge has been subject to one flood event
greater than 100-YR and has a history of notable pier scour, but not to the depth
determined by analysis and no evidence of abutment scour or pier movement. The soil
strata consists of an upper layer of silty sand over silty clay. Although the same total
scour depths may be achieved in cohesive soils as non-cohesive soils, it is known that the
duration of exposure to high flows has a significant influence on the actual scour depth.
The bridge site is susceptible to contraction scour to depths of 5.6 ft and 20 ft for the 10-
YR and 500-YR events respectively. Although scour is computed to occur for flows
lower than a 10-year event, the observed site conditions and historic performance support
using the 10-year storm as the scour critical event. In the 1990 underwater inspection,
pier bottom of footing was exposed but the bridge withstood a greater than 100-year
storm in 1996. Pile structural analysis calculations consider bearing capacity, buckling
capacity, and lateral movement. Structural evaluations indicate high risk of failures for
bearing, lateral movement, and buckling capacity for the scour event. Computed
capacity/demand ratios for the governing buckling capacity are 69% and 66% at Piers 1
and 2 respectively for the 10-YR event and 38% and 28% at Piers 1 and 2 respectively
for the 500-YR event.



Recommendations:

Scour Vulnerability (Long term, Contraction, Abutment and Pier): Contraction and pier
scour potential high. Abutment scour potential low. Highly scourable bed. Narrow
upstream floodplain. Wide foundation seal constructed just below the bed are exposed by
contraction scour. No protection at piers. Sharp angle nosed piers and square nosed pile
cap. Piers located within main channel well aligned with the flow. Moderate potential for
debris buildup. Pile supported foundations. Storms up to 100-year and no reported
evidence of abutment scour.

It is recommended the monitoring begin when a Flood Warning is issued by the National
Weather Service and that the bridge be closed at the 10-YR event (10,162 cfs, WSE
41.3).

b. Recommended NBI Ratings:
Item 60: 5 Item 61: 5 Item 71: 9 Item 113: 3

c. POA Recommended (Y/N): Yes
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OFFICE/FIELD REVIEW DATA REPORT

Bridge Name: Lambert St Town: Falmouth Bridge #: 5553

Feature Carried: Lambert St Stream: Presumpscot Review Date: 12/08 & 8/09

Site Investigation Pictures

Looking right
from left approach

Looking ieit
from right approach




OFFICE/FIELD REVIEW DATA REPORT

Bridge Name: _Lambert St Town: Falmouth Bridge #: 5553

Feature Carried: Lambert St Stream: Presumpscot Review Date: 12/08 & 8/09

Site Investigation Pictures

& U/S center

channel
*

right bank




OFFICE/FIELD REVIEW DATA REPORT

Bridge Name: Lambert St Town: Falmouth Bridge #: 5553

Feature Carried: Lambert St Stream: Presumpscot Review Date: 12/08 & 8/09

Site Investigation Pictures

®

D/S center
channel




OFFICE/FIELD REVIEW DATA REPORT

Bridge Name: Lambert St Town: Falmouth Bridge #: 5553

Feature Carried: Lambert St Stream: Presumpscot Review Date: 12/08 & 8/09

Site Investigation Pictures

D/S channel
left bank




OFFICE/FIELD REVIEW DATA REPORT

Bridge Name: Lambert St Town: Falmouth Bridge #: 5553

Feature Carried: Lambert St Stream: Presumpscot Review Date: 12/08 & 8/09

Site Investigation Pictures

S Downstream
RS .v face from
& -/ D/S right bank

D/S left bank

frarmm N/IC vinht
U w70 1y

bank showing
bank erosion




OFFICE/FIELD REVIEW DATA REPORT

Bridge Name: Lambert St Town: Falmouth Bridge #: 5553

Feature Carried: Lambert St Stream: Presumpscot Review Date: 12/08 & 8/09

Site Investigation Pictures

D,

Looking left
& along approach
i sideslope - swale

| bearing condition



OFFICE/FIELD REVIEW DATA REPORT

Bridge Name: Lambert St Town: Falmouth Bridge #: 5553

Feature Carried: Lambert St Stream: Presumpscot Review Date: 12/08 & 8/09

Site Investigation Pictures

U/S face &
left bank
from U/S
right bank

]
4

rirht hanl
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OFFICE/FIELD REVIEW DATA REPORT

Bridge Name:  Lambert St Town: Falmouth Bridge #: 5553

Feature Carried: Lambert St Stream: Presumpscot Review Date: 12/08 & 8/09

Site Investigation Pictures

U/S face and
left bank from
U/S left bank

Left Abutment




OFFICE/FIELD REVIEW DATA REPORT

Bridge Name: Lambert St Town: Falmouth Bridge #: 5553

Feature Carried: Lambert St Stream: Presumpscot Review Date: 12/08 & 8/09

Site Investigation Pictures

7 D/S left bank
from Left Bank
Under Bridge
showing bank
erosion

D/S face of
right pier from
D/S right bank
showing riprap
to left & deep
~ iwater to right
where riprap
is missing



OFFICE/FIELD REVIEW DATA REPORT

Bridge Name: _Lambert St Town: Falmouth Bridge #: 5553

Feature Carried: Lambert St Stream: Presumpscot Review Date: 12/08 & 8/09

Site Investigation Pictures

Looking U/S at
right pier from
D/S right bank
showing riprap
condition and
extent

Looking U/S at

alana nratantinn
SiICPC PiCicluln

| under bridge -
showing riprap
4 condition and
iextent on right
bank




OFFICE/FIELD REVIEW DATA REPORT

Bridge Name: Lambert St Town: Falmouth Bridge #: 5553

Feature Carried: Lambert St Stream: Presumpscot Review Date: 12/08 & 8/09

Site Investigation Pictures

0 A:U/S face of
! c;': uright pier from
‘ ¥ U/S right bank
showing riprap
;to right & deep
-water to left

ﬁwhere riprap
Mis missing

Looking U/S at

Iaft minr fram
ITIL PIGH Ui

D/S left bank
showing riprap
condition and
extent

Z2



OFFICE/FIELD REVIEW DATA REPORT

Bridge Name:  Lambert St Town: Falmouth Bridge #: 5553

Feature Carried: Lambert St Stream: Presumpscot Review Date: 12/08 & 8/09

Site Investigation Pictures

D

Looking U/S at
slope protection
under bridge -
showing riprap
condition and
extent on left
bank

Looking U/S

At laft hanle
atL ISl vaiin

from under bridge
showing bank
erosion




OFFICE/FIELD REVIEW DATA REPORT

Bridge Name: Lambert St Town: Falmouth Bridge #: 5553

Feature Carried: Lambert St ~|Stream: Presumpscot Review Date: 12/08 & 8/09

Site Investigation Pictures

D

Looking right from
left bank U/S

of bridge - showing
right bank erosion

25
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Detour Route Description: Rte 26 to Leighton to Brook Rd back to Black Strap
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OFFICE/FIELD REVIEW DATA REPORT  |pidge#: 5cmz

b. Contraction Scour Potential (due to encroachment)  Med, N

1) Potential for Overbank Flow (Y/N/Unk.): I\j Left I\J Right
2) Relief Structure (X): Bridge  — Culvert — Location (ft. L/R)
3) Potential for Over Topping (Y/N/Unk.):

c. Long Term Potential for : Aggradation (Y/N): \/ Degradation (Y/N): N
Source of Sediment (X): \/ Bed Load — Other

d. Bed Material (Circle):

( Silt/Clay ) (——S:D Gravel

S Smm——— e
Cobbles/Boulder Bedrock Other
Bed Material D50 (Visual Classification): , 0% ma = Qo

BRIDGE SITE CONDITIONS

5. STREAM CROSS SECTION (X) (See sheet 11): Y Upstream Face X Downstream Face

6. FLOW CONDITIONS

a. Obstructions/Beaver Dams/Etc... (Describe): —

b. Confluences (L/R, ft. upstream or downstream): £/ /A»
4

c. High Water Mark

1) Date/Estimated Flood Frequency: t/mirm KAQ’I\ / e ma/l / Q svo / Q 100
74
2) Approx. Elev. (Based on bridge datum): 4.0 / 2.8 /Lfgﬂ &N uva))/Hu.'-\(3‘ -V NGy

<

3) Source/Reliability:  Plavys - 1Cido\ / Plaas et / Ferma TS / Fema TR

d. Feasibility of Adding Riprap or Other Scour Countermeasures (Explain):

Ne-cap Covld ke dddea af piers Srum sarog N pd ot reavees

or s 8~d oF Shops in Dot of abdtmeds ~ Cond DA ArpOT ones o

Marress .
7. BRIDGE DESCRIPTION

a. Description of Bridge/Bridge Type (Single/Multi Span, ontinuousmuperstructure Type):

3750 hon-Condanous , Steel Sirde~ Drdqe | Vs pDier noses Xapered

Ale  are SGoae
v T ‘
b. Bridge Length (ft): _J(e4'~Max.  Bridge Width (ft): 6“‘ Number of Spans: b

c. Date Built: |9 (e{

d. Reconstruction/Scour Repairs (Date/Description):

—_—

Feom
e. Bridge datum (NGVEﬁs—sm)i): Reves OAas Elev.SAY  Location YU/ 3 Bt e Curk

f Low Chord Elev., (f): S3,SS

g. Bridge Deck Elev., (ft): S7.0% 10 SB.0D
h. Top of Bank Elevation at Bridge, (ft): By (c&h S:rgf\—\ Shotos, nees ;s 2AY é\ (D/\H\
i. Overtopping Elev., (ft): 5 7.0 At Bridge (Y/N): N Approaches (ft. L/R): =

Page 2
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TOWN: Ealmawth
BRIDGE No: _ 5 £¢3

Top of Bridge Curb
| B [

[
|

174 1. @\ Pier No. &_

L

[
|

184 ft. @\v_F/’er No. L ——

o Left Abut.
Side

¢ Pier No. | and Z_
|
|
]
[
|
|
f
|
[
|
s
|
|

Right Abut.
Side o

—| Placard Locaﬁonv © Pier No. 2

Placard Location @ Pier No. I _

J B2 °
— Bridge Closure

Water Surface Elev. _41.3

0.5" 10 2’ 0.5 to 2

= /ML/

==
=M= 1=y =] IE/T/;,T,

PIER SIDE ELEVATION
N.T.S.

NOTES:

I. Bridge shall be monitored for scour for flood warning issued
by the National Weather Service.

2. Bridge shall be closed for water surface above Elev. 4.3
corresponding to a discharge 6210 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 [OCATION
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Community Description

The Town of Falmouth is located in the northeastern portion of Cumberland
County in southwestern Maine, and has a total land area of 30.9 square_
miles. Tt is bordered by the City of Cumberland to the north, the Town
of Windham to the west, and the Cities of Westbrook and Portland to the
south.

The climate of Falmouth is moderate, and the mean annual temperature is
45 degrees Fahrenheit (°F). Temperatures range from an average 21.8°F in
January to an average of 68.1°F in July. The rainfall averages 42.9
inches annually, and the annual snowfall averages 74.6 inches (Reference
1).

The terrain in Falmouth varies from sea level along the coast and the
Presumpscot River to areas of high elevations that reach a maximum of 176
feet. Falmouth is a predominantly suburban community with a population
of approximately 6,291 (Reference 2). Areas in the northern parts of the
town are relatively undeveloped with some farming and large tracts of
open unwooded land. The watersheds of the Presumpscot and Piscataqua
Rivers are largely undeveloped, however,'there are some residential
properties on the Piscataqua. The Highland Lake watershed is moderately
developed with residential properties, while most of the properties along
the Atlantic coast, Clapboard Island, and Mackworth Island are also
residential.

Principal Flood Problems

The Town of Falmouth is subject to severe coastal storms commonly
referred to as northeasters, and hurricanes which cause extreme high tide
levels and flooding of low-lying areas along the coast and the
Presumpscot River. The northeasters can occur at any time of the year
but are more prevalent in the winter months, whereas hurricanes occur in
the late summer and early fall months.

Tidal levels along Falmouth's coastline are greatly influenced by the
force, duration, and direction of winds as well as the distance across
open water (fetch) over which these winds act. A northeaster produces
high tide levels along the coastline of Falmouth. The winter storm of
February 1978 was the storm of record in this area. Storm surge damage
occurred along the coast and along the Presumpscot River. Highland Lake
sustained some storm damage during the 1973 storm.

Flood Protection Measures

There are no flood protection structures existing or planned in the Town
of Falmouth. The Falmouth zoning ordinance has provisions for building

4
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OFFICE/FIELD REVIEW DATA REPORT
Bridge Name:  L.ormaRERT v Town: FaLOLITR Bridge#: S553%
Feature Carried: Lapeizeey X0 Stream: TREZSLMOSCoT Waoer, Review Date: 12 /23 (0%
Sketch (Plan view) Bridge plans supplemented by field sketch.
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MAINE DEPARTMENT OF TRANSPORTATION
BRIDGE SCOUR ASSESSMENT
SUMMARY REPORT

Bridge Name: Lambert St Town: Falmouth Bridge #: 5553

Feature Carried: Lambert Street Stream: Presumpscot River River Basin: Presumpscot

Assessment By: D. Bryant Assessment Date: 8/11/09

Check By: D . (l{;\,m nl gl CheckDate: &) / 7_7,/04

MDOT PIN: 15631 .16 TYL! 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

The following factors have the most significant influence on the recommendations:

Positive Influence:

+ No overtopping. No pressure flow. Q100 approximately 7’ below low chord.

« Abutment and pier foundations on piles. Abutments set back from channel. No exposure on abutment footings.

* Thalweg has not moved horizontally since construction.

« Riprap slopes in front of abutments in good condition.

« Heavy riprap in good condition on left side of left pier footing and right side of right pier footing. No footing exposure in
these areas.

¢ Good flow alignment.

Negative Influence:

« Bridge circa 1961 has withstood at least one >100 year flood event in 1996 based on historic flood data, but inspection
report after the flood indicates some scour occurred.

+ 1961 plan cross section compared to measured 2009 cross sections indicates some scouring of up to 1.5 feet. Right and
left upstream pier footings exposed up to 1.5’ based on soundings. 1997 underwater inspection indicates footing exposure
of up to 2 for right pier and 6’ for left pier.

* Scourable bed material.

« Downstream thalweg approximately 0.2 feet above bottom of pier footings.

+» Non-continuous superstructure. Structure length > 150’ and cost of replacement would be significant.

+ Heavy riprap missing on left side of right pier footing and right side of left pier footing. Footing exposure noted in
these areas.

Conclusions:

» Barge access likely to install countermeasures, access difficult (most likely from upstream right bank near gauging
station). Headroom adequate.

» Concrete cable mat or riprap would be a cost effective countermeasure alternative.

« Hydraulic and scour evaluation recommended. At least one pass/fail abbreviated POA criteria was not met. Full POA.
recommended. Instaliation of countermeasures required to improve ltem 113 rating.

2. RECOMMENDATIONS

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

* Contraction and pier scour. Scourable bed. Portions of pier footings unprotected. Slight deepening of channel
(approximately 1.5’) since 1961 plan cross sections. Thalweg near bottom of pier footing. Wide upstream floodplain with
low banks.

b. Recommended NBI Ratings:

ltem60: 5 tem61: 5 ltem 71: 9 item 113: 3

c. POA Recommended (X): Full _X Abbreviated

Page 1




Abbreviated Scour POA Checklist

Town: FALNMOUYR Bridge Name: _anvegey Sy, Bridge #: S553%
Pass / Fail Criteria

Detour Length <25 miles No
Roadway Classification Less than Arterial Yes No
Traffic Count <5000 AADT Yes No
Structure Length < 150 feet Yes No

Scour Critical Bridge on
Detour

(No>
Yes

%ei?[lﬁr Roadway Condition / Adequate No

Judgment Criteria

Hydraulics:

Lateral stream stability Low Medium High

Channel vertical stability Low @ High

Degree of constriction Low Medium High

Angle of attack @D Medium High

Potential for pressure flow Low Medium High

Geotechnical:

Stream bed erodibility Low Medium GITgD

History:

Scour history Low Medium @D

Flood @ Medium High

Ice / Debris @ Medium High

Structural:

Substructure Condition @ Medium High

Other Comments:

Recommended POA: @ Abbreviated
Date: _A-22-0%

Submitted by: m@%&/@




MAINE DEPARTMENT OF TRANSPORTATION

BRIDGE SCOUR ASSESSMENT
OFFICE/FIELD REVIEW DATA REPORT

Bridge Name:  Lcrnbend St Town: f&b"w‘“l\

Bridge#: 5553

River Basin:

Feature Carried: Lﬁﬂ\.‘oﬁi‘ﬁ =%, Stream: 7 (SO PO ﬁ“’i
L]

Review Date: )2 /22 Jo&

£ ®/iH/o9

Review By: Trxicy E\'ME«% \bﬁh\.‘g C)‘k\mé'. SBE, Asaa
Checked By: . &'p raolds

Check Date: %/ (A /94

MDOT PIN: 15631.1

TYLI Project No: 411588.10

NOTES

- Observations left and right are facing ownstream -
- 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' : , 04 .04 904
2. FLOOD PLAIN
Mannings 'n', (L/R): N L/ﬂ Y L/[Z ol L/IZ,
3. CHANNEL LATERAL STABILITY
a. Bends (see sketch plan)
1) Bridge Location: ZLO f/Upstream of Bend SO0 f/Downstream of Bend - On Bend
2) Migration Potential (Describe): Erodi n% any s u'/ ) 4:3*‘/ <,
b. Bank Condition Upstream Downstream At Bridge
1) Vegetation (Describe): Tere s( L/!Z\ 3 Gass ( 12-\ Teaeesf L/ '2*\) Brush 2 TreeS
..2) Material (Describe): 3\3,* ISena S /Seng Riprag
3) Eroding or Stable (see sketch-plan): 2r¢d: roy ok nB b
4) Bank Slope (X Horiz.1 Vert): 77 |{1—>. o 1= R ?}!«Q 2: /L/F/\}
5) Bank Protection (Describe): AJ'/ A N/Ae -
c. Islands/Bars/Deposits: Af[f&'ft./Upstream N/L ft./Downstream’ A:A-At Bridge
4. CHANNEL VERTICAL STABILITY
a. Channel Profile (X): Pool Riffle
Upstream: \/ -
at Bridge: \/ —
Downstream: \/ —

Page 1




OFFICE/FIELD REVIEW DATA REPORT  |pridge#: gcma

b. Contraction Scour Potential (due to encroachment)  PMe A, 0N

1) Potential for Overbank Flow (Y/N/Unk.): I\j Left /\f Right
2) Relief Structure (X): Bridge  — Culvert  — Location (ft. L/R)
3) Potential for Over Topping (Y/N/Unk.):

c. Long Term Potential for : Aggradation (Y/N): ‘1/ Degradation (Y/N): N
Source of Sediment (X): \/ Bed Load - Other

d. Bed Material (Circle):

( Silt/Clay ) @ Gravel

Cobbles/Boulder Bedrock Other
Bed Material D50 (Visual Classification): L O% me~ c\/gc
BRIDGE SITE CONDITIONS
5. STREAM CROSS SECTION (X) (See sheet 11): Y Upstream Face X Downstream Face

6. FLOW CONDITIONS

a. Obstructions/Beaver Dams/Etc... (Describe):  ~——

b. Confluences (L/R, ft. upstream or downstream): A/ /A
[

¢. High Water Mark

1) Date/Estimated Flood Frequency: Ey\/}rm(, //L(Qﬁ / Ne;offm/f / Q svo / &) o0
v

2) Approx. Elev. (Based on bridge datum): 91.0 / 2153 /‘489 (3%-‘ NvaDy"J LHGB A Nay

~

3) Source/Reliability:  Flaxvys - 1Cidel / Dlaas el / Ferma B0 / Fampa R

d. Feasibility of Adding Riprap or Other Scour Countermeasures (Explain):

Ne-cap Covle 'oe ddded af plers Yo Soroe » Vedartie. cesvces

on ek Bad ‘D\Q S\ope %fcw‘t‘ ﬁ% DS 0tMER — CoOVV A DA SyrouT owes o

MaXyress ,
7. BRIDGE DESCRIPTION

a. Description of Bridge/Bridge Type (Single{Multi Span, ontinuousmuperstructure Type):

S8, Non-Condinuons ,Steel Rirde~ DAdge | _V/s pler noses Xaperea
Als  are SOME
> 164~ T \
b. Bridge Length (ft): _je\'~Max.  Bridge Width (f): 24 Number of Spans: o
%ﬁm

c. Date Built: | Gle

d. Reconstruction/Scour Repairs (Date/Description):

—

From
e. Bridge datum (NGVD{A’SEM): Rewes  Paos  Eev.SAY  pecaton V)3 BT Tee Cuep
f. Low Chord Elev., f):  S2.S%

g. Bridge Deck Elev., (ft): S7.0% 10 550D

h. Top of Bank Elevation at Bridge, (ft): Lo (th gr\fsn« Thotes, neles | shis 2/a g QD/H\

i. Overtopping Elev., {ft): 5 7,0 At Bridge (Y/N): [\( Approaches (ft. LIR):

Page 2



OFFICE/FIELD REVIEW DATA REPORT  |pidge# 5552
j. Pressure Flow Potential (Y/N): N
k. Functional Class: _} /
. ADT: 4250 Year of ADT: __ 2001
m. Detour Length (mi): 5 Scour Critical Bridge on Detour (Y/N):
Detour Roadway Condition / Width (Poor, Adequate): -
n. Sufficiency Rating: _({92.7 { Posting (Y/N): I\l
8. ABUTMENTS Left Right
a. Typemvmical wall, Vertical wall wiwingwalls
Dry Laid Granite, Granite Masonry): X ¢
b. Suppo@@ A ExF
¢. Angle of Inclination (Degrees): o o
d. Foundation:
1) Spread Footings (X): ™ —
2) Piles (X): X X
3) Other (Type): — —
4) Footing Exposed (Y/N): N N
5) Top of Footing Elev., (ft): 49 4(2‘_ 50,20
6) Footing Height, (f): 3! 3’
7) Exposure, (ft) (See Sounding Sheet): * —
8) Piles Exposed (Y/N): T —
9) Pile Tip Elev., (ft): - -
10) Rock Elev., (ft): - —
11) Source of Data (Field review, Q@As-built drawings,
Pile driving records, Inspection reports, Other): P X
e. Location from bank (,Sg@, At bank, In channmm X o<
t—— e
f. Protection:
1) Riprap Location (Describe):
2) Riprap (Type/Size): ! ‘@/ - 3 ,¢/ ¥ — X
3) Riprap Condition,(G%?DFair, Poor): — D
(——
4) Other Protection: ( LLOOYE ) 9%5\ ol X -
5) Condition (G004 F air, goor). 7 X ~
M=
K Feom BRUTAvaIT T BIER. AMNORR. RRaGE
L S " L Edes Oisanee (- 452 prom DIse

NN B DA
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OFFICE/FIELD REVIEW DATA REPORT  [pidge#: 5553

9. PIERS
Pier # 1 2 3 4 5
a. Type msmgle Column, DL 7
N——
Multi-column, Pile bent, Dry Laid Granite, Granite Masonry):
b. Support (Fix/Exp.): Fix /fExe  Fix/exe
c. Channel/Floodplain (Chan/Fid): oA LS

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

Upstream: ohep PP

J
Downstream: [uaxt. ‘%uart«

e. Width x Length, (ft):

o
f. Angle of Attack, (Degrees:): 90 ° QO

g. Foundation:

1) Spread Footings (X): I —_
2) Piles (X): X <
3) Other (X): -
4) Footing Exposed (Y/N):@\.'ﬁf 3W N N
5) Top of Footing Elev., (ft): Z/n ! _Z(ﬂ '
6) Footing Height, (ft): Al ('
3 , N ) o SOURCH AR, = P UnQE - wphe— P S
7) Exposure, (ft) (See Sounding Sht): _ O: 12s! (B0 it/ eT s b-(y LT
8) Footing Width x Length, (ft): 103" X4y 103X Yy
9) Piles Exposed (Y/N): - -
10) Pile Tip Elev., (f): -5 -G (Pens macpte \enns Verys S SRS mey)
11) Rock Elev., (ft): -~ -
12) Source of Data (Field reviemas-built drawings, Pile driving records, Inspection reports, Other):
h. Protection: X
1) Riprap Location (Describe): N N (\;"Qgghix&j&l’@«g;\d"pfgi;obxg"eg\lzum& Ve Yoy 06
2) Riprap (Size/Type): X D< P
3) Riprap Cond. (@air, Poor): _I—_Z' ?f 1 -2 ’@5
4) Other Protection: — -
5) Condition (Good, Fair, Poor): h— -
10. EVIDENCE OF SCOUR
a. Existing NBI Rating: 5 ltem60 4 tems1 _@_ ltem 71 (Bridge records)
b. Previous MDOT Undeiwater inspection (YN Dale): \1/ — :.C’,‘QQ: 'Of(.(' © Frequency (Morihs); 24
a. Abutments Left Right
1) Tilt / Settlement * (Y/N): N N
2) Cracks * (Y/N): (7 -Gicder D.fé) \/ Y / poss \la o,
3) Adjacent Roadway Settlement * (Y/N): ’ N N Um@)

* Describe Cause, If not scour :

Page 4



OFFICE/FIELD REVIEW DATA REPORT  [eidge# 555 3

Left Right

4) Max. Depth Undermining, (ft) (See sketch-plan): —

—

5) Scour Holes (Y/N) (See sketch-plan):

6) Comments (Expansion Joints, Rockers, etc.): M ahia C,mdgd
=% 0

b. Piers Pier # 1 2 3 4 5
1) Tilt/ Seftlement (YIN): N N
2) Max. Depth Undermining, (ft)
(see sketch-plan): — -
3) Scour Holes (Y/N) (sketch-plan): - -~

4) Comments (Expansion Joints, Rockers, etc.):

c. Contraction Scour Potential (Low, Moderate, High): Lo

1) Bed Deposits Downstream (Y/N): N Distance, (ft): "

2) Blowhole (YIN): N

3) Comments (Channel/Floodplain Contraction, Scour Holes, etc.):

Cranned newrvower U fS

11. DEBRIS
A

Low: X Moderate: High:

a. Potential for Debris Accumulation (See sketch-plan):

b. Comments (Location, Type, Size, Etc.):

- fallen iveq u,/s (ft

- bosh 3 frees foord 10 danael b feodpyain

- OndAre Inspetho~. . VAT eoes Qe s &% A0RL o)
U

One pier
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OFFICE/FIELD REVIEW DATA REPORT

Bridge Name:  LawREiRy "3 Town: Falsmgurd Bridge#: S5%52
Feature Carried: LaniZeey % Stream: TRESLMPSCoT Rawwer, Review Date: 1T /€3 (0%
Sketch (Plan view) Bridge plans supplemented by field sketch.
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OFFICE/FIELD REVIEW DATA REPORT

Bridge

Name: Lambert Street

Town:

Falmouth

Bridge #: 5553

Feature Carried: Lambert Street

Stream:

Presumpscot R. Review Date:

8/4/29

Datum Elev. (ft): $8.02_Location: Jop of Cuch, L- Wi

Water Surface Elev. (fty: _3 % /

Cuth Conc. forties”
Upstream Side Top of Datum Wingwall to Top of Curb Gage (fy: __ I~ 78~
a ¢ d| Wet (W)
Location Station ElevA, f. H1, f# H2, ft. ElevB, . | Dry (D) [Comments
L. ABUT 0400 $9.8 ¢ |£)3 Y% Abat | backwall face

Gioy (578 (05 1423 | 1 #Stodons oce 2% short of posts
Otrics |599 (7.6 4.9 | | '
Oroy |60 2195 |38 | |,
0132 |6o-1 7ed5 1339 | W
oty leo-] 260 |3095 [29.9 |
Cic.0¢7|Go -7 220 277 Lot Pres ]
Otey o ? 3.5 1 98.7 B. b pres | ("[)o;s:btg fop pt {‘w%lv’ﬂé\)

B a i i N —— . Yo T R4 Lpossible-deotyriindoy Perente) R
68 6oy 3795 |23 % Fengle et
Cirre. ¢ lee Y 3¢5 |1 Y n dobr)
c18s |60-¢ 265 |99.0
Ot93.5 |60 ¢ 295 (211
[+a2.75 6O/ 36:5 1923-2
[+19 _lgo-7 557 1952 L. ol Plor)
[+99-5 (606 300 130-8
[+29 1609 265|394 | \/
[1325 |60 729 |38.0 | D
/1tHe (610 /8.0 | Y3-0
/1595 G| 12.5 Y76
116l 5 |6).2 9-75 | 5745

R.AW |J+Ce |CI 2 G0 1522 | Ny [ Abet. 2 boekwnll foce

a. Top of bridge curblparapet* (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:

Lambert Street

Town:

Falmouth

Bridge #: 5553

Feature Carried: Lambert Street

Stream:

Presumpscot R. Review Date:

Datum Elev. (ft): 5753  Location: ﬁup of Cub, L. D/S

Water Surface Elev. (ft): _S 4/ /

Courb Cone. Bowied
Downstream Side Top of Datum Wingwall to Top of Curb Gage (ft): .75
a b c a| Wet (W)
Location Station ElevA, f. H1, #t H2, f. ElevB, f. | Dry (D) {Comments
L. ABUT 0+00 $9 3 -0 | &)y ) Abut ) packmel! e
pr07 |93 n-s 14268 | | -
otics |59.2 160 33 | |
vty |sey 920 279 | L
O 1594 72690 (334 | W
or4y] 1895 305 |39
Oreo |54.5 20.75 | 25 4 & of Prec |
01595 |879. &~ 2¢0 |235
oreE |89 6 170 (226
01765696 2.5 |96+
OrBs |59 7 370 |90.7
o193 |59 7 595 |Fo.2
[ r0d v |57 3720 1227
faid | £ 6 /-2 |108. 8 (. of Plec 2
(1705 |59 € (Peys | 285 [2)- 5 v
Jtda  |£9.9 255 13wy D
[+27.¢4 159 9 215 | 344
JtYe |§949 17 |\yadq
[t4Y 5 |60.0 '35 |Y¢ s
[r6ls |Goo (0.2 | epg
|t¢c |@0-0 B6 |20 | NV | Atd. D bockws!l foce

a. Top of bridge curg/paféﬁét* (From bridge plans)

b. Distance from top of bridge curb* to water surface.

[o RN e ]

. Streambed or ground elevation.

Page 10

. Distance from top of bridge curb* to streambed or ground.

* Unless noted otherwise
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OFFICE/FIELD REVIEW DATA REPORT

Bridge Name: Town: Bridge #:
Feature Carried: Stream: Review Date:
Soundings/Probings E - Footing Exposure U - Depth of Undermining

P - Depth of Rod Probe W - Water Depth

3 20 100 O o 100 20 30
Wingwalls (typ) A Right Abutment ‘ /
Z L L
Whs RoT DEUE TUE T WATRZ
OCpPTH
FLOW
| }\
// | Left Abutment | \
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OFFICE/FIELD REVIEW DATA REPORT

Bridge Name:  Lambert St Town: Falmouth Bridge #: 5553
Feature Carried: Lambert St Stream: Presumpscot Review Date: 12/08 & 8/09

i i

H
Picture Locations 4 f

j

/ 7\ g
T

|
|

@ — ""“""‘wwmww»’-"‘““
NO “"""‘"‘""""*wk-a-&-n.m..—....»,mbn‘.
..

/

¢ 7
L5 / /
/ jg & Fg ‘gg (g

/
Q——> Photo Location From - Looking
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OFFICE/FIELD REVIEW DATA REPORT

Bridge Name: Lambert St Town: Falmouth Bridge #: 5553

Feature Carried: Lambert St Stream: Presumpscot Review Date: 12/08 & 8/09

Site Investigation Pictures

Looking right
from left approach




OFFICE/FIELD REVIEW DATA REPORT

Bridge Name:  Lambert St Town: Falmouth

Bridge #: 5553

Feature Carried: Lambert St Stream: Presumpscot

Review Date: 12/08 & 8/09

Site Investigation Pictures

®

= U/S center
¥ channel

U/S channel
right bank




OFFICE/FIELD REVIEW DATA REPORT

Bridge Name: Lambert St Town: Falmouth

Bridge #: 5553

Feature Carried: Lambert St Stream: Presumpscot

Review Date: 12/08 & 8/09

Site Investigation Pictures

®

®

D/S center
channei




OFFICE/FIELD REVIEW DATA REPORT

Bridge Name: Lambert St Town: Falmouth Bridge #: 5553

Feature Carried: Lambert St Stream: Presumpscot Review Date: 12/08 & 8/09

Site Investigation Pictures

D/S channel
left bank

D/S channel
right bank

=y




OFFICE/FIELD REVIEW DATA REPORT

Bridge Name: Lambert St Town: Falmouth

Bridge #: 5553

Feature Carried: Lambert St Stream: Presumpscot

Review Date: 12/08 & 8/09

Site Investigation Pictures

2~ Downstream
2

. face from

/ D/S right bank

2 D/S left bank
from D/S right
bank showing
bank erosion



OFFICE/FIELD REVIEW DATA REPORT

Bridge Name: Lambert St Town: Falmouth Bridge #: 5553

Feature Carried: Lambert St Stream: Presumpscot Review Date: 12/08 & 8/09

Site Investigation Pictures

Right Abutment
showing minor
cracks and

' bearing condition




OFFICE/FIELD REVIEW DATA REPORT

Bridge Name: Lambert St Town: Falmouth Bridge #: 5553

Feature Carried: Lambert St Stream: Presumpscot Review Date: 12/08 & 8/09

Site Investigation Pictures

B,

U/S face &
left bank
from U/S
right bank

(' U/S face &
right bank
\from U/S

right bank




OFFICE/FIELD REVIEW DATA REPORT

Bridge Name: _Lambert St Town: Falmouth Bridge #: 5553

Feature Carried: Lambert St Stream: Presumpscot Review Date: 12/08 & 8/09

Site Investigation Pictures

U/S face and
left bank from
U/S left bank

Left Abutment
showing slope




OFFICE/FIELD REVIEW DATA REPORT

Bridge Name: Lambert St Town: Falmouth Bridge #: 5553

Feature Carried: Lambert St Stream: Presumpscot Review Date: 12/08 & 8/09

Site Investigation Pictures

- D/S left bank
from Left Bank
Under Bridge
showing bank
erosion

D/S face of
right pier from
D/S right bank
showing riprap
to left & deep
‘water to right
where riprap
is missing




OFFICE/FIELD REVIEW DATA REPORT

Bridge Name:  Lambert St Town: Falmouth Bridge #: 5553

Feature Carried: Lambert St Stream: Presumpscot Review Date: 12/08 & 8/09

Site Investigation Pictures

Looking U/S at
right pier from
D/S right bank
showing riprap
condition and
extent

Looking U/S at
™ slope protection
under bridge -
showing riprap
condition and




OFFICE/FIELD REVIEW DATA REPORT

Bridge Name: Lambert St Town: Falmouth Bridge #: 5553

Feature Carried: Lambert St Stream: Presumpscot Review Date: 12/08 & 8/09

Site Investigation Pictures

U/S face of
‘ right pier from
S5a# r U/S right bank
_ showing riprap
Jsto right & deep

-water to left
"5 .
“where riprap

& Looking U/S at
3 left pier from
D/S left bank
showing riprap
condition and
extent




OFFICE/FIELD REVIEW DATA REPORT

Bridge Name: _Lambert St

Town:

Falmouth

Bridge #: 5553

Feature Carried: Lambert St

Stream:

Presumpscot

Review Date: 12/08 & 8/09

Site Investigation Pictures

Looking U/S at
¥ slope protection
under bridge -
showing riprap
condition and
extent on left
bank

Looking U/S

at left bank

from under bridge
showing bank
erosion



OFFICE/FIELD REVIEW DATA REPORT

Bridge Name: Lambert St Town: Falmouth Bridge #: 5553

Feature Carried: Lambert St ~|Stream: Presumpscot Review Date: 12/08 & 8/09

Site Investigation Pictures

Looking right from
left bank U/S

of bridge - showing
right bank erosion

28
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HEC-RAS Plan: Plan 05 River: Presumpcot River Reach: 1

Reach River Sta Profile Q Total Min ChEl W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnt Flow Area Top Width Froude # Chl
(cfs) (ft) (ft) ® () (fit) (ft/s) (sq ft) ()

1 1206 10 year 10162.00 16.10 42.04 42.35 0.000855 4.51 2308.67 286.35 0.21
1 1206 50 year 16172.00 16.10 47.25 47.55 0.000651 4.66 5088.80 692.75 0.19
1 1206 100 year 19357.00 16.10 49.48 49.75 0.000547 4.59 6649.02 709.14 0.17
1 1206 500 year 28690.00 16.10 55.03 55.26 0.000394 4.54 10698.81 749.85 0.15
1 1154.66* 10 year 10162.00 16.27 41.95 42.31 0.000537 4.82 2106.64 147.75 0.23
1 1154.66* 50 year 16172.00 16.27 47.07 47.51 0.000468 5.42 3793.34 548.02 0.22
1 1154.66* 100 year 19357.00 16.27 49.26 49.71 0.000426 5.57 5113.47 662.78 0.21
1 1154.66* 500 year 28690.00 16.27 54.81 55.22 0.000325 5.69 8924.42 710.12 0.19
1 1103.33* 10 year 10162.00 16.43 41.86 42.28 0.000624 515 1971.96 139.50 024
1 1103.33* 50 year 16172.00 16.43 46.94 47.47 0.000581 5.90 3106.32 436.06 0.24
1 1103.33* 100 year 19357.00 16.43 49.12 49.67 0.000535 6.10 4210.09 545.38 0.24
1 1103.33* 500 year 28690.00 16.43 54.66 55.19 0.000415 6.30 7626.96 668.73 0.22
1 1052 10 year 10162.00 16.60 41.75 30.27 42.22 0.001496 5.52 1841.90 131.48 0.26
1 1052 50 year 1617200 16.60 46.82 33.43 47.42 0.001618 6.27 2714.94 245.71 0.26
1 1052 100 year 19357.00 16.60 48.95 34.92 49.62 0.001571 6.61 3138.92 493.79 0.26
1 1052 500 year 28690.00 16.60 54.32 38.50 55.13 0.001439 743 4350.89 600.62 0.26
1 1000 Bridge

1 949 10 year 10162.00 19.40 41.38 30.20 41.70 0.000422 4.57 227113 215.87 0.20
1 949 50 year 16172.00 19.40 46.39 32.64 46.84 0.000410 5.42 3304.02 401.48 0.21
1 949 100 year 19357.00 19.40 48.49 33.65 49.00 0.000419 5.84 3759.19 412.04 0.21
1 949 500 year 28690.00 19.40 53.69 36.32 54.38 0.000444 6.88 4956.96 467.64 0.23
1 863.6* 10 year 10162.00 20.20 41.32 41.66 0.000473 4.69 2214.64 237.52 0.21
1 863.6* 50 year 16172.00 20.20 46,38 46.79 0.000404 5.27 4101.86 439.07 0.21
1 863.6* 100 year 19357.00 20.20 48.50 48.92 0.000384 5.49 5046.33 453.31 0.21
1 863.6* 500 year 28690.00 20.20 53.76 54.24 0.000349 6.04 7629.84 524.12 0.20
1 778.2* 10 year 10162.00 21.00 41.25 41.62 0.000542 4.84 2149.12 243.75 0.23
1 778.2" 50 year 16172.00 21.00 46.34 46.75 0.000428 5.29 4183.27 477.57 0.21
1 778.2* 100 year 19357.00 21.00 48.47 48.89 0.000397 547 5219.93 502.29 0.21]
1 778.2* 500 year 28690.00 21.00 53.76 54.20 0.000342 5.88 8144.51 585.41 0.20
1 692.8* 10 year 10162.00 21.80 41.18 41.56 0.000631 5.01 2081.29 24235 0.24
1 692.8* 50 year 16172.00 21.80 46.30 46.71 0.000459 5.32 4264.06 514.10 0.22
1 692.8* 100 year 19357.00 21.80 48.44 48.85 0.000415 5.44 5428.32 578.15 0.21
1 692.8* 500 year 28690.00 21.80 53.75 54.16 0.000337 5.73 8756.16 688.14 _0.20]
1 607.4* 10 year 10162.00 22.60 41.08 41.50 0.000738 5.22 2008.68 245.37) 0.26
1 607.4* 50 year 16172.00 22.60 46.26 46.67 0.000496 5.35 4367.04 584.89 0.23
1 607.4* 100 year 19357.00 22.60 48.41 48.81 0.000432 5.40 5697.52 649.17 0.22
1 607.4* 500 year 28690.00 22.60 53.76 54.12 0.000324 5.50 9669.27 789.47 0.19
1 522 10 year 10162.00 23.40 40.97 41.43 0.000844 5.44 1937.99 237.08 0.28|
1 522 50 year 16172.00 23.40 46.22 46.62 0.000645 5.33 4562.11 777.75 0.23
1 522 100 year 19357.00 23.40 48.41 48.76 0.000519 5.20 6287.87 803.25 0.21
1 522 500 year 28690.00 23.40 53.79 54.07 0.000348 5.04 10786.25 882.54 0.18
1 423.5* 10 year 10162.00 23.02 40.92 41.34 0.000737 5.23 1970.26 203.48 0.26
1 423.5* 50 year 16172.00 23.02 46.16 46.56 0.000509 5.34 4498.56 765.20 0.23
1 423.5* 100 year 19357.00 23.02 48.34 48.71 0.000422 5.27 6202.04 795.56 0.21
1 423.5* 500 year 28690.00 23.02 53.72 54.03 0.000295 5.20 10771.72 879.64 0.19
1 325.* 10 year 10162.00 22.65 40.88 41.27 0.000650 5.02 2026.09 173.21 0.25
1 325.* 50 year 16172.00 22.65 46.12 46.51 0.000470 5.22 4604.57 775.06 0.22
1 325.* 100 year 19357.00 22.85 48.31 48.66 0.000393 5.16 6398.13 839.45 0.21
1 325.* 500 year 28690.00 22.65 53.70 54.00 0.000275 5.08 10991.46 862.33 0.18
1 226.5* 10 year 10162.00 22.27 40.84 41.20 0.000577 4.83 .2104.89 158.68 0.23
1 226.5% 50 year 16172.00 22.27 46.10 46.45 0.000419 5.00 5048.25 820.84 0.21
1 226.5* 100 year 19357.00 22.27 48.30 48.62 0.000349 4.93 6861.85 830.23 0.19
1 226.5* 500 year 28690.00 2227 53.70 53.97 0.000251 4.90 11393.74 848.53 0.17
1 128 10 year 10162.00 21.90 40.80 31.18 41.13 0.000564 4.64 2291.12 329.24 0.22
1 128 50 year 16172.00 21.90 46.10 33.25 46.40 0.000398 4.66 5676.49 818.80 Q.19
1 128 100 year 19357.00 21.90 48.30 34.21 48.57 0.000332 4.59 7483.99 824.39 0.18
1 128 500 year 28690.00 21.90 53.70 36.74 53.93 0.000244 4.60 11972.76 838.11 0.16




HEC-RAS Plan: Plan 05 River: Presumpcot River Reach: 1

[ Reach River Sta Profile E.G. Elev W.S. Elev Vel Head Frctn Loss C&ELoss Q Left Q Channel Q Right Top Width
) () ) (ft) (] (cfs) (cfs) (cfs) (ft)

1 1206 10 year 42.35 42,04 0.32 0.03 0.00 222 10147.41 12.36 286.35
1 1206 50 year 47.55 47.25 0.30 0.03 0.01 550.23 14321.76 1300.02 692.75
1 1206 100 year 49.75 49.48 0.27 0.02 0.02 1130.86 15726.72 2490.42 709.14
1 1206 500 year 55.26 55.03 0.23 0.02 0.02 2957.77 19510.60 6221.64 749.85)
1 1154.66* 10 year 42,31 41.95 0.36 0.03 0.01 10162.00 147.75
1 1154.66* 50 year 47.51 47.07 0.44 0.03 0.01 306.84 15666.32 198.84 548.02
1 1154.66* 100 year 49.71 49.26 0.45 0.02 0.01 881.63 17947.55 527.81 662.78
1 1154.66* 500 year 55.22 54.81 0.41 0.02 0.01 2977.46 23181.94|  2530.60 710.12
1 1103.33* 10 year 42,28 41.86 0.41 0.05 0.01 10162.00 139.50
1 1103.33* 50 year 47.47 46.94 0.53 0.05 0.01 164.20 15996.15 11.65 436.06
1 1103.33* 100 year 49.67 49.12 0.55 0.04 0.01 736.01 18514.70 106.28 545.38
1 1103.33* 500 year 55.19 54.66 0.53 0.04 0.03 3423.40 24331.59 935.01 668.73
1 1062 10 year 42.22 41.75 0.47 0.06 0.10 10162.00 131.48
1 1052 50 year 47.42 46.82 0.60 0.07 0.12 252.07 15919.93 245.71
1 1052 100 year 49.62 48.95 0.66 0.06 0.13 529.81 18818.90 8.28 493.79
1 1052 500 year 55.13 54.32 0.81 0.06 0.18 150077 26867.52 321.72 609.62
1 1000 Bridge o
1 949 10 year 41.70 41.38 0.32 0.04 0.01 8.08 10146.00 7.92 215.87
1 949 50 year 46.84 46.39 0.45 0.03 0.02 249.28 15825.67 97.04 401.48
1 949 100 year 49.00 48.49 0.51 0.03 0.04 422.94 18758.37 175.69 412.04
1 949 500 year 54.38 53.69 0.70 0.03 0.11 1016.78 27131.23 541.99 467.64
1 863.6* 10 year 41.66 41.32 0.34 0.04 0.00 8.40 10150.26 3.34 237.52
1 863.6* 50 year 46.79 46.38 0.41 0.04 0.00 828.72 15251.76 91.51 439.07
1 863.6* 100 year 48.92 48.50 0.43 0.03 0.00 1592.44 17589.53 175.02 453.31
1 863.6* 500 year 54.24 53.76 0.48 0.03 0.01 4182.94 23954.85 552.21 524.12
1 778.2* 10 year 41.62 41.25 0.36 0.05 0.00 11.27 10150.21 0.53 243.75
1 778.2* 50 year 46.75 46.34 0.41 0.04 0.00 946.26 15138.85 86.90 477.57
1 778.2* 100 year 48.89 48.47 0.42 0.03 0.00 1793.99 17388.13 174.88 502.29
1 778.2* 500 year 54.20 53.76 0.44 0.03 0.01 4585.46 23377.88 726.66 585.41
1 692.8" 10 year 41.56 41.18 0.39 0.06 0.00 15.73 10146.26 242.35
1 692.8* 50 year 46.71 46.30 0.41 0.04 0.00 1095.61 14994.08 82.31 514.10
1 692.8* 100 year 48.85 48.44 0.41 0.04 0.00 2013.92 17154.40 188.68 578.15
1 692.8* 500 year 54.16 53.75 0.41 0.03 0.01 4991.56 22783.36 915.08 688.14
1 607.4* 10 year 41.50 41.08 0.42 0.07 0.00 23.83 10138.17 245.37
1 607.4* 50 year 46.67 46.26 0.41 0.05 0.00 1264.50 14826.70 80.80 584.89
1 607.4* 100 year 48.81 48.41 0.40 0.04 0.01 2255.82 16820.82 280.37 649.17
1 607.4* 500 year 54.12 53.76 0.36 0.03 0.02 5330.27 21830.16 1529.57 789.47
1 522 10 year 41.43 40.97 0.46 0.08 0.01 34.19 10127.81 237.08
1 522 50 year 46.62 46.22 0.40 0.08 0.00 1587.68 14464.21 120.11 777.75
1 522 100 year 48.76 48.41 0.35 0.05 0.00 2727.64 15978.15 651.21 803.26
1 522 500 year 54.07 53.79 0.28 0.03 0.00 5996.86 19972.96 2720.19 882.54
1 423.5* 10 year 41,34 40.92 0.42 0.07 0.01 8.24 10153.75 203.48
1 423.5* 50 year 46.56 46.15 041 0.05 0.00 1032.15 14900.67 239.18 765.20
1 423.5* 100 year 48.71 48.34 0.37 0.04 0.00 1874.98 16602.55 879.47 795.56
1 423.5* 500 year 54.03 53.72 0.31 0.03 0.00 4376.04 20998.73 3315.24 879.64
1 325.* 10 year 4127 40.88 0.39 0.06 0.01 0.41 10161.59 o 173.21]
1 325.* 50 year 46.51 4612 0.39 0.04 0.01 722.39 15003.00 446.61 775.06
1 325.* 100 year 45.60 45.31 $.36 G.04 0.01 1367.21 i6703.53 i286.27 835.45
1 325.* 500 year 54.00 53.70 0.30 0.03 0.01 3299.14 20976.22 4414.65 86233
1 226.5* 10 year 41.20 40.84 0.36 0.06 0.01 10162.00 158.68
1 226.5* 50 year 46.45 46.10 0.36 0.04 0.02 495.01 14793.68| 883.31 820.84
1 226.5* 100 year 48.62 48.30 0.32 0.03 0.02 952.18 16380.01 2024.81 830.23
1 226.5* 500 year 53.97 53.70 0.27 0.02 0.01 2382.23 20682.32 5625.45 848.53
1 128 10 year 41.13 40.80 0.33 10135.40 26.60 329.24
1 128 50 year 46.40 46.10 0.30 332.20 14215.08 1624.72 818.80
1 128 100 year 48.57 48.30 0.27 656.87 15680.34 3019.78 824.39
1 128 500 year 53.93 53.70 0.23 1677.21 19817.96 7194.83 838.11




(W) uoneys

90¢l =Sy
b10¢/SL/L G0 ueld ‘ue|d

TVYNIH €686 Uinowje

008 009 oov 0oz 0 o
-0z
-0g
E)S yueg I
. .
punois
- A
S/ 9
| L
S/
8014
~0G
Jesh 0 SA
Jeak 05 SM
—_—— L
Jeak 001 SM
—_—— L
1eak 005 SM
T ERE oM I
puaba ﬁ | f 0o
2 L > 0 i

() uonens|3




BiS Jueg
[ J

Hay|
S
punos
_ ez
S/ 8
R

S/4 9

J1eak 0L SM
Jeaf 0G SM

—_——

Jeak 0oL SM

-—

1eak 00S SM

(4) uoneys

00¢-

puabon

09

| b0’ W
2501 = Sy
110¢2/SL/L G0 ueld ‘ue|d TVYNI4 €695 yinowjed

() uonens|3




00S
L

00t
L

(W) uoners

EIS Yueg
®

Hau|
S
punoi
—-— e

S/ Ol

S/l 8

—
Jeak 0} S

Jeak oG SM
1eak 00} SM
128k 005 SM

B puaba

02

04

: 00 ] : )
3 > 90 M 0 >R 90 I
dd 0001 =S8H
LL0Z/SL/L GO Ueld :ueld  TVNIJ £G5S yinowley

(i) uoyens|3




Plan: Plan 05 Presumpcot River 1 RS:1206 Profile: 10 year

E.G. Elev (ft) 42.35  Element . LeftOB  Channel  RightOB
Vel Head (ft) 0.32  Wt.n-val. 0.100 ! 0.055 0.100
W.S. Elev (ft) 42.04 | Reach Len. (ft) 50.67 51.33 50.33
Crit W.S. (ft) o Flow Area (sq ft) 6.85 2250.89 50.92
E.G. Slope (ft/ft) 0.000855 | Area (sq ft) 6.85 2250.89 50.92
QTotal (cfs) 10162.00 | Flow (cfs) 222 10147.41 12.36
Top Width (ft) 286.35 | Top Width (ft) 10.26 154.22 121.87
. Vel Total (ft/s) 4.40  Avg. Vel. (ft/s) 0.32 451 024
Max Chl Dpth (ft) 25.94 | Hydr. Depth (ft) 0.67 14.59 014“2_‘5
Conv. Total (cfs) 347559.9  Conv. (cfs) 76.1 347061.0 422.8
Length Wtd. (ft) 51.33  Wetted Per. (ft) 10.61 165.49 121.91
Min Ch El (ft) 16.10 | Shear (Ib/sq ft) 0.03 0.73 0.02
Alpha 1.05 | Stream Power (Ib/ft s) 0.01 327 001
Fretn Loss (ft) 0.03 | Cum Volume (acre-ft) 0.61 49.49 0.21
C & E Loss (ft) ~0.00 ; Cum SA (acres) 0.95 3.70 0.31 |
Plan: Plan 05 Presumpcot River 1 RS: 1206 Profile: 500 year
E.G. Elev (ft) ‘ 55.26 | Element ‘ Left OB Channel. Right OB
Vel Head (ft) 0.23 | Wt. n-Val. 1 0.100 0.056 0.100
W.S. Elev (ft) 55.03 | Reach Len. (ft) ;‘ 50.67 51.33 50.33
Crit W.S. {ft) Flow Area (sq ft) ~2090.40 4301.72 4306.70
E.G. Slope (ft/ft) 0.000394 | Area (sq ft) 2090.40 4301.72 4306.70
Q Total (cfs) 28690.00 | Flow (cfs) 2957.77 19510.59 6221.64
Top Width (ft) 749.85 | Top Width (ft) 195.85 158.00 396.00
Vel Total (ft/s) ~2.88 | Avg. Vel. (ft/s) 1.41 4.54 1.44
Max Chl Dpth (ft) | 38.93 | Hydr. Depth (ft) 10.67 27.23 10.88
Conv. Total (cfs) 1445999.0 | Conv. (cfs) 149073.7 983349.4 313575.6
Length Wtd. (ft) 51.11 | Wetted Per. (ft) 198.82 169.44 397.05 ¢
Min Ch El (ft) 16.10 | Shear (Ib/sq ft) 0.26 0.62 0.27
Alpha 2.04 | Stream Power (Ibfft s) 0.37 283 ~ 0.39
Frctn Loss (ft) 0.02 | Cum Volume (acre-ft) 66.02 97.93 56.12
C & E Loss (ft) 0.02 | Cum SA (acres) 6.34 3.77 ¢ 6.72
Plan: Plan 05 Presumpcot River 1 RS: 1052 Profile: 10 year
E.G. Elev (ft) 42.22 | Element Left OB Channel Right OB
Vel Head (ft) 0.47 | Wt. n-Val. 0.057
W.S. Elev (ft) 41.75 | Reach Len. (ft) 34.00 | 34.00 34.00 |
Crit W.S. (ft) 30.27 | Flow Area (sq ft) 1841.90
E.G. Slope (ft/ft) 0.001496 | Area (sq ft) 1841.90 |
| Q Total (cfs) 10162.00 ' Fiow (cfs) 10162.00
Top Width (ft) 131.48 | Top Width (ft) 131.48
Vel Total (ft/s) 5.52 | Avg. Vel. (ft/s) 682
Max Chi Dpth (ft) 25.15 | Hydr. Depth (ft) 1401
Conv. Total (cfs) 262710.2 | Conv. (cfs) 262710.2 !
Length Wid. (7 34.00 | Wetled Per. (ft) 143.32
Min Ch El (ft) 16.60 | Shear (Ib/sq ft) 1.20
¢ Alpha 1.00 | Stream Power (Ib/ft s) o 6.62 |
Frctn Loss (ft) 0.06 | Cum Volume (acre-ft) 061 | 4227 0.18
C & E Loss (ft) 0.10 | Cum SA (acres) 0.94 3.19 0.24




Plan: Plan 05 Presumpcot River 1 RS: 1052 Profile: 10 year
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 197.00 202.76 2.26 6.26 5.89 0.02 1.16 0.36
12 Chan 202.76 208.52 ~19.00 20.40 6.26 0.19 3.54 0.93
3 Chan 1208.52 214.28 91.31 33.89] 6.19 0.90 5.88 2.69
4 Chan 214.28  220.04 156.79 46.88 6.19) 1.54 8.14 3.34
5 Chan 220.04 1225.80 24475 63.08 6.67 2.41 10.95 3.88
6 Chan 22580  231.56 382.04] 8240, 667 3.76 14.31 4.64
7 Chan 231.56 237.32 545.18 101.70 6.62 5.36 17.66 5.36
|8 Chan 237.32 243.08 699.07 111.85 5.78 6.88 19.42 6.25
9 Chan 243.08  248.84 72810  114.61 5.78 7.16 19.90 635,
10 Chan 248.84 254.60 745.28 116.07 5.76 7.33 20.15 6.42
11 Chan 254.60 260.36 745.22 116.08 5.76 7.33 20.15 6.42
12 Chan 260.36 266.12 764.53 118.15 5.80 7.52 20.51 6.47
13 Chan 266.12  271.88 800.97|  122.88 5.96 7.88 21.33 6.52
14 Chan 27188 27764 1 907.36.  133.90 6.13 8.93 23.25 6.78
15 Chan 277.64 283.40 1003.62 141.93 6.10 9.88 24.64 7.07
16 Chan 1283.40 289.16 895.05 132.81 6.13 8.81 23.06! 6.74
17 Chan 289.16 294.92 570.07 110.82 7.67 5.61 19.24 5.14
18 Chan 294.92 300.68 424.63 88.00 6.70 4.18 15.28 4.83
19 Chan 300.68 306.44 279.31 68.38 6.69 2.75 11.87 4.08
20 Chan 306.44 312.20 101.07 50.11 6.40 0.99 8.70 2.02
i21 Chan 312.20 317.96 38.60 35.28 6.30 0.38 6.12 1.09
22 Chan 317.96 323.72 15.71 20.58 6.31 0.15 3.57 0.76
23 Chan 32372 32948 2.08, 584 5.60 0.02 1.14 0.36
Plan: Plan 05 Presumpcot River 1 RS: 1052 Profile: 500 year

f Pos Left Sta Right Sta Flow Area W.P. Percent Hydr Velocity
i (ft) : (ft) (cfs) (sq ft) (ft) Conv Depth(ft) (ft/s)
i LOB -200.00  -112.63 0.00|  379.88 84.80 0.00 451 0.00
12 LOB -112.63 -25.25 0.00 547.99 87.38 0.00 6.27 0.00
3 LOB -25.25 6213 0.00|  613.01 87.38 0.00 7.02 0.00
4 LOB 6213  149.50 0.00  706.97 87.45 0.00 8.09 0.00
5 LOB 149.50 197.00 1500.77 1 532.26 47.56 5.23; 11.21 2.82
6 Chan 197.00  202.76 156.06|  78.61 6.26 0.54 13.65 1.99
7 Chan 202.76 208.52 237.33 92.78 6.26 0.83 16.11 2.56
8 Chan 20852 21428 650.16|  106.26] 6.19 2.27 18.45 6.12
9 Chan 214.28  220.04 787.72)  119.26 6.19 275 20.70. 6.61
10 Chan 220.04 22580 927.08) 13546 6.67 3.23 2352 6.84
11 Chan 22580  231.56 1157.78|  154.78 6.67 4.04  26.87 7.48
112 Chan 23156  237.32 1415.17|  174.08 6.62 493 3022 8.13.
113 Chan 237.32 1243.08 1701.97 184.23 578 5.93 31.98 9.24,
14 Chan 243.08 248.84 1744.75 186.99: 5.78 6.08 32.46 9.33
15 Chan :248.84 254.60 1771.46 188.45 | 5.76 6.17 32.72 9.40
115 :Chait 254.60 260.36 1771.24 188.46 578 6.17° 32.72; 5.40
17 _Chan 260.36  266.12 1796.83|  190.52 580 626 33.08 9.43
18 Chan 266.12 271.88 1836.78 195.26 596 6.40 33.90, 9.41
19 Chan 271.88 27764 | 197606, 20628 6.3 6.89 35.81 9.58
20 Chan 277.64  283.40 211381 21431 6.10 7.37 37.21 9.86
21 Chan 28340  289.16 1958.63|  205.18 6.13 6.83 3562 955
22 Chan 28916 294.92 1396.36|  183.20 767 487 3181 7.62:
23 Chan 20492 300.68 1223.72|  160.38 670 427 27.84 7.63.
24 Chan 300.68  306.44  986.06| 14076 669 344 24.44 7.01,




Plan: Plan 05 Presumpcot River 1 RS: 1000

Profile: 10 year

E.G.US. {ft) 42.22 | Element Inside BR US Inside BR DS
W.S. US. (ft) 4175 | E.G. Elev {ft) 42.06 41.98
Q Totai {cfs) 10162.00 | W.S. Elev (ft) 41.26 41.17
Q Bridge (cfs) 10162.00 | Crit W.S. (ft) 33.38 33.54
Q Weir {cfs) Max Chl Dpth (ft) 20.16 20.97
. Weir Sta Lft (ft) Vel Total (ft/s) 718, 724
Weir Sta Rgt (ft) Flow Area (sq ft) 141591 | 1404.26 |
Weir Submerg Froude # Chi 0.36 0.36
Weir Max Depth (ft) Specif Force (cu ft) 13273.05 13044.77
Min El Weir Flow (ft) 57.59 | Hydr Depth (ft) 12.40 12.30
Min El Prs (ft) ‘ 55.30 | W.P. Total (ft) - 179.82 | ~175.88
Delta EG (ft) 5 0.52 | Conv. Total (cfs) 208177.4 208389.6
Delta WS (ft) 0.37 | Top Width (ft) 114.21 114.19
BR Open Area (sq ft) 3081.21 | Fretn Loss (ft) 0.08 0.03
BR Open Vel (ft/s) 7.24 | C & E Loss (ft) 000| 0.24
Coef of Q ! Shear Total (Ib/sq ft) 1.17 1.19
| Br Sel Method Energy only \ Power Total (Ib/ft s) 8.41 8.58
Plan: Plan 05 Presumpcot River 1 RS: 1000 Profile: 100 year
E.G. US. {ft) i 49.62 | Element ~ Inside BR US Inside BR DS!
W.S. US. (ft) 48.95 | E.G. Elev (ft) 49.42 49.33 |
Q Total (cfs) 19357.00 ' W.S. Elev (ft) 48.32 48.22
Q Bridge (cfs) 19357.00 | Crit W.S. (ft) 37.93 38.02
Q Weir (cfs) Max Chl Dpth (ft) 27.22 28.02
Weir Sta Lt (ft) Vel Total (ft/s) 8.38 8.39
Weir Sta Rgt (ft) Fiow Area (sq ft) 2310.66 2306.88
Weir Submerg Froude # Chi 035 036
Weir Max Depth (ft) Specif Force (cu ft) 29115.20 28809.30
Min El Weir Flow (ft) 57.59 | Hydr Depth (ft) 16.72 16.33
Min Ei Prs (ft) L ~ 55.30 | W.P. Total (ft) 234.96 233.79
Delta EG (ft) \ 0.62 | Conv. Total (cfs) 400685.1 355411.8
Delta WS (ft) : 0.47 | Top Width (ft) 138.17 141.28
BR Open Area (sq ft) 3081.21 | Frcin Loss (ft) 0.09 0.03
BR Open Vel (ft/s) 8.39 | C & E Loss (ft) 0.00 0.30
Coef of Q Shear Total (Ib/sq ft) 1.43 1.83
Br Sel Method Energy only | Power Total (Ib/ft s) } 12.00 15.33@
Plan: Plan 05 Presumpcot River 1 RS: 1000 Profile: 500 year )
E.G. US. (ft) ‘ 55.13 | Element Inside BR US Inside BR DS
W.S. US. (ft) ‘ 54.32 | E.G. Elev (ft) 54.88 54.77
Q Total (cfs) ‘ 28690.00 | W.S. Elev (ft) 53.48 53.37
Q Bridge (cfs) 28690.00 | Crit W.S. (ft) 41.40 41.42
Q Weir (cfs) Max Chl Dpth (ft) 132.38 ~33.17
Weir Sta Lft (ft) Vel Total (ft/s) 9.34 | 9.37 |
‘Weir Sta Ryt (i) Fiow Area (sq fi) 3071.86 3083.37
 Weir Submerg Froude # Chl 0.29 0.29
Weir Max Depth (ft) . Specif Force (cu ft) 46357.97 ~ 46005.42
Min El Weir Flow (ft) 57.59 | Hydr Depth (ft) 19.95 60.03
Min El Prs (ft) 55.30  W.P. Total (ft) 272.67 374.76
i Delta EG (ft) i 0.74 : Conv. Total (cfs) 586677.1 411603.7
| Delta WS {ft) 0.63 | Top Width (ft) 154.00 51.03
BR Open Area (sq ft) \ 3081.21 Frctn Loss (ft) 0.11 . 0.04
BR Open Vel (ft/s) ! 9.37 | C &E Loss (ft) 0.00 | 0.35




Plan: Plan 05 Presumpcot River 1 RS: 1000 Profile: 500 year (Continued) -
| Coefof Q : 1 Shear Total (Ib/sq ft) 1.68 248 !

' Br Sel Method __Energy only | Power Total (lbfts) | 1571 | 23.22




Contraction Scour

Input Data

Results

Pier Scour

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:

Pier: #1 (CL = 234.5)

Input Data

Results

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:

Falnt ot 47 £5¢3

/o-ya. Eveat

Left

0.67
0.32

0.03
222
10.26
0.690

Sharp nose

6.14

0.03000

24.64
7.07
1.00

33.00
1.00
1.10

20.00000

1.00

Set K1 value to 1.0 because angle > 5 degrees

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

Pier: #2 (CL = 296.5)

Input Data

Results

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:

1213
0.25

CSU equation

Sharp nose

10.25

0.03000

24,64
7.07
1.00

33.00
1.00
1.10

20.00000

1.00

Set K1 value to 1.0 because angle > 5 degrees

Scour Depth Ys (ft):

16.92

Channel

14.59
4.51
12.40
10162.00
114.21
0.03
10147.41
154.22
0.690

5.57
0.81
Live

Right

0.42
0.24

0.03
12.36
121.87
0.690



Froude #:
Equation:

Combined Scour Depths

Pier : #1 (CL = 234.5) (Contr + Pier) (ft):
Pier : #2 (CL = 296.5) (Contr + Pier) (ft):

0.25
CSU equation

17.70
22.49
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COMP BY: RMH
CHECK BY:
DATE: 12/23/2010

PROJECT NAME: Scour POA - West
SUBJECT: Bearing Capacity Failure
Bridge #: 5553

Lambert Street Bridge in Falmouth

Technical Assumptions:

1.) The pier is founded on timber friction piles as shown on the contract plans.
2.) Assume total bearing capacity equals 100% friction resistance
3.) Assume 100% bearing capacity has a factor of safety of 2.
4.) The three risk designations are:
Low Risk FS.>1.75
Moderate Risk 1.75>F.S. > 1.25
High Risk F.S.<1.25
Calculations

Bearing Capacity F.S. = 2.0%(L-Scour Depth)/L

Factor of Safety for each storm event and at each substructure unit.

66 ft. embedment, Abutment
45 fi. embedment, Pier

Event & Location Scour Depth (ft) * F.S. Risk
Scour Critical - Left Abutment 8.1 1.75 Low
Scour Critical - Pier 1 (Left) 5.6 1.75 Low
cour Critical - Pier 2 (Right) 5.6 1.75 Low
|Scour Critical - Right Abutment 8.1 1.75 Low
[ O-year Left Abutment 0 2.00 Low
10-year Pier 1 (Left) 18.7 1.17 High
10-year Pier 2 (Right) 19.2 1.15 High
1 O-year Right Abutment 0 2.00 Low
500-year Left Abutment 0 2.00 Low
500-year Pier 1 (Lefl) 27.4 0.78 High
500-year Pier 2 (Right) 32.9 0.54 High
500-year Right Abutment 0 2.00 Low

* Scour depths listed are depths below the base of the footing



COMP BY: RMH
CHECK BY: 0
DATE: 12/23/2010

PROJECT NAME: Scour POA - West
SUBJECT: Buckling/Compression Failure

Bridge #: 5553 Lambert Street Bridge in Falmouth
1.) Assume Eastern Hemlock (similar to Hem-Fir) with an allowable working stress equal to 800 psi, where the pile has full lateral support.

(AASHTO Table 4.5.7.3A)
2.) Design of a round column (pile) shall be based on the design of a square column of the same area. (AASHTO 13.7.3.5)

3.) Assume that, where scour oceurs, the pile is unsupported to a depth 5 feet below scour level.

Column stability factor, Cp: (AASHTO 13.7.3.3.5)
Cp= 1 + (Fce/Fc") - \/ [1+(Fce/FeM]” _ Fee/Fc" (AASHTO 13-17)
2%c¢ 2* <~:)2 c
Fee = Kee * E! (AASHTO 13-18), Kce= 0.3 E=E*Cm= 900 ksi, (AASHTO 13-1)
(le/d')z c= 0.85 E= 900 ksi, (#2 Eastern Hemlock)
Fc= 800 psi Cm= 1 (AASHTO T.13.5.1A)
Pile Diameter (d) 12 inches (assume)
d'=dimension of square pile with same area as round pile = 10.63 inches
le (Unsupported length) = K*(Scour Depth + 5 ft)
K= 1.2 F¢' = (Fe*Cm*Cd*CH*Cp (AASHTO 13-15)
Fc" * AREA = 81.4 kips F¢" = (Fc*Cm*Cd*Cf) = 720 psi
Maximum vertical design load per pile = 50 kips, Abutment ~ Cd= 0.9 (AASHTO 13.5.5.2.2)
40 kips, Pier Cf= 1.0 (AASHTO 13.7.3.2)
4.) The three risk designations are:
Low Risk greater than 85 % of pile load
Moderate Risk between 70% and 85% of pile load
High Risk less than 70% of pile load

Determine Pile Capacity as a percent of maximum design load

Event & Location Scour Depth* le/d’ Fce Cp P Al Design Risk
(ft) (psi) (kips) | Load %

[Scour Critical - Left Abutment 133 24.78 440 0.52 42,68 85.4% Low

|Scour Critical - Pier 1 (Left) 16 28.44 334 0.42 34.09 85.2% Low

Scour Critical - Pier 2 (Right) 16 28.44 334 0.42 34.09 85.2% Low

Scour Critical - Right Abutment 13.3 24.78 440 0.52 42.68 85.4% Low

10-year Left Abutment 0 NA NA NA N/A N/A N/A

10-year Pier I (Leff) 18.7 32.09 262 0.34 27.54 68.9% High
10-year Pier 2 (Right) 19.2 32.77 251 033 26.52 66.3% High
10-year Right Abutment 0 NA NA NA N/A N/A N/A

300-year Left Abutment 0 NA NA NA N/A N/A N/A

500-year Pier | (Left) 274 43.87 140 0.19 15.33 38.3% High
500-year Pier 2 (Right) 32.9 51.32 103 0.14 11.32 28.3% High
500-year Right Abutment 0 NA NA NA N/A N/A N/A

* Scour depths listed are depths below the bage of the footing



COMP BY: RMH
CHECK BY: 0
DATE: 12/23/2010

PROJECT NAME: Scour POA - West
SUBJECT: Lateral Movement Failure - Not Computed, but anticipated to be high risk due to % of pile length exposed.

Bridge #: 5553 Lambert Street Bridge in Falmouth

Technical Assumptions:

1.) The maximum lateral load due to earth pressure at an abutment pile is x kips

2.) Pier lateral loads are small relative to those at abutments, therefore it is assumed that the pier js not the
controlling unit for failure.

3.) All piles are assumed to be fixed 5 feet below the scour depths. L (unsupported length) = Scour Depth + 5 ft.
4.) Maximum deflection occurs at the end of the unsupported length (L), which acts as a cantilever.
Dmax = PL*/3EI

S.) The three risk designations are:

Low Risk 0 to 3 inches of lateral movement
Moderate Risk 3 to 12 inches of lateral movement
High Risk greater than 12 inches of lateral movement

6.) The calculated deflections are of a single vertical pile, unsupported at the top. These deflections
are not precise because they do not take into account the continuity of the piles with the footing.
Lateral resistance available through the presence of battered piles is also not accounted for.
However, this assumption is adequate for the purpose of gauging the risk of structural failure.

7.) Under severe scour depths, washout of fill behind the abutments becomes more likely. Under such
conditions, the bridge would be impassable, and washout of fill would be the failure mode.

Calculations
Dmax = PL’/3E' E=E*Cm= 900 ksi. (AASHTO 13-1)
P=0 kips E= 900 ksi. (No. 2, Eastern Hemlock)
L = scour depth + 5 ft. Cm= 1 (AASHTO T.13.5.1A)
I=pi D" /64 = 1018 in® Where D = 12 inches

Determine Maximum Deflection for each storm event and at each abutment.

Event & Location Scour Depth (ft) * L (in) Dmax (in) Risk
IScour Critical - Left Abutment 0 NA NA N/A
iScour Critical - Pier 1 (Left) 0 NA NA N/A
IScour Critical - Pier 2 (Right) 0 NA NA N/A
|Scour Critical - Right Abutment 0 NA NA N/A
10-year Left Abutment 0 NA NA N/A
10-year Pier I (Left) 0 NA NA N/A
10-year Pier 2 (Right) 0 NA NA N/A
1 0-year Right Abutment 0 NA NA N/A
500-year Left Abutment 0 NA NA N/A
500-year Pier 1 (Left) 0 NA NA N/A
500-year Pier 2 (Right) 0 NA NA N/A
500-year Right Abutiment 0 NA NA N4

* Scour depths listed are depths below the base of the footing



Plan: Plan 05 Presumpcot River 1 RS: 1052 Profile: 500 year

' E.G. Elev (ft) 55.13 = Element Left OB Channel Right OB

? Vel Head (ft) 0.81 | Wt n-Val. 0.100 0061,  0.100 |

| W.S. Elev (ft) 54.32 | Reach Len. (ft) 34.00 34.00 34.00
CritW.s. (ft) 38.51  Flow Area (sq ft) 532.26 3618.16 | ~200.47
E.G. Slope (ft/ft) 0.001439 | Area (sq ft) , 2780.10 3618.16 247.62
Q Total (cfs) 28690.00 | Flow (cfs) 1500.77 26867.52 321.72

| Top Width (ft) 609.62 | Top Width (ft) 393.90 144.00 71.72

[ Vel Total (ft/s) B 659 Avg. Vel. {ft/s) 2.82 7.43 ~1.60
Max Chl Dpth (ft) 37.72 | Hydr. Depth (ft) 11.21 25.13 4,95
Conv. Total (cfs) 756437.3 | Conv. (cfs) 39569.1 708385.8 8482.4
Length Wid. (ft) 34.00 | Wetted Per. (ft) 47.56 157.04 41.72
Min Ch EI (ft) 16.60 | Shear (Ib/sq ft) 1.01 2.07 0.43

: Alpha 1.20 | Stream Power (Ib/ft s) 2.83 15.37 0.69

Fretn Loss (ft) 0.06 - Cum Volume (acre-ft) 57.09 83.91 49.59

‘ C & E Loss (ft) 0.18 | Cum SA (acres) ; 5.31 3.23 5.89 |

Plan: Plan 05 Presumpcot River 1 RS; 1000 BR U Profile: 10 year

| E.G. Elev (ft) 42.06 | Element Left OB Channel Right OBi
Vel Head (ft) A . Wi, n-Val. 0.040 :
W.S. Elev (ft) ~ 41.26 | Reach Len. (ft) 33.00 . 3300 3300
Crit W.S. (ft) 33.38 | Flow Area (sq ft) : 1415.91 :

i E.G. Slope (ft/ft) 0.002383 | Area (sq ft) 1415.91
Q Total (cfs) 10162.00 | Flow (cfs) 10162.00

Top Width (it) 114.21 ! Top Width (ft) 114.21
Vel Total (ft/s) 7.18 | Avg. Vel. (ft/s) 7.18
Max Chl Dpth (ft) 20.16 | Hydr. Depth (ft) 12.40
Conv. Total (cfs) 208177.4 | Conv. (cfs) 208177.4 )

! Length Wtd. (ft) 33.00 | Wetted Per. (it) 179.82

1 Min Ch EI (ft) 21.10 | Shear (Ib/sq ft) 1.17

‘7 Alpha 1.00 | Stream Power (Ib/ft s) - 8.41
Fretn Loss (ft) 0.08 | Cum Volume (acre-ft) 0.61 41.00 0.18
C & E Loss (ft) 0.00 ; Cum SA (acres) 0.94 | 3.10 | 0.24

Plan: Plan 05 Presumpcot River 1 RS: 1000 BR U Profile: 500 year

' E.G. Elev (ft) 54.88 | Element ' Left OB Channe} Right OB
Vel Head (ft) 1.40 | Wt. n-Val. 0.060 0.040 | 0.060
W.S. Elev (ft) 53.48 | Reach Len. (ft) 33.00 33.00 . 33.00
Crit W.S. (ft) 41.40 | Flow Area (sq ft) 84.99 2965.44 | 21.42
E.G. Slope (ft/ft) 0.002391 | Area (sq ft) 84.99 2965.44 . 21.42

QTotal(cfs) | 28690.00 | Flow (cfs) 29055 | 2835372 4573
Top Width (ft) 154.00 | Top Width (ft) 15.50 _131.00 7.50
Vel Total (ft/s) 9.34 | Avg. Vel. (it/s) 342 | 9.56 2.13
Max Chl Dpth (ft) 32.38 | Hydr. Depth (ft) 548 22.64 2.86

: Conv. Total (cfs) 586677.1 | Conv. (cfs) ; 5941.4 579800.5 935.2

¢ Lengin Wid. (it 33.00 | Wetled Pei. (1) i 17.82 245.55 9.16

| Min Ch EI (ft) 21.10 . Shear (Ib/sq ft) o 0.71 1.80 0.35 |
Alpha 1.04  Stream Power (Ib/ft s) 242 17.24 0.75 |
Fretn Loss (ft) 0.11 ; Cum Volume (acre-ft) 55.98 81.34 49.48
C & E Loss (ft) 0.00 | Cum SA (acres) 5.15 | 3.13 5.86




Plan: Plan 05 Presumpcot River 1 RS:1052  Profile: 500 year (Continued)
Pos Left Sta  Right Sta Flow | Area W.P. Percent Hydr Velocity
(ft) (ft) (cfs) (sq ft) (ft) Conv Depth(ft) (ft/s)

25 Chan 1306.44 312.20 459.42 122.49 6.40 1.60 21.27 3.75
126 Chan 312.20 317.96 262.63 107.65 6.30] 0.92 18.69 2.44
27 Chan 317.96 323.72 205.45 92.96 6.31 0.72 16.14 2.21
28 Chan 323.72 32948 153.68 78.12 6.31 0.54 13.56 1.97
29 Chan 329.48 1335.24 108.14 63.27 6.31 0.38! 10.98 1.71
30 Chan 335.24 341.00 69.24 48.42 6.31 0.24 8.41 1.43
31 ROB 341.00 361.25 223.67 123.62; 20.35 0.78 6.10! 1.81
32 ROB 361.25 381.50 98.05 76.86 21.37 0.34 3.80 1.28]
33 ROB 381.50 404.67 0.00 44.22 23.28 0.00 1.91 0.00
34 ROB 404.67 1427.83 0.00 293 8.09 000 0386 0.00




Contraction Scour

Input Data

Results

Pier Scour

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:

Pier: #1 (CL = 234.5)

Input Data

Results

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:

Pier: #2 (CL = 296.5)

Input Data

Results

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):

Fmondb #t 5553

oo EVent

Left Channel
10.67 27.23
1.41 4.54
5.48 22.64
290.55 28353.72
16.50 131.00
0.03 0.03
2957.77 19510.59
195.85 158.00
0.690 0.690
2.93 20.05
0.77 0.90
Live Live
Sharp nose

6.14

0.03000

27.04

8.13

1.00

33.00

1.00

1.10

25.00000

1.00

13.04

0.28

CSU equation

Sharp nose
10.25
0.03000
29.12

7.63

1.00

33.00
1.00
1.10
25.00000
1.00

17.88

Right

10.88
1.44
2.86
45.73
7.50
0.03
6221.64
396.00
0.690

0.00
0.77
Live



Froude #:
Equation:

Combined Scour Depths

Pier . #1 (CL = 234.5) (Contr + Pier) (ft):
Pier : #2 (CL = 296.5) (Contr + Pier) (ft):

Lou/,t.f% lg‘tc[

0.25
CSU equation

33.09
37.93

Fe
75t
-39

-12.,9
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