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Executive Summary
The Florida Department of Transportation (FDOT) has proposed this project to grade separate

SR 60 over the CSX Railroad located southwest of Lake Parker in Polk County. Due to the
proximity to the proposed SR 60 grade separation, it will be necessary to also span the Peace
Creek Drainage Canal (PCDC) with new bridges to match the higher proposed profile grade. The
hydraulic feasibility of the bridge crossings within this report were analyzed using Hydrologic
Engineering Center River Analysis System (HEC-RAS) Version 4.1.0, developed by the U.S.
Army Corps of Engineers. The PCDC is a designated FEMA floodway; therefore, a No-rise
Certification will be required as a result of the new bridges. All elevations within this report are
referenced to the North American Vertical Datum of 1988 (NAVD88).

The existing westbound bridge over the PCDC will be demolished to accommodate this new
roadway. The existing eastbound bridge over the PCDC will remain and be rehabilitated for use
as a frontage road allowing access to adjacent properties. The new SR 60 east and westbound
bridges will be constructed just north of the existing eastbound bridge. The existing SR 60
eastbound bridge (No. 160133) has an overall deck width of 34’-3”, consists of eight 20’-0”
spans making the total length 160°, and has a low member elevation of 116.2°. The substructure
consists of two spill-through abutments, protected with sand-cement riprap and intermediate bent
caps, all supported by 14” square pre-stressed concrete piles that are aligned perpendicular to the
flow. It is proposed to widen this bridge to the south to provide sufficient shoulder widths and
crash tested barriers. The widened deck width will be 35°-1” and the proposed foundation is 18”
square pre-stressed concrete piles. The proposed low member elevation is 116.2° providing a
vertical clearance of 3.9°. The existing abutment protection (sand cement riprap) will be removed
and be replaced with rubble riprap with two foot wildlife shelves. The eastbound bridge is
parallel to and is located approximately 35 southwest (downstream) of the westbound bridge.

The existing SR 60 westbound bridge (No. 160145) has an overall deck width of 34’-1”, consists
of ten 15°-0” spans making the total length 150°, and has a low member elevation of 116.7°. The
substructure consists of two spill-through abutments, protected with sand-cement riprap, and
nine intermediate bents supported by 5 in-line piles. The piles were originally 12” square

concrete piles but concrete pile jackets have been added to the piles that support the interior
1
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seven bents making them 18” square piles. The channel turns directly upstream into the bridge
crossing so that flow is aligned perpendicular to the piles.

The proposed westbound bridge begins at Station 3386+89.00 and ends at Station 3388+70.00
(baseline const. SR 60 LT) while the proposed eastbound bridge begins at Station 4386+80.45
and ends at Station 4388+61.45 (baseline const. SR 60 RT). The bridges are to the north of the
existing SR 60 eastbound bridge, and they are set on a 20 degree skew to approximately match
the alignment of the canal. Three alternatives are considered for the proposed bridges.
Alternative 1 is a simple span Florida I-beam configuration with a low member elevation of
119.79’. Alternative 2 is preferred and consists of a two-span Florida I-beam 45 configuration
with each span being 90°-6”. The intermediate bent will be supported by 24” square pre-stressed
concrete piles which will be aligned perpendicular to flow. The low member elevation for this
alternative is 124.04°. Alternative 3 is a four-span pre-stressed Florida Slab Beam (FSB) bridge.
This option includes fourteen custom 57 wide, 15” deep FSBs, and has a low member elevation
of 126.75". It was assumed that the intermediate bents will be supported by 24” square pre-
stressed concrete piles which will be aligned perpendicular to flow. The FDOT requested that
wildlife shelves be provided on each side of the bridges. Based on the floodway and specified
wildlife shelves, the proposed bridge length is 181°-0” for all three alternatives. It is proposed
that all of the bridge alternatives be supported by vertical spill-through abutments. MSE walls set

at the inside edge of the wildlife shelves are proposed to wrap around the bridges.

The analyses addressed in this executive summary are based on Alternative 2 and a widened
frontage road bridge. To allow debris to pass without causing damage, the clearance between the
design flood stage and the low member of the bridge shall be a minimum of two feet. All of the
proposed alternatives provide a minimum of seven feet of vertical clearance above the 50-year
design flood stage (112.34’). The proposed wildlife shelves elevation shall be a minimum of 6”
above the normal high water line (NHWL) and have a minimum vertical clearance of 5’-0”. The
NHWL elevation (109.0%) was established by observing stain lines on the piles of the existing
bridges. The wildlife shelf elevation is at 112.5’ under the proposed bridge and transitions to
elevation 110.5” under the frontage road bridge. These wildlife shelf elevations satisfy the

vertical clearance requirements of five feet.
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The PCDC is not navigable; therefore, the horizontal clearance provided shall be consistent with
debris conveyance needs, and structure economics. The wildlife shelves on either side of the
floodway also contribute to the horizontal width of the bridges. The wildlife shelves are 10°-0”
wide under the proposed bridge and transitions to 2’-0” under the frontage road bridge. The
wildlife shelves will be protected by rubble riprap. A flat, uniform surface for the wildlife
shelves will be constructed with sand cement riprap and backfilled with soil. The two
(horizontal) to one (vertical) slope will extend from the outside edge of the wildlife shelf down to

the existing channel and will be protected with rubble riprap

The scour computations were done within HEC-RAS which is based on the procedures outlined
in the Federal Highway Administration HEC-18 manual. An average D50 grain size value of
0.25 mm was used for the scour computation. The total estimated scour depth of Alternative 2
for the 100-year (design event) and 500-year (check event) storm events are 7.4’ and 6.5’,
respectively. The bridge abutments and wildlife shelves will be protected with FDOT standard

bank and shore rubble riprap to avoid any scour issues.

Stormwater runoff from the roadway on the proposed bridge decks will drain to inlets at the
bridge approach and then be conveyed to the respective stormwater ponds. Stormwater runoff
from the sidewalk on the proposed bridge decks will drain directly into the PCDC through slots
in the parapet. Spread is contained within the 10” outside shoulder. The frontage road bridge

(160133) will continue to maintain scuppers and deck runoff will drain directly into the PCDC.

All three of the bridge alternatives and widened frontage road bridge were hydraulically feasible.
The cost analysis within the Bridge Development Report (BDR) demonstrates that the FIB 45
superstructure with a substructure founded on 24” square pre-stressed concrete piles (Alternative

2) is the most economical and was therefore chosen as the preferred alternative.
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1 Introduction
State Road 60 (SR 60) is one of the most important highways that transverses Central Florida. It

extends coast to coast connecting Pinellas, Hillsborough, Polk, Osceola, and Indian River
counties and serves as a vital corridor. As a main component of the Strategic Intermodal System
(SIS) and a designated hurricane evacuation route, it is an essential transportation facility in
Central Florida. SR 60 is functionally classified as an urban principal arterial facility within the

project limits and is part of the Florida State Highway System.

The Florida Department of Transportation (FDOT) has proposed this project to grade separate
SR 60 over the CSX Railroad located southwest of Lake Parker in Polk County. The project is
located in Section 1, Township 30 South, Range 26 East and Section 6, Township 30 South,
Range 27 East in Polk County, Florida (Appendix A, Figure A-2) which falls within Southwest
Florida Water Management District (SWFWMD) jurisdiction. Nearly 1.2 miles of roadway will
be improved along SR 60, starting approximately 0.5 miles west of the Duke Energy substation
and ending 0.5 miles east of the railroad crossing. As a result of the grade separation of SR 60,
the existing westbound bridge over the PCDC will be replaced with two taller and wider bridge
structures that will accommodate both east and westbound traffic. In addition, the existing
eastbound bridge over the PCDC will remain and be rehabilitated for use as a frontage road
bridge to provide access to adjacent properties (Refer to Appendix H for proposed bridge plans).
This bridge hydraulics report addresses the proposed configuration of the crossing over the
PCDC including the two new structures (SR 60 eastbound and westbound) and the proposed
improvements to the existing eastbound bridge (No. 160133). The PCDC flows north to south
before turning southwest to flow under the CSX Railroad and SR 60 crossings. The confluence
of the PCDC and Peace Creek is approximately 11 miles downstream from the SR 60 crossing.
Refer to Figure 1 to view the project location.
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Figure 1: Project Location Map

1.1 Project Datum
All elevations within this report are referenced to the North American Vertical Datum of 1988

(NAVDS8). The conversion from NAVDS88 to the National Geodetic Vertical Datum of 1929
(NGVD29) is as follows: EL NAVD88 = EL NGVD29 - 0.915

1.2 Floodplain Requirements
The PCDC is a designated FEMA floodway; therefore, a No-rise Certification will be required

for the proposed condition (Appendix M). Refer to Appendix A, Figure A-4 for the FEMA map.

1.3 Existing Flood Stages
Flood Insurance Rate Maps (FIRM) from the Federal Emergency Management Agency (FEMA)

indicates that the SR 60 roadway at the PCDC is located within a Floodway Area in Zone AE.
The adjacent areas to the roadway are Zone AE, Zone A, and Zone X as shown on Preliminary
Community Panel Number 12105C0545H (Appendix A, Figure A-4). Refer to Table 1 to view
the descriptions of each FEMA zone type. The base flood elevation at the SR 60 crossing as
shown on the FEMA FIRM is approximately 112.0".
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Table 1: FEMA Zone Descriptions

Zone Description

A No Base Flood Elevations determined.

AE Base flood elevations determined.

X Areas determined to be outside the 0.2% annual chance floodplain.

1.4 Floodplain/Floodway Revision
According to SWFWMD staff, the floodplain and floodway limits within the project area are

being revised based on the governing board approved Peace Creek Watershed ICPR model
(prepared by Atkins for SWFWMD) and the Peace Creek Floodway HEC-RAS model (prepared
by SWFWMD). The Letters of Final Determination were issued in March 2016 and the newly
revised FIRMs will become effective in September 2016. The Peace Creek Watershed model and
the Peace Creek Floodway HEC-RAS model were used as the newest and best available
information in preparing this report. Refer to Appendix J to view the correspondence with
SWFWMD and the FEMA reviewer.

1.5 Channel Description
The PCDC was excavated in the early 1900s to drain low-lying lands in Polk County south of the

Winter Haven Chain of Lakes. The perennially-flowing PCDC is the main drainage channel
within the basin and flows generally westward into the Peace River. The existing SR 60 bridges
cross the PCDC approximately 11 miles upstream of the confluence with Peace River. The basin
contributing to the PCDC upstream of the crossing is approximately 94.9 square miles
(Appendix A, Figure A-5).

The man-made waterway is approximately 200” wide at the top of bank at the westbound bridge
location. The PCDC runs from northeast to southwest and then turns further south directly
upstream of the existing SR 60 crossing. It appears that flood flows travel perpendicular to the
bridge alignment. The topography of the area is generally flat with elevations ranging from a
high of approximately 118’ to a low of approximately 108’ near the SR 60 crossing. The stream
bed slope averages approximately six feet per mile. The slightly vegetated/sandy channel bottom
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is approximately 85° wide and was observed to have an average water depth of 18 inches
(existing water surface elevation = 104.7”) with steady flow at the time of the field inspection
(September 22, 2015). The velocity of the stream was estimated to be between 0.5 — 1 ft/sec.
Well maintained, grassed channel banks upstream and downstream of the parallel bridge
structures were noted. The channel is narrower at the downstream bridge (160133). The FEMA
Flood Insurance Rate Map (FIRM) indicates wide floodplains on either side of the crossing. The

100-year flood does not overtop the bridge.

2 Existing Condition

2.1 General Description
Currently, SR 60 services four lanes of travel within the project limits: two eastbound and two

westbound. The existing roadway consists of four 12°-0” wide travel lanes with a 40°-0” median

and 65 mph posted speed, and it crosses the PCDC via two existing bridges.

2.2 Bridge Number 160133 (Eastbound)
Bridge Number 160133 on SR 60 (eastbound) was built in 1965 over the PCDC. This reinforced

concrete slab bridge consists of eight 20’-0” spans making the total length of the bridge 160°.
The superstructure is a 14” deck slab with scuppers for deck drainage that varies in thickness at
the bent supports to achieve the bridge cross slope. The low member elevation is at 116.2” (refer
to Appendix H, page H-1). It carries raised curbs on each side which support concrete post
railings and guardrails. The overall bridge width is 34’-3” with a clear roadway distance of 28’-
0”. The substructure consists of two spill-through abutments, protected with sand-cement riprap
and intermediate bent caps, all supported by 14” square pre-stressed concrete piles. Each
intermediate bent has four piles, including plumb interior piles and battered exterior piles that are
aligned parallel to the flow. The eastbound bridge is parallel to the westbound bridge with a
separation of approximately 35’. Figure 2 displays the superstructure and substructure of this
existing eastbound bridge. Refer to Appendix L to view the existing bridge plans.
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Figure 2: Bridge Number 160133, looking at downstream face

Bridge No. 160133 has a sufficiency rating of 79.9 and a Health Index of 84.68 according to the
bridge inspection report prepared by ICA Engineering dated 8/26/14 (Appendix I, 1-101). This
bridge will remain as-is and be rehabilitated for use as a frontage road adjacent to SR 60 that will

allow access to the Duke Energy substation and other businesses.

2.3 Bridge Number 160145 (Westbound)
Bridge Number 160145 on SR 60 (westbound) was built in 1951 over the PCDC. Since plans are

not available, the description of this bridge is based on inspection reports and field reviews. The
bridge consists of ten 15°-0” spans making the total length 150 and has an overall bridge width
of approximately 34’-1”. The superstructure consists of a cast-in-place deck slab with concrete
Jersey-type barrier walls. The low member elevation is at 116.7” NAVD (117.6” NGVD, refer to
Appendix |, page 1-27). The substructure consists of two spill-through abutments, protected with
sand-cement riprap, and nine intermediate bents supported by 5 in-line piles. The piles were
originally 12” square concrete piles but concrete pile jackets have been added to the piles that
support the interior seven bents making them 18-inch square piles. Figure 3 displays the
superstructure and substructure of this existing bridge. The channel turns directly upstream into

the bridge crossing so that flow will be aligned perpendicular to the bridge.
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Figure 3: Bridge Number 160045, looking at upstream face

The existing bridge has a Sufficiency Rating of 79.5 and a Health Index of 84.67 based on the
latest bridge inspection report dated August 26, 2014 (refer to Appendix I). As part of this
project, this bridge will be demolished to accommodate the new SR 60 mainline bridges.

3 Design Criteria
The FDOT includes hydraulic requirements of bridges within the FDOT Drainage Manual

(January 2016), Bridge Hydraulics Handbook (July 2012), and within Chapter Two of the Plans
Preparation Manual (PPM). A summary of the requirements is included below:

e Design Frequency
SR 60 will be considered a high use or essential facility since it will have a projected 20 year

AADT greater than 1500. Therefore, the FDOT Drainage Manual requires a 50 year design
frequency (Section 4.3.1).

e Vertical Clearance
To allow debris to pass without causing damage, the clearance between the design flood

stage and the low member of the bridge shall be a minimum of two feet (PPM 2.10.1). The
design flood stage is the maximum stage that would occur for the 50 year design frequency.
The PCDC is not navigable and minimum vertical clearances for navigation do not apply.

The incorporated wildlife shelves shall also meet clearance criteria. The shelves shall be a
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minimum of 6” above the normal high water line (NHWL) and shall have a minimum
vertical clearance of 5’-0”. The NHWL elevation (109.0%) was established by observing stain
lines on the piles of the existing bridges.

e Horizontal Clearance
The PCDC is not navigable; therefore, the horizontal clearance provided shall be consistent

with debris conveyance needs and structure economics. The wildlife shelves on either side of
the floodway also contribute to the horizontal width of the bridges. Riprap slopes from the
floodway to achieve the required shelf elevation, and the shelves themselves are 10°-0” wide
under the proposed bridges.

e Scour
Estimate scour depth resulting from the following: channel aggradation, channel degradation,

channel migration, contraction scour, and pier scour. Because it is proposed that the
abutments be protected with rip-rap, it is not required to calculate abutment scour.

e Backwater
Backwater created by the structure shall be consistent with the Flood Insurance Study

requirements adopted by the local community in accordance with 23 CFR 650, Subpart A,
National Flood Insurance Program, and FEMA guidelines.

e Berms
A minimum berm width of 10 feet shall be provided between the top edge of the main

channel and the toe of the spill through bridge abutments (Drainage Manual 4.9.1).

Potential Site Problems
Land Use

Land use in the area generally includes large areas of agricultural land. There is a large Duke
Energy substation to the southeast of the PCDC and SR 60 (Figure 1).

4.2

Recreational Resources

There are no recreational resources in the area of the existing SR 60 crossing at the PCDC.

4.3

Domestic Water Supply

The water requirements in the vicinity of the project are satisfied through the use of individual

private wells.

10
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5 Proposed Condition

5.1 General Description
The proposed reconstruction improvements include a four-lane (interim), expandable to six-lane

(ultimate), divided highway with a 23’-6” median, 10°-0” outside shoulders, 10’-2” inside
shoulders, 8’-0” sidewalks, and a design speed of 70 mph. In addition to repurposing the existing
eastbound bridge, a total of six bridges will be constructed along the project corridor. Paired
westbound and eastbound bridges are proposed at the PCDC, Fuel Line, and CSX Railroad

locations.

The proposed mainline bridges are on a tangent horizontal alignment. Their roadways are
symmetric to each other in a crown configuration with constant 0.02 ft./ft. cross slopes. The
resultant width of each bridge is 68°-2%2" with a 1” clear spacing between the two. Refer to

Appendix H to view the bridge plans.

5.2 Bridge Number 160133 (Eastbound)
Bridge Number 160133 on SR 60 (eastbound) will remain and be rehabilitated for use as a

frontage road for access to adjacent properties. It is proposed to widen this bridge to the south to
provide sufficient shoulder widths and crash tested barriers. The bridge will continue to be
drained by scuppers. The widened deck width will be 35°-1" and the proposed foundation is 18”
square pre-stressed concrete piles. The existing abutment protection (sand cement riprap) will be
removed and be replaced with FDOT standard bank and shore rubble riprap. The FDOT
requested that interim wildlife shelves be provided on each side of the floodway (Appendix J,
page J-14). The shelves will be 2°-0” wide at an elevation of 110.5” which satisfies the vertical
design criteria in Section 3. However, the shelves do not meet the required 10’ berm width and
will require a variation. The shelves will be protected using rubble riprap. A flat, uniform surface
for the wildlife shelves will be constructed with sand cement riprap and backfilled with soil.
Refer to Appendix H to view the bridge plans (H-1 to H-4).

5.3 Proposed Bridges
SR 60 is to traverse the PCDC via proposed westbound and eastbound bridges. The proposed

westbound bridge begins at Station 3386+89.00 and ends at Station 3388+70.00 (baseline const.

11
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SR 60 LT) while the proposed eastbound bridge begins at Station 4386+80.45 and ends at
Station 4388+61.45 (baseline const. SR 60 RT). The bridges are to the north of the existing SR
60 eastbound bridge, and they are set on a 20 degree skew to approximately match the alignment
of the canal. Three alternatives are considered for the bridges: a single span FIB 96
superstructure (Alternative 1), a two-span FIB 45 superstructure (Alternative 2), and a four-span
Florida Slab Beam (FSB) superstructure (Alternative 3). The FDOT requested that wildlife
shelves be provided on each side of the floodway. The shelves will be 10’-0” wide at an
elevation of 112.5” which satisfies the design criteria in Section 3. The shelves will be protected
using rubble riprap. A flat, uniform surface for the wildlife shelves will be constructed with sand
cement riprap and backfilled with soil. Based on the floodway and specified wildlife shelves, the
proposed bridge length is 181°-0” for all three alternatives. It is proposed that all of the bridge
alternatives be supported by vertical spill-through abutments. MSE walls set at the edge of the
wildlife shelves are proposed to wrap around the bridges.

5.3.1 Alternative 1
The first alternative is a simple span Florida I-beam configuration. FIB 96 beams are the smallest

practical beams given the span length. The proposed typical section consists of eight beams
spaced at 8’-9”. The low member elevation is at 119.79’. Refer to Appendix H to view the bridge
plans (H-5, H-9).

5.3.2 Alternative 2 (Preferred)
Alternative 2 consists of a two-span Florida I-beam 45 configuration. Seven beams spaced at

10’-2%" are employed for each 90’-6” span. The bridge elevation view of Alternative 2 is shown
in Figure 4 while the typical section can be seen on page H-10 of Appendix H. The low member
elevation is at 124.04’. It was assumed that the intermediate bent will be supported by 24” square
pre-stressed concrete piles which will be aligned perpendicular to flow. Based on the BDR, this
alternative was chosen as the preferred option. Refer to Appendix H to view the bridge plans (H-
6, H-10).
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181-0"

* Measure perpendicular

i
to the FFRW. ELEVATION - ALT. 2

Figure 4: Alternative 2 Elevation view over the PCDC

5.3.3 Alternative 3
The third alternative is a four-span pre-stressed FSB bridge with each span being 45°-3” long.

This preliminary design includes fourteen custom 57 wide, 15 deep Florida Slab Beams. The
low member elevation is at 126.75’. It was assumed that the intermediate bents will be supported
by 24” square pre-stressed concrete piles which will be aligned perpendicular to flow. Refer to
Appendix H to view the bridge plans (H-7, H-10).

6 Hydrologic Analysis
The Peace Creek Watershed ICPR model was deemed the best available floodplain information.

The model was prepared by Atkins for SWFWMD and is being used to update the FEMA maps
for this area (refer to Section 1.4). According to the Justification Report of the Peace Creek
Watershed Management Plan prepared by Atkins, it was determined that the five day event
captures the lag time associated with this large watershed and more closely resembles predicted
stages and flows at gage locations within the main channel. Therefore, peak flow rates and water
surface profiles for the five day events from the ICPR model were used to model the existing and
proposed condition at the SR 60 bridge crossing. Peak discharge rates from the effective FEMA
FIS study (September 28, 2012) were also considered for the hydrologic analysis (Appendix I,
page 1-34). The peak discharge rates from the FEMA FIS study, reported in Table 2, are similar
to the values from the ICPR watershed model. Therefore, it was determined that using the ICPR
watershed model for the hydrologic analysis was appropriate. The design storm event for the
proposed bridges is the 50 year — 5 day storm.
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6.1 Design Flows
The total stream flows for the 25 year — 5 day, 50 year — 5 day, 100 year — 5 day, and 500 year —

5 day storm events were taken at link RC0370A from the Peace Creek Watershed ICPR model
(Appendix D, D-3). The link RC0370A connects the node directly upstream (NC0370) and the
node directly downstream (NC0380) of the SR 60 crossing. The 25 year — 5 day and 50 year — 5
day storm events were modeled by KCA using the 100 year — 5 day boundary condition (the
model was also tested using a different boundary condition which had no effect on the flows and
stages at this location). Refer to Table 2 to view the peak flow rates for the corresponding storm

events.

Table 2: Design Storm Flow Rates

ICPR Watershed
FEMA FIS Peak
Storm Event ) Model Peak
Discharges (cfs) )
Discharges (cfs)
25 Year N/A 1057
50 Year 1356 1223
100 Year 1591 1448
500 Year 2136 1808

6.2 Tailwater
The Peace Creek Watershed ICPR model was used to determine the downstream tailwater (TW)

elevation used in the hydraulic analysis. The tailwater values were interpolated from the
maximum stage values for downstream nodes NC0380 and NC0385 for the 25 year — 5 day, 50
year — 5 day, 100 year — 5 day, and 500 year — 5 day storm events (Appendix D, D-1). The
estimated TW elevations for the respective storms can be seen in Table 3. Refer to Appendix D

to view the data used in interpolating the TW values.
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Table 3: TW Elevations

Downstream
Storm Event
Elev. (ft)
25 Year 111.00
50 Year 111.35
100 Year 111.92
500 Year 112.89

7 Hydraulic Analysis

7.1 Modeling Approach
Hydraulic analysis for the existing and proposed bridges was performed utilizing the HEC-RAS

computer program. HEC-RAS was developed by the US Army Corps of Engineers and is used to
model the hydraulics of water flow through a channel. Water surface profiles were determined
for the 25, 50, 100 and 500 year flood events using a one dimensional HEC-RAS model. The low
member calculations for all three alternatives are included in Appendix E beginning on page E-
118.

7.2 Existing Condition Model
The existing SR 60 crossing (bridges 160045 and 160133) over the PCDC was modeled within

HEC-RAS (Appendix E). The existing bridges were entered separately within the model. Five
cross-sections were entered into the model including two upstream and two downstream of the
bridge crossing and one cross-section between the east and westbound bridges. Survey data and
LIDAR contours were used to define the cross-sections. The survey data, LIDAR contours, and
the subsequent elevation data entered into the model are referenced to the NAVD88 datum. The
locations of the HEC-RAS existing cross-sections are illustrated in Appendix A, Figure A-6. The
contraction and expansion reach lengths were calculated using the methodology explained in
Chapter 6 of the HEC-RAS user’s manual. The contraction reach must be at least 290” upstream
and the expansion reach must be at least 377" downstream of the crossing. The cross-section
location calculations can be seen in Appendix E beginning on page E-1. The furthest upstream
cross-section (contraction reach), 61397, is located approximately 290° from the upstream face

of the westbound bridge. The furthest downstream cross section (expansion reach), 60618, was
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placed approximately 390° from the downstream face of the eastbound bridge. Cross-sections
61242 was placed at the upstream toe of the proposed bridge while cross-section 60958 was
placed at the downstream toe of the existing eastbound bridge. Cross-section 61045 was placed
between the east and westbound bridges to account for the different pile sizes and configurations.
The deck width of the west and eastbound bridges was set to 34.1’ and 34.3’, respectively. The
contraction and expansion coefficients for cross-sections 61397 and 60618 were set to 0.1 and
0.3, respectively. The contraction and expansion coefficients for cross-sections 61242, 61045
and 60958 (bridge sections) were set to 0.3 and 0.5, respectively. Ineffective flow areas were set
on sections 61242, 61045 and 60958 to represent the abutments blocking overbank flows. The
manning’s roughness coefficients were calculated using USGS methodology and are .035 for the
channel and .100 for the overbanks. Refer to Appendix E to view the manning’s roughness
coefficient calculations. The water surface elevation results from the HEC-RAS model for the
existing condition are shown in Table 4 of Section 7.3. The water surface upstream of the bridges
is 113.11" during the 100 year storm.

7.3 Proposed Condition Model
The proposed road improvement to SR 60 are described in Section 5.1. The proposed bridges

and widened frontage road bridge were modeled within HEC-RAS. The combined width of both
proposed bridges measured perpendicular to the SR 60 alignment is 136.5’. The combined width
of both proposed bridges measured perpendicular to the PCDC alignment is equal to 145.3". As a
conservative measure, the proposed bridges were entered into the model as one continuous run of
bridge using a deck width of 145.3". The deck width (35.1°) and downstream pier width (18~
square) were revised for the frontage road bridge (existing eastbound). The inputs for the
frontage road bridge remained the same in the proposed model for all three alternatives. The
locations of the cross-sections, the contraction and expansion coefficients, ineffective flow areas,
and reach lengths are the same as the existing condition model. The internal geometry of the
proposed bridge and frontage road bridge as well as the geometry of interior cross-section 61045
were revised to represent the riprap and wildlife shelf configuration. The manning’s roughness
coefficient was changed to .045 within the internal geometry of the bridge to represent the

proposed riprap. Refer to Appendix E to view the HEC-RAS report. The water surface elevations

16



SR 60 Over Peace Creek Drainage Canal West of the CSX Railroad
Final Bridge Hydraulics Report
Financial Project Number: 436559-1-52-01

for the 25 year, 50 year, 100 year, and 500 year storm events from the HEC-RAS model for
Alternative 2 (preferred) are shown in Table 4.

Table 4: Summary of HEC-RAS Results for Existing and Proposed - Alternative 2 (Preferred)

Existing Water Surface Proposed Water Surface

Elevations Elevations Summary
Channel 100 500 100 500 25 100 500
Location 25Yr | 50Yr Yr Yr 25Yr | S0Yr Yr Yr Yr 50 Yr Yr Yr
1057 1223 1448 1808 1057 1223 1448 1808 | 1057 | 1223 | 1448 | 1808
cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

61397 112.14’ | 11253’ | 113.14° | 114.08" | 111.98 | 112.37° | 112.96° | 113.89° | -0.16° | -0.16 -0.18° -0.19°

61242 112.12° | 11251° | 113.11° | 114.03° | 111.96° | 11234 | 112.93° | 113.84° | -0.16° | -0.17 -0.18° -0.19°

61158

- - - - 111.96" | 11234’ | 11293’ | 113.84’
BR US

61158

- - - - 11193 | 112.30° | 112.89" | 113.80°
BR DS

61109

112,10 | 11249’ | 113.09° | 114.01° -
BR US

61109

112,09 | 11247 | 11307 | 113.99’ -
BR DS

61045 112.05° | 112.44° | 113.02° | 113.93" | 111.92" | 112.30" | 112.88" | 113.80" | -0.13’ -0.14’ -0.14’ -0.13’

61026 112.07° | 112.45 | 113.04° | 113.96" | 111.92" | 112.29" | 112.87° | 113.78" | -0.15’ -0.16” -0.17’ -0.18’
BR US

61026 . . , , , . . , . , , .
BR DS 111.19 111.57 112.16 113.07 111.19 111.56 112.15 113.07 0.00 -0.01 -0.01 0.00

60958 111.18° | 11156 | 11215 | 113.07° | 111.18 | 11156 | 112.15 | 113.07" 0.00° 0.00 0.00 0.00

60618 111.00° | 111.35° | 111.92° | 112.89’ | 111.00° | 111.35° | 111.92" | 112.89’ 0.00° 0.00 0.00 0.00

The upstream stages for the 25, 50, 100, and 500 year events in the proposed condition for
Alternative 2 are less than the existing condition. Hydraulic analysis for Alternatives 1 and 3 are
included in Appendix E and show lower or equal stages compared to the existing condition. A

no-rise certification is included in Appendix M.

17




SR 60 Over Peace Creek Drainage Canal West of the CSX Railroad
Final Bridge Hydraulics Report
Financial Project Number: 436559-1-52-01

8 Scour Analysis

8.1 Scour Analysis Variables and Assumptions
The scour computations were done within HEC-RAS which is based on the procedures outlined

in the Federal Highway Administration HEC-18 manual. Refer to Appendix F for scour

calculations for Alternative 2.

A Dsp grain size of 0.17 mm and 0.33 mm was provided by Tierra (Appendix C). An average Dso
grain size value of 0.25 mm was used for the scour computation. According to the Phase 2 Scour
Evaluation Report for Bridge No. 160045, the channel bed has lowered 1.3” since bridge
construction (Appendix I, 1-23). The long term scour value was estimated to be two feet as a
conservative measure. It is recommended that the bridge abutments and wildlife shelves be
protected with FDOT standard bank and shore rubble riprap to prevent any scour issues.

8.2  Scour Computation Results
The scour computations were done within HEC-RAS which is based on HEC-18 procedures. The

calculated scour depths were applied to the existing channel bottom of 103.2’. The scour values

and elevation is reported in the summary below:

Scour Estimations for the 100-Year Storm Event (Design Event) — Proposed Bridges:

Local Scour._ 4.2’
Contraction Scour 1.2
Long Term Scour 2.0°
Total Estimated Scour Depth____ 7.4
Scour Elevation 95.8
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Scour Estimations for the 500-Year Storm Event (Check Event) — Proposed Bridges:

Local Scour._ 4.3’
Contraction Scour____ 0.2’
Long Term Scour__ 2.0°
Total Estimated Scour Depth____ . 6.5’
Scour Elevation 96.7°

Scour Estimations for the 100-Year Storm Event (Design Event) — Existing Eastbound

Bridge:

Local Scour. 3.2
Contraction Scour____ 0.6’
Long Term Scour 2.0°
Total Estimated Scour Depth____ . 5.8
Scour Elevation 974

Scour Estimations for the 500-Year Storm Event (Check Event) — Existing Eastbound

Bridge:

Local SCoUr 3.3
Contraction Scour____ 1.0°
Long Term Scour__ 2.0°
Total Estimated Scour Depth.__ 6.3’
Scour Elevation 96.9’

9 Deck Drainage
Stormwater runoff from the roadway on the proposed bridge decks will drain to inlets at the

bridge approach and then be conveyed to the respective stormwater ponds. Stormwater runoff
from the sidewalk on the proposed bridge decks will drain directly into the PCDC through slots
in the parapet. Spread is contained within the 10’ outside shoulder. The frontage road bridge will

maintain scuppers and deck runoff will drain directly into the PCDC. Refer to Appendix G.
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10  Conclusions and Recommendations
The width for the recommended alternative (Alternative 2) east and westbound bridges measured

perpendicular to the proposed SR 60 alignment is 68’-2%" with an inch between them making
the total width of the crossing 136°-6”. The length of both bridges is 181°. The low chord
elevation of 124.04° will provide 11.7” of vertical clearance above the design storm (50 year) of
112.34’. The widened frontage road bridge will have a deck width of 35’-1” and the widened
deck will be supported by 18” square pre-stressed concrete piles. From this hydraulic analysis, it
is shown that the proposed condition will be hydraulically equivalent to the existing condition for
the 25, 50, 100, and 500 year storm events. The bridge abutments and wildlife shelves will be

protected with FDOT standard bank and shore rubble riprap to prevent any scour issues.

11  Materials and Documentation
Data used in the Bridge Hydraulic Report was based on the following sources:

e Polk County LIDAR Contour Data

FEMA FIRM Map, Community Panel No. 12105C0545H (Preliminary March 27, 2015)

e FEMA FIS, Polk County, FL, No. 12105CV001B (Effective September 28, 2012)

e Scour Evaluation Report, Phase 2, Bridge No. 160045, Prepared by URS, 5/29/2012

e Scour Evaluation Report, Phase 2, Bridge No. 160133, Prepared by Kimley-Horn and
Associates, INC., 5/31/1996

e Field Review, September 22", 2015 (KCA)

e Survey performed by CivilSurv

e Bridge Development Report, SR 60 Grade Separation over CSX Railroad, Polk Co., FL,
FPID: 436559-1-52-01, KCA, February 2016

e Peace Creek Watershed ICPR Model (Governing Board Approved), Prepared by Atkins
for SWFWMD, March 2013

e Peace Creek Floodway HEC-RAS Model, Prepared by SWFWMD, August 2014

e Grain Size Distribution Report, Tierra

e FDOT Drainage Handbook — Bridge Hydraulics, July 2012

e FDOT Drainage Manual, January 2016

e FDOT Plans Preparation Manual, Volume |, Chapter 2, January 2016
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/ /\ - Design Flood: Utilized to assure a desired level of hydraulic performance.
- = /74 Base Flood: Has a 1% chance of being exceeded in any given year (100 year frequency)
BEGIN EB BRIDGE 181! 8 END| EB BRIDGE BRIDGE NOS. 160357 & 160358 Overtopping Flood: Causes flow over the highway, over a watershed divide, or thru emergency relief structures.
vol 160357 B g NO. 160357 Greatest Flood: The most severe that can be predicted where overtopping is not practicable.
STh 438648045 PEACE CREEK DRAINAGE CANAL |7 STA| 4388+61.45 WATER SURFACE ELEVATIONS: N.H.W. (Non-Tidal) 109.0' M.HW. (Tidal)
’ ’ 3 CONTROL (Non-Tidal) M.LW. (Tidal)
w O OVERTOPPING or
= ~ Ml FLOOD DATA: MAX. EVENT OF RECORD DESIGN FLOOD BASE FLOOD X GREATEST FLOOD
u —_ _ S STAGE ELEV. NAVD (ft) UNKNOWN 112.3 112.9 113.8
< & 5 N | DISCHARGE (cfs) UNKNOWN 1223 1448 1808
140 @ 0 0 Q| / AVERAGE VELOCITY (f/s) UNKNOWN 1.4 1.5 1.7
- EXCEEDANCE PROB. (%) ~ _UNKNOWN 2.0 1.0 0.2
& | | FREQUENCY ( yr.) _UNKNOWN 50 YR 100 YR 500 YR
L W 1T SCOUR PREDICTIONS FOR PROPOSED STRUCTURE DESCRIBED ABOVE:
PGL @ @ ONT. 5R 60 AT. E HHHH TOTAL SCOUR ELEVATION
uh HHH PIER INFORMATION LONG TERM WORST CASE < 100 yr. WORST CASE < 500 yr.
i HREREAL NUMBERS SIZE AND TYPE SCOUR ELEV. FREQ. (yr.) 100 FREQ. (yr.) 500
/ Y BENT 2 24" SQUARE PRE-STRESSED CONC. PILES 101.2' 95.8' 96.7'
120 L
I R A A (N A A N O R O A O A U I A AN N AN S R AN S HYDRAULIC RECOMMENDATIONS
N | N 1. BEGIN BRIDGE STATIoN _4386+80.45 END BRIDGE STATION 4388+61.45 SKEW ANGLE 20°
= ) /DHW||EL 112.3 = 2. CLEARANCE PROVIDED: NAV: HORIZ. N/A VERT. N/A aBove EL. _N/A DRIFT: HORIZ73'=4"VERT. 11.7" ABOVE EL. 112.3'
EXIST. |[GROUND @ B CONS[T. SR 60 RT. wHwll EL 109.00 3. MINIMUM CLEARANCE: NAV: HORIZ. N/A VERT. N/A aBove EL. _N/A DRIFT: HORIZ. N/A vERT. 2.0' aBovE EL. 112.3
4. ABUTMENTS:
_ . _ BEGIN BRIDGE END BRIDGE
fOW MEMBER ELEV| = 124.0 _/ \%_ | —— RUBBLE GRADE: BANK AND SHORE BANK AND SHORE
L ) _- , SLOPE: 1:2 1:2
100 WILDLIFE SHELF ELRV. = 112.5 z = S | | 41O TYP. BURIED OR NON-BURIED HORIZ. TOE: BURIED BURIED
\ [ TOE HORIZ. DISTANCE: 10' (MIN.) 10" (MIN.)
\ LIMIT OF PROTECTION: 36' LT. & RT. (MIN.) 36' LT. & RT. (MIN.)
100 Y|R. SCOUR 5. DECK DRAINAGE: SPREAD IS CONTAINED IN SHOULDER. RUNOFF IS CAPTURED BY BW INLETS AT BRIDGE APPROACHES.
PRESENT WATER LEVEL SCALE:]”? ]O?bHORI%
A "= 10" VERT. .
EL 1047 (9/22/2015) REMARKS: ALL ELEVATIONS ARE BASED ON NAVD 88 DATUM
PROP. RIP RAP
43.84 43:‘35 43|86 43|87 43.88 43.89 43.90 43|91 43.92
DATE DESCRIPTION REWSIOngE SESCRIFTION Kisinger Campo & Associates Corp. STATE OF FLORIDA SHEET
201 N. Franklin Street, Suite 400 DEPARTMENT OF TRANSPORTATION
Tampa, Florida 33602 ROAD NO COUNTY FINANCIAL PROJECT ID BRIDGE HYDM ULIC i
Florida Certificate of Authorization No. 02317 .
Engineer of Record: Ali Tayebnejad, P.E. RE COMENDA TIONS B-1
P.E. No.: 42775 60 POLK 436559-1-52-01 -
SUSERS SDATES STIMES SFILES

F.A.C.

NOTICE: THE OFFICIAL RECORD OF THIS SHEET IS THE ELECTRONIC FILE DIGITALLY SIGNED AND SEALED UNDER RULE 61G15-23.004,



THIS SHEET HAS BEEN INCLUDED IN THE
PLANS FOR DOCUMENTATION. DO NOT USE

FOR CONSTRUCTION PURPOSES.

PROP. R/W

(&

EXIST. R/W

/
/KJ
/
/ //104/

WILDLIfE H/ELF
BEGIN BRIDGE / /\S / Vi %D Oggf
NO. 160133 PEACE €REEK DRAINAGE/CANAL //F s il 114215
STA. 112+53.11 \ / / // / / .
s JIESS /
// / PROP. R/W
\ / N A
. ——
AN 7 ik \
b 7/ v i \ —
A // J 7 T
———— —— — N / y wr
114 —__/ / ]
lxz’ [ S 4 ;9)
77‘_2222_2:::’1;‘)V E ey <L_¢_:L__¢__L i" a3
7 7«— P F
el SE— f— p——— 772‘/74‘ e ——————— i —— b ;
—— I e e =115
——— L L —JTp ————— &'\ TR [T
— — 1 JU _— — — —I1II _ o— ——— 11D - — 1 JO — — BT TN e S '
e ‘/ ‘ f E;;r EXISTING STRUCTURES PROPOSED STRUCT.
%T‘ - (REFERENCE) SR 60,WB SR 60 EB (3) (4) SAME AS (2)
= ey = —— — FOUNDATION CONC. PILES CONC. PILES-14" CONC. PILES-18"
— 116 S I e —— — £ — — — | OVERALL LENGTH 150 160 160
LA N S SPAN LENGTH 15-0" 20'-0" 20-0"
12— — e TN — AN 7, N7 A AN =N — — — — 1 7YPE CONSTRUCTION CONCRETE CONCRETE CONCRETE
— _— I e ——— (N —— 2 | AREA OF OPENING@D.F. 83355 ?F 83247 -;F 332; -?F
_/ BRIDGE WIDTH 1" 3" —
/ WETLAND LINE \ ELEV. LOW MEMBER 116.7' 116.2 116.2
EXIST. R/W

B CONST. SW FRONTAGE ROAD

LZ’%
114

WILDLIFE SHELF,

//

EXIST. R/W

A=
Ty

118

NOTE:

The hydraulic data is shown for informational purposes only to indicate the flood discharges and water surface
elevations which may be anticipated in any given year.
determined by a study of the watershed. Many judgements and assumptions are required to establish these factors.
The resultant hydraulic data is sensitive to changes, particularly antecedent conditions, urbanization, channelization
Users of this data are cautioned against the assumption of precision which cannot be obtained.

and land use.
TERMS:

Design Flood: Utilized to assure a desired level of hydraulic performance.
Base Flood: Has a 1% chance of being exceeded in any given year (100 year frequency)

HYDRAULIC DESIGN DATA

This data was generated using highly variable factors

BRIDGE NO. 160133 Overtopping Flood: Causes flow over the highway, over a watershed divide, or thru emergency relief structures.
Greatest Flood: The most severe that can be predicted where overtopping is not practicable.
WATER SURFACE ELEVATIONS: N.H.W. (Non-Tidal) 109.0' M.H.W. (Tidal)
160° CONTROL (Non-Tidal) M.LW. (Tidal)
O OVERTOPPING or
FLOOD DATA: MAX. EVENT OF RECORD DESIGN FLOOD BASE FLOOD ® GREATEST FLOOD
BEGIN |BRIDGE STAGE ELEV. NAVD (ft) UNKNOWN 112.3 112.9' 113.8'
NO. 160133 DISCHARGE (cfs) UNKNOWN 1223 1448 1808
140 i 1o e3 T\ END BRIDG AVERAGE VELOCITY (f/s) ~_UNKNOWN 1.6 L7 1.9
NO. 160133 EXCEEDANCE PROB. (%) UNKNOWN 2.0 1.0 0.2
ST;Z\ [EwEE Erus FREQUENCY ( yr.) UNKNOWN 50 YR 100 YR 500 YR
’ ' SCOUR PREDICTIONS FOR PROPOSED STRUCTURE DESCRIBED ABOVE:
TOTAL SCOUR ELEVATION
PEACE CREEK DRAINAGE CANAL PIER INFORMATION LONG TERM WORST CASE < 100 yr. WORST CASE < 500 yr.
NUMBERS SIZE AND TYPE SCOUR ELEV. FREQ. (yr.) 100 FREQ. (yr.) 500
BENT 3 to 7 18"_SQUARE PRE-STRESSED CONC. PILES 101.2 97.4' 96.9'
120 § & ¥ & § B 8 § &
A O O O O rrrrirqr1ri1rJreq-—-----—-d1__-__ -~ _[J_7 " T_1_["T_1_1]1 HYDRAULIC RECOMMENDATIONS
N g | 1 I I N
N " I 4 N 1. BEGIN BRIDGE STATIoN __112+53.11 END BRIDGE STATION 114+53.11 SKEW ANGLE 0
= ) " _ HW EL ” = 2. CLEARANCE PROVIDED: NAV: HORIZ. N/A VERT. N/A aBove EL. _N/A DRIFT: HORIZ18'-6"VERT. _3.9' ABOVE EL. _112.3'
EXIST. |GROUND LINE @ |7 vl e 1 3. MINIMUM CLEARANCE: NAV: HORIZ. N/A veRT. N/A agove er. _N/A DRIFT: HORIZ. N/A vErr. 2.0' agove EL. 112.3
B CONS[T. SW FRONTAGE RDAD . s — 4. ABUTMENTS:
>~ — BEGIN BRIDGE END BRIDGE
LQW MEMBER ELEV. £ 116.2] / - %: RUBBLE GRADE: BANK AND SHORE BANK AND SHORE
T R SLOPE: 1.2 1.2
100 2 WIDE WIRDITFE SHEIF FIFY. = 110.5' Wy I - BURIED OR NON-BURIED HORIZ. TOE: BURIED BURIED
U u_ gy TOE HORIZ. DISTANCE: 10' (MIN.) 10' (MIN.)
PROP. RIP RAR —’I |‘MYP' LIMIT OF PROTECTION: 34" LT. & RT. (MIN.) 34' LT. & RT. (MIN.)
) 100 YR. SCOUR 5. DECK DRAINAGE: _ SPREAD IS CONTAINED IN SHOULDER. RUNOFF IS DRAINED THROUGH SCUPPERS ON THE BRIDGE DECK.
SCALE.']”:I ]O(])‘OHORI%.
1= " VEERT. R
PRESENT WATER LEVEL REMARKS: ALL ELEVATIONS ARE BASED ON NAVD 88 DATUM
EL. 104.7' (9/22/2015)
IIIO ].]] ”.2 ]{3 ].]4 I?S ].]6 1|]7 1|]8
DATE DESCRIPTION REWSIOngE SESCRIFTION Kisinger Campo & Associates Corp. STATE OF FLORIDA SHEET
201 N. Franklin Street, Suite 400 DEPARTMENT OF TRANSPORTATION
Tampa, Florida 33602 ROAD NO COUNTY FINANCIAL PROJECT ID BRIDGE HYDM ULIC i
Florida Certificate of Authorization No. 02317 .
Engineer of Record: Ali Tayebnejad, P.E. RE COMENDA TIONS B-2
P.E. No.: 42775 60 POLK 436559-1-52-01 -
SUSERS $DATES STIMES SFILES

F.A.C.

NOTICE: THE OFFICIAL RECORD OF THIS SHEET IS THE ELECTRONIC FILE DIGITALLY SIGNED AND SEALED UNDER RULE 61G15-23.004,
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Grain Size Distribution Report
SR 60 Grade Separation over CSX Railroad

Polk County, Florida
FPN: 436559-1-52-01

Tierra Project No.: 6511-15-022

Station Depth (ft)
Sediment Sample - North Side of Peace Creek 0.5-1.0
Grain Size Distribution Curve
90 .
— 80
S
= 70
20
v
= 60
>
< 50
3 ®
£ 40
= <o
é 30
3]
& 20
10
0
10.000 1.000 0.100 0.010
Grain Size in Millimeters
Classification
Material Description
USCS AASHTO
Gray Silty Sand SM A-2-4
Percent Finer by _
i i Coefficients
Sieve Number | Diameter (mm) Weight (%)
3/4" 19.000 100
3/8" 9.500 100 D, N/A D;, N/A
4 4.750 100 Ds, |0.165 Dgy 0.200
10 2.000 100 Dgs 0.353 Dgy 0.402
40 0.425 92 Dgs 0.750 Ds 0.310
60 0.250 72
100 0.150 45 Cy, N/A Cc N/A
200 0.075 35
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Grain Size Distribution Report
SR 60 Grade Separation over CSX Railroad

Polk County, Florida
FPN: 436559-1-52-01

Tierra Project No.: 6511-15-022

Station Depth (ft)
Sediment Sample - South Side of Peace Creek 0.5-1.0
Grain Size Distribution Curve
100 & * ‘ ‘ ‘
90
g 80 .
2 70
2
(2]
= 60
>
< 50
Bt
=
iz 40
£
o 30
£
3]
A 20 4
10
0 A mm
10.000 1.000 0.100 0.010
Grain Size in Millimeters
Classification
Material Description
USCS AASHTO
Brown to Dark Brown Sand SP A-3
P tFi b . .
Sieve Number | Diameter (mm) eI‘CEfl ner by Coefficients
Weight (%)
3/4" 19.000 100
3/8" 9.500 100 Dy 0.190 D3, 0.276
4 4.750 100 D5, [0.331 D¢o 0.363
10 2.000 100 Dg; 0.719 Dy 1.011
40 0.425 77 Dgs 1.422 Dg 0.511
60 0.250 19
100 0.150 2 Cy 1.909 C. 1.101
200 0.075 1
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APPENDIX D
Hydrology Calculations



Table D-1: Maximum Stages*

Node 25y5d 50y5d | 100y5d [ 500y5d ||
NC0380 111.05 | 11138 | 11194 | 112.90 |
NC0385 110.81 | 111.25 | 111.84 [ 112.83 |

*Values are from the Peace Creek Watershed ICPR Model (refer to Appendix D, page D-2)

Table D-2: Maximum Flowrates*

Link

25y5d

50y5d

100y5d

500y5d

Notes

RCO370A

1057.3

1222.87

1448.22

1808.14

From Node C0360 to Node C0370

*Values are from the Peace Creek Watershed ICPR Model (refer to Appendix D, page D-3)

Table D-3: Design Parameters

Storm 25y5d 50y5d | 100y5d | 500y5d ||
Flowrate (CFS) 1057 1223 1448 1808 ||
Tailwater (FT)* | 111.00 | 111.35 | 111.92 | 112.89 |

*Tailwater values interopolated using Table D-1: Maximum Stage values and distances below

Distance between nodes NC0380 and NC0385 = 1920"
Distance between XS 60618 and node NC0385 = 1532’

Table D-4: FEMA FIS Parameters*

Storm

10 Year

50 Year

100 Year

500 Year ||

Flowrate (CFS)

903

1356

1591

2136 ||

*Refer to Appendix |, page I-35.

D-1
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APPENDIX E

Hydraulic Calculations



Cross-Section Location

Calculations
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KISINGER CAMPO & ASSOCIATES

Job: SR 60 over CSX Railroad Computed By: BAF Date:
Bridge #: 160045 Checked By: TKS Date:

Water Body: Peace Creek Canal

HEC-RAS Cross-Section Location Calculations

Floodplain width directly upstream of bridge, B = 700 ft
Width of bridge opening, b = 120 ft

Bridge skew angle, ©° = 0 deg

Effective width of bridge opening, Wy, = cos©*b = 120 ft
Average length of obstruction, L., = (B - b)/2 = 290 ft
b/B= 0.17

USGS Manning's Determinaion
Manning's in channel

2/4/2016
5/13/2016

n=(n,+n,+n,+n;+ndm (3)

where

n, =a base value of » for a straight, uniform, smooth
channel in natural materials, ,

n,; =a correction factor for the effect of surface irregu-
larities,

n,=a value for variations in shape and size of the
channel cross section,

ny=a value for obstructions,

n, =a value for vegetation and flow conditions, and

m =a correction factor for meandering of the channel.

n,= 0.012 Refer to Table 1 tab
n;= 0.005 Refer to Table 2 tab
n, = 0.005 Refer to Table 2 tab
n;= 0.001 Refer to Table 2 tab
n,= 0.012 Refer to Table 2 tab
m=1 Refer to Table 2 tab
n.= 0.035
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KISINGER CAMPO & ASSOCIATES

Job: SR 60 over CSX Railroad Computed By: BAF Date:
Bridge #: 160045 Checked By: TKS Date:

Water Body: Peace Creek Canal

Manning's for flood plain

2/4/2016
5/13/2016

n=(n,+n,+n,+n;+n,)m (6)

where

n, =a base value of n for the flood plain’s natural bare
soil surface,

n, =a correction factor for the effect of surface irregu-
larities on the flood plain,

n,=a value for variations in shape and size of the
flood-plain cross section, assumed to equal 0.0,

ny=a value for obstructions on the flood plain,

n,=a value for vegetation on the flood plain, and

m=a correction factor for sinuosity of the flood plain,

equal to 1.0.
n,= 0.012 Refer to Table 1 tab
n,= 0.018 Refer to Table 3 tab
n,=0 Refer to Table 3 tab
n;= 0.01 Refer to Table 3 tab
ng,= 0.06 Refer to Table 3 tab
m=1 Refer to Table 3 tab
Nop = 0.100
Nop/Ne = 2.9

Channel Slope Calculation
Upstream channel elevation, US EL = 104.3

Downstream channel elevation, DS EL = 103.4
Distance between elevations, L = 800 ft
Slope = (US EL - DS EL)/L * (5280ft/mi) = 6 ft/mi

Expansion Reach Determination
Expansion Reach, ER = 1.3 Refer to Table 6-1 tab

Cross-section Location Determination
Cross-section 1 location

Le = ER * Ly, = 377 ft Refer to Figure 6-11 tab

Cross-section 4 location

L. = Lops = 290 ft Refer to Figure 6-11 tab

C
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Table 1. Base values of Manning’s n
[Modified from Aldndge and Garrett, 1973, table 1, —, no data]

Base n value

Median size of
Bed Straight

. bed material ; Smooth
matevil (in millimeters) I...II"IIfUrITIT channel?
channel
Sand channels
[sand® ... . 0.2 0.012 ]
3 017 —
4 .020 _—
5 022 —
6 .023 —_
8 025 —
1.0 026 —
Stable channels and flood plains
Concrete ..oovvvvenmenns e 0.0120.018 0.011
Rigek BUL = iiasseios — — 025
Birmisoil o iasiiaisss — 0.025-0.032 020
Coarse sand ............ 1-2 0.026-0.035 —_—
Fine gravel . .. ...._.... .. - — 024
Gravel . ..... . ciinann.. 204 0.028 0.035
Coarse gravel........... — — 026
Cobble. ....... 0000700 64-256 0.030-0.050 —
Boblder ... .oissseninsa =256 0.040-0.070 —

' Benson and Dalrymple (1967).
? For indicated material; Chow (1959).
# Only for upper regime flow where grain roughness is predominant.
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Table 2. Adjustment values for factors that affect the roughness of a channel
[Modified from Aldridge and Garrett, 1973, table 2]

Channel conditions

n value
adjustment’

Example

Degree of
irregularity
(ny)

Smooth
Minor

0.000
0.001-0.005

Compares to the smoothest channel attainable in a given bed material.
Compares to carefully dredged channels in good condition but having slightly
eroded or scoured side slopes.

Moderate

Severe

0.006-0.010

0.011-0.020

Compares to dredged channels having moderate to considerable bed roughness
and moderately sloughed or eroded side slopes.

Badly sloughed or scalloped banks of natural streams; badly eroded or sloughed
sides of canals or drainage channels; unshaped, jagged, and irregular surfaces
of channels in rock.

Variation
in channel
cross section
(ny)

Gradual
Alternating
occasionally

0.000
0.001-0.005

Size and shape of channel cross sections change gradually.

Large and small cross sections alternate occasionally, or the main flow
occasionally shifts from side to side owing to changes in cross-sectional
shape.

Alternating
frequently

0.010-0.015

Large and small cross sections alternate frequently, or the main flow frequently
shifts from side to side owing to changes in cross-sectional shape.

Effect of
obstruction
(n3)

Negligible

0.000-0.004

A few scattered obstructions, which include debris deposits, stumps, exposed
roots, logs, piers, or isolated boulders, that occupy less than 5 percent of the
cross-sectional area.

nor

Appreciable

Severe

0.005-0.015

0.020-0.030

0.040-0.050

Obstructions occupy less than 15 percent of the cross-sectional area, and the
spacing between obstructions is such that the sphere of influence around one
obstruction does not extend to the sphere of influence around another
obstruction. Smaller adjustments are used for curved smooth-surfaced objects
than are used for sharp-edged angular objects.

Obstructions occupy from 15 to 50 percent of the cross-sectional area, or the
space between obstructions is small enough to cause the effects of several
obstructions to be additive, thereby blocking an equivalent part of a cross
section.

Obstructions occupy more than 50 percent of the cross-sectional area, or the
space between obstructions is small enough to cause turbulence across most
of the cross section.

Amount of
vegetation
(ny)

Small

0.002-0.010

Dense growths of flexible turf grass, such as Bermuda, or weeds growing where
the average depth of flow is at least two times the height of the vegetation;
supple tree seedlings such as willow, cottonwood, arrowweed, or saltcedar
growing where the average depth of flow is at least three times the height of
the vegetation.

Medium

0.010-0.025

Turf grass growing where the average depth of flow is from one to two times the
height of the vegetation; moderately dense stemmy grass, weeds, or tree
seedlings growing where the average depth of flow is from two to three times
the height of the vegetation; brushy, moderately dense vegetation, similar to
1- to 2-year-old willow trees in the dormant season, growing along the banks,
and no significant vegetation is evident along the channel bottoms where the

i ius g 2 fi

Large

Very large

0.025-0.050

0.050-0.100

Turf grass growing where the average depth of flow is about equal to the height
of the vegetation; 8- to 10-year-old willow or cottonwood trees intergrown
with some weeds and brush (none of the vegetation in foliage) where the
hydraulic radius exceeds 2 ft; bushy willows about 1 year old intergrown with
some weeds along side slopes (all vegetation in full foliage), and no
significant vegetation exists along channel bottoms where the hydraulic
radius is greater than 2 ft.

Turf grass growing where the average depth of flow is less than half the height
of the vegetation; bushy willow trees about 1 year old intergrown with weeds
along side slopes (all vegetation in full foliage), or dense cattails growing
along channel bottom; trees intergrown with weeds and brush (all vegetation
in full foliage).

Degree of
meandering®
(m)

Minor

1.00

Ratio of the channel length 1o valley length is 1.0 to 1.2.

Appreciable
Severe

1.15
1.30

Ratio of the channel length to valley length is 1.2 to 1.5.
Ratio of the channel length to valley length is greater than 1.5.

! Adjustments for degree of irregularity, variations in cross section, effect of obstructions, and vegetation are added to the base n value (table 1)
before multiplying by the adjustment for meander.
2 Adjustment values apply to flow confined in the channel and do not apply where downvalley flow crosses meanders.
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Table 3. Adjustment values for factors that affect roughness of flood plains
[Modified from Aldridge and Garrett, 1973, table 2]

Flood-plain conditions

n value
adjustment

Example

Degree of
irregularity (rn,)

Smooth

Minor

Moderate

0.000

0.001-0.005

0.006-0.010

Compares to the smoothest, flattest flood plain attainable in a given bed
material.

Is a flood plain slightly irregular in shape. A few rises and dips or sloughs
may be visible on the flood plain,

Has more rises and dips. Sloughs and hummocks may occur.

Severe

0.011-0.020

Flood plain very irregular in shape. Many rises and dips or sloughs are visible.
Irregular ground surfaces in pastureland and furrows perpendicular to the
flow are also included.

Variation of
flood-plain
cross section

(ﬂz)

0.0

Not applicable.

Effect of
obstructions

(n3)

Negligible

0.000-0.004

Few scattered obstructions, which include debris deposits, stumps, exposed
roots, logs, or isolated boulders, occupy less than 5 percent of the cross-

[ Minor

0.005-0.0]9

sectional area.
@] i -

Appreciable

0.020-0.030

Obstructions occupy from 15 to 50 percent of the cross-sectional area.

Amount of
vegetation (n,)

Small

Medium

Large

0.001-0.010

0.011-0.025

0.025-0.050

Dense growth of flexible turf grass, such as Bermuda, or weeds growing where
the average depth of flow is at least two times the height of the vegetation,
or supple tree seedlings such as willow, cottonwood, arrowweed, or saltcedar
growing where the average depth of flow is at least three times the height of
the vegetation.

Turf grass growing where the average depth of flow is from one to two times the
height of the vegetation, or moderately dense stemmy grass, weeds, or tree
seedlings growing where the average depth of flow is from two to three times
the height of the vegetation; brushy, moderately dense vegetation, similar to
1- to 2-year-old willow trees in the dormant season.

Turf grass growing where the average depth of flow is about equal to the height
of the vegetation, or §- to 10-year-old willow or cottonwood trees intergrown
with some weeds and brush (none of the vegetation in foliage) where the
hydraulic radius exceeds 2 ft, or mature row crops such as small vegetables,
or mature field crops where depth of flow is at least twice the height of the
vegelalion

Very large

0.050-0.100

Turf grass growing where the average depth of flow is less than half the height
of the vegetation, or moderate 1o dense brush, or heavy stand of timber with
few down trees and little undergrowth where depth of flow is below branches,
or mature field crops where depth of flow is less than the height of the

Extreme

0.100-0.200

vegetation
Dense bushy willow, mesquite, and saltcedar (all vegetation in full foliage), or
heavy stand of timber, few down trees, depth of flow reaching branches.

Degree of
meander (m)

1.0

Not applicable.
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Chapter 6 Entering and Editing Geometric Data

Table 6-1 Ranges of Expansion Ratios

nob / nc=1

nob / nc =2

neb /f nc=4

b/B = 0.10 T 1.4 - 3.6 1.3 - 3.0 1,200 2.1
5 ft/mile 10— 4.5 0.8 -2.0 0.8 - 2.0

A Fellis 10k 2.3 0.8~ 2.0 0.8 - 2.0

b/B = 0.25 S = 1 ft/mile 1.6 - 3.0 1.4 - 2.5 1.2~ 2.0
5 ft/mile 1.5 -2.5 1.3-2.0 1.3-2,0

10 ft/mile 1.5 - 2.0 1.3 - 2.0 1.3= 2.0

b/B = 0.50 S =1 ft/mile 1.4 - 2.6 1.3-1.9 1.2 - 1.4
5 ft/mile 1.3-2.1 1.2~ 1.6 1.0 - 1.4

10 ft/mile 1.3-2.0 1.2 - 1.5 1.0 - 1.4
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Chapter 6 Entering and Editing Geometric Data
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EXISTING CONDITION

SR 60 over PCDC.rep

HEC-RAS Version 4.1.0 Jan 2010
U.S. Army Corps of Engineers
Hydrologic Engineering Center
609 Second Street
Davis, California

X X XXXXXX XXXX XXXX XX XXXX
X X X X X X X X X X

X X X X X X X X X

XXXXXXX  XXXX X XXX XXXX XXXXXX XXXX
X X X X X X X X X
X X X X X X X X X X
X X XXXXXX XXXX X X X X XXXXX

PROJECT DATA

Project Title: SR 60 over PCDC

Project File : SR 60 over PCDC.prj

Run Date and Time: 5/6/2016 3:02:45 PM

Project in English units

Project Description:

CRS Info=<SpatialReference> <CoordinateSystem Code="3517"
Unit="US_survey_Foot" /> <Registration OffsetX="0" OffsetY="0" OffsetZ="0"
ScaleX="1" ScaleY="1" ScaleZ="1" /></SpatialReference>

PLAN DATA

Plan Title: Existing
Plan File : M:\43655915201_PM_SR60_CSX (FD)\5_DRAINAGE\HEC-RAS\SR 60 over PCDC.p03

Geometry Title: Existing
Geometry File : M:\43655915201_PM_SR60_CSX (FD)\5_DRAINAGE\HEC-RAS\SR 60 over
PCDC.g04

Flow Title : Flow Data
Flow File : M:\43655915201_PM_SR60_CSX (FD)\5_DRAINAGE\HEC-RAS\SR 60 over
PCDC. f01

Plan Summary Information:

Number of: Cross Sections = 5 Multiple Openings = 0
Culverts = 0 Inline Structures = 0
Bridges = 2 Lateral Structures = 0
Computational Information
Water surface calculation tolerance = 0.01
Critical depth calculation tolerance = 0.01
Maximum number of -iterations = 20
Maximum difference tolerance = 0.3
Flow tolerance factor = 0.001

Computation Options
Critical depth computed only where necessary
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EXISTING CONDITION

SR 60 over PCDC.rep
Conveyance Calculation Method: At breaks in n values only

Friction Slope Method: Average Conveyance
Computational Flow Regime: Subcritical Flow
FLOW DATA

Flow Title: Flow Data
Flow File : M:\43655915201_PM_SR60_CSX (FD)\5_DRAINAGE\HEC-RAS\SR 60 over PCDC.f01

Flow Data (cfs)

River Reach RS 25 Year 50 Year 100 Year 500 Year
PeaceCreekCanal Main3 61397 1057 1223 1448 1808

Boundary Conditions

River Reach Profile Upstream Downstream
PeaceCreekCanal Main3 25 Year Known WS = 111
PeaceCreekCanal Main3 50 Year Known WS = 111.35
PeaceCreekCanal Main3 100 Year Known WS = 111.92
PeaceCreekCanal Main3 500 Year Known WS = 112.89

GEOMETRY DATA

Geometry Title: Existing
Geometry File : M:\43655915201_PM_SR60_CSX (FD)\5_DRAINAGE\HEC-RAS\SR 60 over PCDC.g04

CROSS SECTION

RIVER: PeaceCreekCanal

REACH: Main3 RS: 61397
INPUT
Description:
Station Elevation Data num= 66
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 115 33.22 115 52.93 114.33 78.28 114.27 102.48 114.89
119.95 114.94 191.95 113.92 215.3 114.04 290.03 114 334.6 113.44

347.36 113.67 383.17 112.9 403.15 112.83 419.46 111.95 434.81 112.03
457.95 111.44 479.62 112.11 503.08 111.54 521.01 111.5 531.9 110.86
603.74 111.76 615.49 112.38 639.19 112.78 657.26 111.99 678.74 108.87
700.91 106.92 708.93 105.56 731.55 104.34 763.75 104.31 776.31 105.25
785.25 106.76 821.24 106.55 829.63 106.8 839.8 108.57 877.59 109.31
926.02 109.11 972.4 109.86 1017.79 110.27 1054.63 110.48 1088.12 110.38
1163.67 110.59 1188.42 110.73 1264.32 110.75 1284.24 111.87 1335.61 111.07
1362.69 111.17 1396 110.9 1416.92 111.05 1436.67 111.47 1436.74 111.47
1445.37 111.53 1475 111.86 1497.5 111.94 1563.93 112.63 1569.18 112.57
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1572.88 112.55 1588.13
1684.42 113 1686.87
1750 114.1

Manning's n Values
Sta n Val Sta
0 .1 708.93

Bank Sta: Left
708.93

Right
776.31

CROSS SECTION

RIVER: PeaceCreekCanal
REACH: Main3

INPUT
Description:
Station Elevation
Sta Elev
0 114.14
98.8 114.21
463.95 113.84
675.26 113.13
897.12 106.66
990.06 105.13
1049.2 112.3
1303. 112.73
1532, 112.22
1813. 112.22
2111. 112.38
2161. 111.43
2484, 114.1

Data
Sta
17.14
182.65
478.14
687.97
923.74
997.78
1077.69
1332.42
1609.1
1867.26
2137.72
2199.22

Manning's n Values
Sta n Val Sta
0 .1 923.74

Bank Sta: Left Right
923.74 1007.71

Ineffective Flow num=
StaL StaR Elev

0 837.07 117.6
1085.83 2484.83 117.6

BRIDGE

RIVER: PeaceCreekCanal
REACH: Main3

INPUT

Description:

Distance from Upstream XS

Deck/Roadway Width

Weir Coefficient

Upstream
num= 10
Sta Hi Cord Lo Cord

-33.12 119.38

EXISTING CONDITION

SR 60 over PCDC.rep

112.79 1604.36 112.59 1648.04 112.68 1680.92 113.01
113.2

113 1689.22 113.01
num= 3
n Val Sta n Val
.035 776.31 .1

Lengths: Left Channel Right
174.52 154.66 112.86

RS: 61242

num= 61

Elev
114.
114.
113.
113.
104.
104.
112.
112.
112.
112.
111.
112.

Elev
114.08
114.33
113.32
113.19
103.44

105.3
112.25
112.21

111.8
111.95
111.69
112.36

Sta
39.42
388.83
585.36
837.07
936.7
1015.
1142.
1472.
1711.
2004.
2146.
2303.

25.
296.
558.
776.
928.

1007.
1111.
1415.
1637.
1919.
2137.
2213.

num= 3
n Val Sta n Val
.035 1007.71 .1

Lengths: Left Channel
166.15 197.18
2
Permanent
F
F

Right
223.3

RS: 61109

127
34.1
2.6

Deck/Roadway Coordinates

Sta Hi Cord Lo Cord

-6.17 119.38 425.93

Page 3

1696 113.06 1699.55

Coeff Contr.

Elev

114.
114.
113.
113.
103.
106.
112.
112.
111.
112.

110

02
58

.1

Sta
79.9
450.19
604.87
876.36
945.08
1044.06
1215.86
1502.9
1774.91
2012.37
2154

113.3 2408.7

Coeff Contr.

05

.3

Sta Hi Cord Lo Cord
118.

Expan.

.3

Elev

114.
114.
112.
108.
104.
112.
112.
112.
111.
111.

110

75

113.8

Expan.

.5



EXISTING CONDITION

SR 60 over PCDC.rep

533.21 117.7 879.7 117.59 102 879.7
1029.7 117.58 116.7 1029.7 117.58 102 1327.45
2500 117.7
Upstream Bridge Cross Section Data
Station Elevation Data num= 61
Sta Elev Sta Elev Sta Elev Sta

0 114.14 17.14 114.28 25.96 114.08 39.42
98.8 114.21 182.65 114.09 296.36 114.33 388.83
463.95 113.84 478.14 113.86 558.86 113.32 585.36
675.26 113.13 687.97 113.31 776.97 113.19 837.07
897.12 106.66 923.74 104.57 928.11 103.44 936.7
990.06 105.13 997.78 104.95 1007.71 105.3 1015.93
1049.2 112.3 1077.69 112.18 1111.31 112.25 1142.55
1303.97 112.73 1332.42 112.63 1415.43 112.21 1472.49
1532.03 112.22 1609.1 112.03 1637.09 111.8 1711.93
1813.59 112.22 1867.26 112.11 1919.19 111.95 2004.59
2111.51 112.38 2137.72 111.69 2137.77 111.69 2146.04
2161.14 111.43 2199.22 112.18 2213.87 112.36 2303.03
2484.83 113.8

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .1 837.07 .035 1044.06 .1
Bank Sta: Left Right Coeff Contr. Expan.
923.74 1007.71 .3 .5
Ineffective Flow num= 2
StaL StaR Elev Permanent
0 837.07 117.6 F
1085.83 2484.83 117.6 F
Downstream Deck/Roadway Coordinates
num= 11
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta
0 119.2 89.18 119.21 114.99
283.06 118.61 582.8 117.68 983.3
983.3 117.58 116.7 1133.3 117.59 116.7 1133.3
1201.64 117.62 2500 117.7
Downstream Bridge Cross Section Data
Station Elevation Data num= 49
Sta Elev Sta Elev Sta Elev Sta

0 119.21 26.89 118.7 32.6 119.09 110.55
193.01 118.88 281.74 118.31 355.99 118.13 412.82
570.72 116.94 583.11 117.52 705.71 117.55 730.71
825.95 117.29 910.22 117.57 974.93 117.47 1001.16

1034.85 105.07 1036.71 104.2 1063.62 104.78 1084.55
1095.74 106.78 1128.52 108.47 1132.2 109.27 1143.99
1204.33 117.66 1237.16 117.28 1361.41 116.88 1403.2
1455.83 117.09 1532.76 116.81 1553.28 117 1587.19
1659.81 116.47 1781.72 116.36 1808.86 116.81 1823.56
1911.33 115.88 1954.57 116.28 2025.01 116.42 2074.5

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .1 974.93 .035 1154.43 .1
Bank Sta: Left Right Coeff Contr. Expan.
1034.85 1088.94 .3 .5
Ineffective Flow num= 2
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117.59
117.66

Elev
114.06
114.23
113.37
113.91
103.19
106.22
112.61
112.34
111.52
112.02
110.58

113.3

Hi Cord
119.12
117.58
117.59

Elev
119.13
117.54
116.99

107.2
104.04
115.11
117.16
116.56
116.28

116.2

116.7

Sta
79.9
450.19
604.87
876.36
945.08
1044.06
1215.86
1502.9
1774.91
2012.37
2154
2408.7

Lo Cord

102
102

154.84
505.85
805.23
1022.38
1088.94
1154.43
1413.99
1603.44
1858.25

Elev
114.28
114.03
112.84
108.08
104.49
112.52
112.94
112.35
111.56
111.99
110.75

113.8

Elev
118.48
117.3
117.07
106.7
104.95
117.48
116.76
116.97
116.54



EXISTING CONDITION

SR 60 over PCDC.rep

Sta L Sta R Elev Permanent
0 974.93 117.6 F
1154.43 2074.5 117.6 F

Upstream Embankment side slope
Downstream Embankment side slope

Maximum allowable submergence for weir flow
Elevation at which weir flow begins
Energy head used 1in spillway design

Spillway height used 1in design
Weir crest shape

Number of Abutments = 2
Abutment Data
Upstream num= 3
Sta Elev Sta Elev
879.7 115.7 880.7 115.7
Downstream num= 3
Sta Elev Sta Elev
983.3 115.7 984.3 115.7
Abutment Data
Upstream num= 3
Sta Elev Sta Elev
1002.7 102.7 1028.7 115.7
Downstream num= 3
Sta Elev Sta Elev
1106.3 102.7 1132.3 115.7
Number of Piers = 9
Pier Data
Pier Station Upstream=  894.
Upstream num= 4
Width Elev Width Elev
1 102 1 114.9
Downstream num= 4
Width Elev Width Elev
1 102 1 114.9
Pier Data
Pier Station Upstream=  909.
Upstream num= 6
Width Elev Width Elev
1.5 102 1.5 113.4
1.8 116.7
Downstream num= 6
Width Elev Width Elev
1.5 102 1.5 113.4
1.8 116.7
Pier Data
Pier Station Upstream=  924.
Upstream num= 6
Width Elev Width Elev
1.5 102 1.5 113.4
1.8 116.7
Downstream num= 6
Width Elev Width Elev
1.5 102 1.5 113.4

7

3 horiz
3 horiz
.98

Broad Crested

Sta Elev
906.7 102.7
Sta Elev
1010.3 102.7
Sta Elev
1029.7 115.7
Sta Elev
1133.3 115.7
Downstream= 998.3
Width Elev Width
1.8 114.9 1.8
Width Elev Width
1.8 114.9 1.8
Downstream= 1013.3
Width Elev Width
1 113.4 1
Width Elev Width
1 113.4 1
Downstream= 1028.3
Width Elev Width
1 113.4 1
Width Elev Width
1 113.4 1
Page 5
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. to 1.0 vertical
. to 1.0 vertical

Elev
116.7
Elev
116.7
Elev Width Elev
114.9 1.8 114.9
Elev Width Elev
114.9 1.8 114.9
Elev Width Elev
114.9 1.8 114.9
Elev Width Elev
114.9 1.8 114.9



1.8 116.7
Pier Data
Pier Station Upstream=  939.7
Upstream num= 6
Width Elev Width Elev
1.5 102 1.5 113.4
1.8 116.7
Downstream num= 6
Width Elev Width Elev
1.5 102 1.5 113.4
1.8 116.7
Pier Data
Pier Station Upstream=  954.
Upstream num= 6
Width Elev Width Elev
1.5 102 1.5 113.4
1.8 116.7
Downstream num= 6
Width Elev Width Elev
1.5 102 1.5 113.4
1.8 116.7
Pier Data
Pier Station Upstream=  969.
Upstream num= 6
Width Elev Width Elev
1.5 102 1.5 113.4
1.8 116.7
Downstream num= 6
Width Elev Width Elev
1.5 102 1.5 113.4
1.8 116.7
Pier Data
Pier Station Upstream=  984.
Upstream num= 6
Width Elev Width Elev
1.5 102 1.5 113.4
1.8 116.7
Downstream num= 6
Width Elev Width Elev
1.5 102 1.5 113.4
1.8 116.7
Pier Data
Pier Station Upstream=  999.
Upstream num= 6
Width Elev Width Elev
1.5 102 1.5 113.4
1.8 116.7
Downstream num= 6
Width Elev Width Elev
1.5 102 1.5 113.4
1.8 116.7
Pier Data
Pier Station Upstream= 1014.
Upstream num= 4
Width Elev Width Elev

EXISTING CONDITION

SR 60 over PCDC.rep

Downstream= 1043.3
Width Elev Width
1 113.4 1
Width Elev Width
1 113.4 1
Downstream= 1058.3
Width Elev Width
1 113.4 1
Width Elev Width
1 113.4 1
Downstream= 1073.3
Width Elev Width
1 113.4 1
Width Elev Width
1 113.4 1
Downstream= 1088.3
Width Elev Width
1 113.4 1
Width Elev Width
1 113.4 1
Downstream= 1103.3
Width Elev Width
1 113.4 1
Width Elev Width
1 113.4 1
Downstream= 1118.3
Width Elev Width
Page 6

Elev
114.9

Elev
114.9

Elev
114.9

Elev
114.9

Elev
114.9

Elev
114.9

Elev
114.9

Elev
114.9

Elev
114.9

Elev
114.9

Elev

Width
1.8

Width

Width
1.8

Width
1.8

Width

Width
1.8

Width
1.8

Width
1.8

Width
1.8

Width
1.8

Elev
114.9

Elev
114.9

Elev
114.9

Elev
114.9

Elev
114.9

Elev
114.9

Elev
114.9

Elev
114.9

Elev
114.9

Elev
114.9



1 102 1
Downstream num=
Width Elev Width
1 102 1

EXISTING CONDITION

SR 60 over PCDC.rep

114.9 1.8 114.9 1.8

4
Elev Width Elev Width

114.9 1.8 114.9 1.8

Number of Bridge Coefficient Sets = 1

Low Flow Methods and Data

Energy
Momentum
Yarnell

cd
Kval

2
1.25

Selected Low Flow Methods = Highest Energy Answer

High Flow Method

Energy Only

Additional Bridge Parameters
Add Friction component to Momentum
Do not add Weight component to Momentum
Class B flow critical depth computations use critical depth
inside the bridge at the upstream end
Criteria to check for pressure flow = Upstream energy grade Tine

CROSS SECTION

RIVER: PeaceCreekCanal

REACH: Main3

INPUT
Description:

Station Elevation Data

Sta Elev

0 119.21
193.01 118.88
570.72 116.94
825.95 117.29
1022.38 106.7
1088.94 104.95
1154.43 117.48
1413.99 116.76
1603.44 116.97
1858.25 116.54

Sta
26.89
281.74
583.11
910.22
1034.85
1095.74
1204.33
1455.83
1659.81
1911.33

Manning's n Values

Sta n Val
0 .1

Bank Sta: Left

Sta
1034.85

Right

1034.85 1088.94

Ineffective Flow
Sta L Sta R

0 974.93
1154.43 2074.5

BRIDGE

num=
Elev
117.6
117.6

RIVER: PeaceCreekCanal

REACH: Main3

RS: 61045

Elev Sta Elev Sta
118.7 32.6 119.09 110.55
118.31 355.99 118.13 412.82
117.52 705.71 117.55 730.71
117.57 974.93 117.47 984.48
105.07 1036.71 104.2 1063.62
106.78 1128.52 108.47 1132.2
117.66 1237.16 117.28 1361.41
117.09 1532.76 116.81 1553.28
116.47 1781.72 116.36 1808.86
115.88 1954.57 116.28 2025.01

num= 3
n Val Sta n Val
.035 1088.94 .1

Lengths: Left Channel Right
99.55 87.28 85.32
2
Permanent
F
F

RS: 61026
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116.7

Elev
116.7

Elev Sta

119.
117.
116.
116.
104.
109.
116.

117 1587.19
116.
1l6.

13 154.84
54 505.85
99 805.23
99 1001.16
78 1084.55
27 1143.99
88 1403.2

81 1823.56
42 2074.5

Coeff Contr.

.3

Elev
118.48
117.3
117.07
107.2
104.04
115.11
117.16
116.56
116.28
116.2

Expan.
.5



EXISTING CONDITION

SR 60 over PCDC.rep

INPUT
Description:
Distance from Upstream XS = 3
Deck/Roadway Width = 34.3
Weir Coefficient = 2.6
Upstream Deck/Roadway Coordinates
num= 11
Sta Hi Cord Lo Cord Sta Hi Cord
-8.75 119.38 88.3 119.06
701.62 117.6 986.8 117.6
1146.8 117.58 116.2 1146.8 117.58
1321.27 117.67 2400 117.8
Upstream Bridge Cross Section Data
Station Elevation Data num= 47
Sta Elev Sta Elev Sta

0 119.21 26.89 118.7 32.6
193.01 118.88 281.74 118.31 355.99
570.72 116.94 583.11 117.52 705.71
825.95 117.29 910.22 117.57 974.93

1034.85 105.07 1036.71 104.2 1063.62
1095.74 106.78 1132.62 108.58 1154.43
1361.41 116.88 1403.2 117.16 1413.99
1553.28 117 1587.19 116.56 1603.44
1808.86 116.81 1823.56 116.28 1858.25
2025.01 116.42 2074.5 116.2

Manning's n Values num= 3
Sta n Val Sta n Val Sta
0 .1 974.93 .035 1154.43
Bank Sta: Left Right Coeff Contr.
1022.38 1095.74 .3
Ineffective Flow num= 2
Sta L StaR Elev Permanent
0 974.93 117.6 F
1154.43 2074.5 117.6 F
Downstream Deck/Roadway Coordinates
num= 10
Sta Hi Cord Lo Cord Sta Hi Cord
0 119.38 44.21 119.38
249.57 118.74 479.88 118.02
1012.8 117.59 116.2 1172.8 117.58
2400 117.6
Downstream Bridge Cross Section Data
Station Elevation Data num= 68
Sta Elev Sta Elev Sta
0 113.72 29.45 113.69 44.85
109.9 112.84 119 114.72 140.95

233.59 115.59 318.11 116.61 327.66
581.61 115.13 584.23 115.64 630.99
702.73 115.14 728.24 115.28 829.35
1032.5 105.85 1040.96 105.71 1077.82
1145.58 104.97 1152.16 105.39 1197.54
1406.14 112.95 1423.17 113.37 1494.26
1764.95 112.16 1819.06 112.04 1899.42
2016.93 112.04 2031.85 112.04 2053.97
2075.35 110.93 2079.31 110.76 2081.23
2107.52 111.17 2121.72 111.63 2134.8

Lo Cord

102
102

Elev
119.09
118.13
117.55
117.47
104.78
117.48
116.76
116.97
116.54

n Val

Expan.

Lo Cord

116.2

Elev
113.08
115.57

115.5
114.87

114.6
104.99
114.96
112.73
112.13
111.78
110.73
111.89

Page

Sta
304.6
986.8

1169.81

Sta
110.55
412.82
730.71
1003.9

1084.55
1204.33
1455.83
1659.81
1911.33

Sta
155.28
1012.8
1172.8

202.04
348.56
662.73
846.82
1107.59
1293.89
1531.07
1915.49
2055.23
2090.42
2152.95

Hi Cord
118.39
117.6
117.65

Elev
119.13
117.54
116.99

107.1
104.04
117.66
117.09
116.47
115.88

Hi Cord
118.98
117.59
117.58

Elev
113.27
115.6
115.28
117.11
114.76
104.01
113.43
113.03
112.33
111.74
110.03
112.08

Lo Cord

11

154.
505.
805.
1022.
1088.
1237.
1532.
1781.
1954.

Lo C

70
22

421.

695.

993.
1134.
1326.
1629.
1995.
2065.
2098.
2176.

6.2

ord

102
102

Sta
.38
3.9

Elev
118.48
117.3
117.07
106.7
104.95
117.28
116.81
116.36
116.28

Elev
112.51
116.11
115.68
116.42
115.17
104.01
113.03
113.11
112.02
111.73
110.38
112.17



EXISTING CONDITION

SR 60 over PCDC.rep
2195.19 112.15 2259.6 112.42 2273.08 112.59 2292.67 112.76 2298.18 112.76
2330.65 113.04 2351.66 113.16 2358.42 113.16

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .1 993.73 .035 1197.54 .1
Bank Sta: Left Right Coeff Contr. Expan.
1077.82 1145.58 .3 .5
Ineffective Flow num= 2
StaL StaR Elev Permanent
0 1006.53 117.6 F
1293.89 2358.42 117.6 F

3 horiz. to 1.0 vertical
3 horiz. to 1.0 vertical
.98

Upstream Embankment side slope

Downstream Embankment side slope

Maximum allowable submergence for weir flow
Elevation at which weir flow begins

Energy head used 1in spillway design
Spillway height used 1in design

Weir crest shape

Broad Crested
Number of Abutments = 2

Abutment Data

Upstream num= 3
Sta Elev Sta Elev Sta Elev
986.8 115.2 987.8 115.2 1013.8 102.2
Downstream num= 3
Sta Elev Sta Elev Sta Elev

1012.8 115.2 1013.8 115.2 1039.8 102.2

Abutment Data

Upstream num= 3
Sta Elev Sta Elev Sta Elev
1119.8 102.2 1145.8 115.2 1146.8 115.2
Downstream num= 3
Sta Elev Sta Elev Sta Elev
1145.8 102.2 1171.8 115.2 1172.8 115.2
Number of Piers = 7
Pier Data
Pier Station Upstream= 1006.8 Downstream= 1032.8
Upstream num= 4
Width Elev Width Elev Width Elev Width Elev
1.167 102 1.167 114.2 2 114.2 2 116.2
Downstream num= 4
Width Elev Width Elev Width Elev Width Elev
1.167 102 1.167 114.2 2 114.2 2 116.2
Pier Data
Pier Station Upstream= 1026.8 Downstream= 1052.8
Upstream num= 4
Width Elev Width Elev Width Elev Width Elev
1.167 102 1.167 114.2 2 114.2 2 116.2
Downstream num= 4
Width Elev Width Elev Width Elev Width Elev
1.167 102 1.167 114.2 2 114.2 2 116.2
Pier Data
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EXISTING CONDITION

SR 60 over PCDC.rep

Pier Station Upstream= 1046.8 Downstream= 1072.8
Upstream num= 4
Width Elev Width Elev Width Elev Width Elev
1.167 102 1.167 114.2 2 114.2 2 116.2
Downstream num= 4
Width Elev Width Elev Width Elev Width Elev
1.167 102 1.167 114.2 2 114.2 2 116.2
Pier Data
Pier Station Upstream= 1066.8 Downstream= 1092.8
Upstream num= 4
Width Elev Width Elev Width Elev Width Elev
1.167 102 1.167 114.2 2 114.2 2 116.2
Downstream num= 4
Width Elev Width Elev Width Elev Width Elev
1.167 102 1.167 114.2 2 114.2 2 116.2
Pier Data
Pier Station Upstream= 1086.8 Downstream= 1112.8
Upstream num= 4
Width Elev Width Elev Width Elev Width Elev
1.167 102 1.167 114.2 2 114.2 2 116.2
Downstream num= 4
Width Elev Width Elev Width Elev Width Elev
1.167 102 1.167 114.2 2 114.2 2 116.2
Pier Data
Pier Station Upstream= 1106.8 Downstream= 1132.8
Upstream num= 4
Width Elev Width Elev Width Elev Width Elev
1.167 102 1.167 114.2 2 114.2 2 116.2
Downstream num= 4
Width Elev Width Elev Width Elev Width Elev
1.167 102 1.167 114.2 2 114.2 2 116.2
Pier Data
Pier Station Upstream= 1126.8 Downstream= 1152.8
Upstream num= 4
Width Elev Width Elev Width Elev Width Elev
1.167 102 1.167 114.2 2 114.2 2 116.2
Downstream num= 4
Width Elev Width Elev Width Elev Width Elev
1.167 102 1.167 114.2 2 114.2 2 116.2

Number of Bridge Coefficient Sets = 1

Low Flow Methods and Data

Energy
Momentum Gd = 2
Yarnell Kval = 1.25

Selected Low Flow Methods = Highest Energy Answer

High Flow Method
Energy Only

Additional Bridge Parameters
Add Friction component to Momentum
Do not add Weight component to Momentum
Class B flow critical depth computations use critical depth
inside the bridge at the upstream end
Criteria to check for pressure flow = Upstream energy grade T1ine

Page 10



EXISTING CONDITION

SR 60 over PCDC.rep

CROSS SECTION

RIVER: PeaceCreekCanal

REACH: Main3 RS: 60958
INPUT
Description:
Station Elevation Data num= 72
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 113.72 29.45 113.69 44.85 113.08 68.37 113.27 70.38 112.51
109.9 112.84 119 114.72 140.95 115.57 202.04 115.6 223.9 116.11

233.59 115.59 318.11 116.61 327.66 115.5 348.56 115.28 421.88 115.68
581.61 115.13 584.23 115.64 630.99 114.87 662.73 117.11 695.63 116.42
702.73 115.14 728.24 115.28 829.35 114.6 846.82 114.76 1006.53 113.3
1016.53 112.71 1043.73 109.3 1050.59 107.76 1077.82 104.99 1107.59 104.01
1134.25 104.01 1145.58 104.97 1160.32 105.06 1171.58 106.01 1202.8 106.31
1216.56 107.34 1239.48 110.57 1293.89 113.43 1326.32 113.03 1406.14 112.95
1423.17 113.37 1494.26 112.73 1531.07 113.03 1629.88 113.11 1764.95 112.16
1819.06 112.04 1899.42 112.13 1915.49 112.33 1995.79 112.02 2016.93 112.04
2031.85 112.04 2053.97 111.78 2055.23 111.74 2065.93 111.73 2075.35 110.93
2079.31 110.76 2081.23 110.73 2090.42 110.03 2098.45 110.38 2107.52 111.17
2121.72 111.63 2134.8 111.89 2152.95 112.08 2176.79 112.17 2195.19 112.15
2259.6 112.42 2273.08 112.59 2292.67 112.76 2298.18 112.76 2330.65 113.04
2351.66 113.16 2358.42 113.16

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .1 1077.82 .035 1160.32 .1
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
1077.82 1160.32 327.91 339.69 379.75 .3 .5
Ineffective Flow num= 2
StaL StaR Elev Permanent
0 1006.53 117.6 F
1293.89 2358.42 117.6 F
CROSS SECTION
RIVER: PeaceCreekCanal
REACH: Main3 RS: 60618
INPUT
Description:
Station Elevation Data num= 57
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 115 24.56 115 58.18 115.28 99.55 115.38 106.95 115.21
137.67 116 425.61 116 460.65 117 537.14 117.51 634.83 117.72
696.72 117.73 805.21 117.89 836.04 117.65 885.25 117.81 940.84 117.18
952.19 117.37 978.87 117.1 978.97 117.44 1133.64 117 1203.02 116
1248.93 114 1274.05 113.42 1283.52 114.12 1283.68 113.56 1302.83 115

1321.03 115.79 1327.05 114.5 1352.89 109.94 1365.14 108.34 1386.97 105.99
1388.62 104.77 1391.53 104.03 1406.14 104.12 1427.18 103.44 1431.24 104.67
1440.15 105.35 1456.72 110.02 1462.79 108.93 1467.38 110.29 1490.27 112.5
1539.06 112.03 1575.45 112.18 1653.05 112.26 1688.06 112.05 1840 112.06
1950.29 111.48 2061.49 111.73 2115.81 111.56 2162.53 111.2 2268.98 111.99
2358.62 111.98 2387.73 112.14 2395.69 112.25 2408.87 112.38 2447.86 112.52
2471.35 112.8 2489.65 112.98
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EXISTING CONDITION

SR 60 over PCDC.rep

Manning's n Values num= 3
Sta n Val Sta n Vval Sta n Val
0 .1 1388.62 .035 1431.24 .1

Bank Sta: Left Right Lengths: Left Channel Right
1388.62 1431.24 0 0 0

SUMMARY OF MANNING'S N VALUES

River:PeaceCreekCanal

Reach River Sta. nl n2
Main3 61397 .1 .035
Main3 61242 .1 .035
Main3 61109 Bridge
Main3 61045 .1 .035
Main3 61026 Bridge
Main3 60958 .1 .035
Main3 606138 .1 .035

SUMMARY OF REACH LENGTHS

River: PeaceCreekCanal

Reach River Sta. Left Channel
Main3 61397 174.52 154.66
Main3 61242 166.15 197.18
Main3 61109 Bridge
Main3 61045 99.55 87.28
Main3 61026 Bridge
Main3 60958 327.91 339.69
Main3 60618 0 0

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: PeaceCreekCanal

Reach River Sta. Contr. Expan.
Main3 61397 .1 .3
Main3 61242 .3 .5
Main3 61109 Bridge
Main3 61045 .3 .5
Main3 61026 Bridge
Main3 60958 .3 .5
Main3 606138 .1 .3
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Coeff Contr. Expan.
.1 .3

n3

e

Right

112.86
223.3

85.32
379.75



EXISTING CONDITION
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EXISTING CONDITION

0Z°0 eCYYTT £6'29.1 vi'e 95£000°0 20°€TT 69°20T 68°21T vv'€0T 008081 IeaA 005 81909 gurely
220 259°6€9 26°86.L 4R T¥¥000°0 80°¢CTT 61°L0T ¢6'TTT vr'e0T 00'8¥¥T Jes A 00T 87909 gurey
220 YT'eLT 0L'76S zee 8270000 0STIT 18'90T GETIT vv'€0T 00°€22T IeaA 05 81909 gureiy
0Z°0 G8'/2T 66'SYS v0'S £8£000°0 ETTIT 65°90T 00'TTT Y'€0T 00°250T IeaA G2 81909 gurely
W) (1 bs) (spy) (e [N) [N) W) W) (sp)
luD # apnoi4 ypimdol | eaiy molH Uy [8A adojs ‘9’3 IEERSE ‘STM D IETERSI [3 YD UIN [e101 O alyoid BlS Jany yoesy

(panunuo)) surepy :yseay

feueDyaa1Da0ead oAl  Bunsix3 ueld SYH-O3H

E-23



EXISTING CONDITION

Plan: Existing PeaceCreekCanal Main3 RS: 61109 Profile: 25 Year
E.G. US. (ft) 112.15 | Element Inside BR US Inside BR DS
W.S. US. (ft) 112.12 | E.G. Elev (ft) 112.13 112.12
Q Total (cfs) 1057.00 | W.S. Elev (ft) 112.10 112.09
Q Bridge (cfs) 1057.00 | Crit W.S. (ft) 106.32 106.88
Q Weir (cfs) Max Chl Dpth (ft) 8.91 8.05
Weir Sta Lft (ft) Vel Total (ft/s) 1.34 1.50
Weir Sta Rgt (ft) Flow Area (sq ft) 788.54 705.08
Weir Submerg Froude # Chl 0.09 0.10
Weir Max Depth (ft) Specif Force (cu ft) 2841.81 2327.55
Min El Weir Flow (ft) 117.59 | Hydr Depth (ft) 6.51 5.83
Min El Prs (ft) 116.70 | W.P. Total (ft) 240.73 229.77
Delta EG (ft) 0.04 | Conv. Total (cfs) 76406.6 65362.8
Delta WS (ft) 0.06 | Top Width (ft) 121.11 121.04
BR Open Area (sq ft) 1304.86 | Frctn Loss (ft) 0.01 0.01
BR Open Vel (ft/s) 1.50 | C & E Loss (ft) 0.00 0.01
Coef of Q Shear Total (Ib/sq ft) 0.04 0.05
Br Sel Method Energy only | Power Total (Ib/ft s) 0.00 0.00

Plan: Existing PeaceCreekCanal Main3 RS: 61109 Profile: 50 Year
E.G. US. (ft) 112.54 | Element Inside BR US Inside BR DS
W.S. US. (ft) 112.51 | E.G. Elev (ft) 112.53 112.51
Q Total (cfs) 1223.00 | W.S. Elev (ft) 112.49 112.47
Q Bridge (cfs) 1223.00 | Crit W.S. (ft) 106.49 107.24
Q Weir (cfs) Max Chl Dpth (ft) 9.30 8.43
Weir Sta Lft (ft) Vel Total (ft/s) 1.46 1.63
Weir Sta Rgt (ft) Flow Area (sq ft) 835.97 752.22
Weir Submerg Froude # Chl 0.09 0.11
Weir Max Depth (ft) Specif Force (cu ft) 3169.50 2622.11
Min El Weir Flow (ft) 117.59 | Hydr Depth (ft) 6.82 6.14
Min El Prs (ft) 116.70 | W.P. Total (ft) 249.47 238.47
Delta EG (ft) 0.04 | Conv. Total (cfs) 82254.4 70944.1
Delta WS (ft) 0.07 | Top Width (ft) 122.67 122.59
BR Open Area (sq ft) 1304.86 | Frctn Loss (ft) 0.01 0.01
BR Open Vel (ft/s) 1.63 | C & E Loss (ft) 0.00 0.01
Coef of Q Shear Total (Ib/sq ft) 0.05 0.06
Br Sel Method Energy only | Power Total (Ib/ft s) 0.00 0.00

Plan: Existing PeaceCreekCanal Main3 RS: 61109 Profile: 100 Year
E.G. US. (ft) 113.15 | Element Inside BR US Inside BR DS
W.S. US. (ft) 113.11 | E.G. Elev (ft) 113.13 113.11
Q Total (cfs) 1448.00 | W.S. Elev (ft) 113.09 113.07
Q Bridge (cfs) 1448.00 | Crit W.S. (ft) 106.70 107.51
Q Weir (cfs) Max Chl Dpth (ft) 9.90 9.03
Weir Sta Lft (ft) Vel Total (ft/s) 1.59 1.75
Weir Sta Rgt (ft) Flow Area (sq ft) 909.78 825.76
Weir Submerg Froude # Chl 0.10 0.11
Weir Max Depth (ft) Specif Force (cu ft) 3705.63 3107.94
Min El Weir Flow (ft) 117.59 | Hydr Depth (ft) 7.28 6.61
Min El Prs (ft) 116.70 | W.P. Total (ft) 262.86 251.82
Delta EG (ft) 0.05 | Conv. Total (cfs) 91441.1 79763.8
Delta WS (ft) 0.08 | Top Width (ft) 125.05 124.96
BR Open Area (sq ft) 1304.86 | Frctn Loss (ft) 0.01 0.01
BR Open Vel (ft/s) 1.75 | C & E Loss (ft) 0.00 0.01
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EXISTING CONDITION

Plan: Existing PeaceCreekCanal Main3 RS: 61109 Profile: 100 Year (Continued
Coef of Q Shear Total (Ib/sq ft) 0.05 0.07
Br Sel Method Energy only | Power Total (Ib/ft s) 0.00 0.00
Plan: Existing PeaceCreekCanal Main3 RS: 61109 Profile: 500 Year
E.G. US. (ft) 114.08 | Element Inside BR US Inside BR DS
W.S. US. (ft) 114.03 | E.G. Elev (ft) 114.06 114.04
Q Total (cfs) 1808.00 | W.S. Elev (ft) 114.01 113.99
Q Bridge (cfs) 1808.00 | Crit W.S. (ft) 107.00 107.88
Q Weir (cfs) Max Chl Dpth (ft) 10.82 9.95
Weir Sta Lft (ft) Vel Total (ft/s) 1.76 1.91
Weir Sta Rgt (ft) Flow Area (sq ft) 1028.98 944.55
Weir Submerg Froude # Chl 0.10 0.12
Weir Max Depth (ft) Specif Force (cu ft) 4626.51 3950.87
Min El Weir Flow (ft) 117.59 | Hydr Depth (ft) 7.78 7.15
Min El Prs (ft) 116.70 | W.P. Total (ft) 287.09 276.01
Delta EG (ft) 0.05 | Conv. Total (cfs) 105644.3 93443.6
Delta WS (ft) 0.10 | Top Width (ft) 132.24 132.15
BR Open Area (sq ft) 1304.86 | Frctn Loss (ft) 0.01 0.01
BR Open Vel (ft/s) 1.91 | C & E Loss (ft) 0.00 0.01
Coef of Q Shear Total (Ib/sq ft) 0.07 0.08
Br Sel Method Energy only | Power Total (Ib/ft s) 0.00 0.00
Plan: Existing PeaceCreekCanal Main3 RS: 61026 Profile: 25 Year
E.G. US. (ft) 112.11 | Element Inside BR US Inside BR DS
W.S. US. (ft) 112.05 | E.G. Elev (ft) 112.10 111.22
Q Total (cfs) 1057.00 | W.S. Elev (ft) 112.07 111.19
Q Bridge (cfs) 1057.00 | Crit W.S. (ft) 106.78 106.23
Q Weir (cfs) Max Chl Dpth (ft) 8.03 7.18
Weir Sta Lft (ft) Vel Total (ft/s) 1.36 1.36
Weir Sta Rgt (ft) Flow Area (sq ft) 774.68 778.18
Weir Submerg Froude # Chl 0.09 0.10
Weir Max Depth (ft) Specif Force (cu ft) 2484.17 2480.26
Min El Weir Flow (ft) 117.59 | Hydr Depth (ft) 5.64 5.82
Min El Prs (ft) 116.20 | W.P. Total (ft) 224.15 223.57
Delta EG (ft) 0.89 | Conv. Total (cfs) 77206.0 78746.8
Delta WS (ft) 0.87 | Top Width (ft) 137.30 133.79
BR Open Area (sq ft) 1364.71 | Frctn Loss (ft)
BR Open Vel (ft/s) 1.36 | C & E Loss (ft)
Coef of Q Shear Total (Ib/sq ft) 0.04 0.04
Br Sel Method Momentum | Power Total (Ib/ft s) 0.00 0.00
Plan: Existing PeaceCreekCanal Main3 RS: 61026 Profile: 50 Year
E.G. US. (ft) 112.50 | Element Inside BR US Inside BR DS
W.S. US. (ft) 112.44 | E.G. Elev (ft) 112.48 111.60
Q Total (cfs) 1223.00 | W.S. Elev (ft) 112.45 111.57
Q Bridge (cfs) 1223.00 | Crit W.S. (ft) 107.05 106.38
Q Weir (cfs) Max Chl Dpth (ft) 8.41 7.56
Weir Sta Lft (ft) Vel Total (ft/s) 1.48 1.47
Weir Sta Rgt (ft) Flow Area (sq ft) 827.47 829.20
Weir Submerg Froude # Chl 0.10 0.10
Weir Max Depth (ft) Specif Force (cu ft) 2801.81 2796.57
Min El Weir Flow (ft) 117.59 | Hydr Depth (ft) 5.96 6.13
Min El Prs (ft) 116.20 | W.P. Total (ft) 231.22 230.57
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EXISTING CONDITION

Plan: Existing PeaceCreekCanal Main3 RS: 61026 Profile: 50 Year (Continued)
Delta EG (ft) 0.90 | Conv. Total (cfs) 84268.8 85695.1
Delta WS (ft) 0.87 | Top Width (ft) 138.83 135.30
BR Open Area (sq ft) 1364.71 | Frctn Loss (ft)
BR Open Vel (ft/s) 1.48 | C & E Loss (ft)
Coef of Q Shear Total (Ib/sq ft) 0.05 0.05
Br Sel Method Momentum | Power Total (Ib/ft s) 0.00 0.00
Plan: Existing PeaceCreekCanal Main3 RS: 61026 Profile: 100 Year
E.G. US. (ft) 113.10 | Element Inside BR US Inside BR DS
W.S. US. (ft) 113.02 | E.G. Elev (ft) 113.08 112.20
Q Total (cfs) 1448.00 | W.S. Elev (ft) 113.04 112.16
Q Bridge (cfs) 1448.00 | Crit W.S. (ft) 107.37 106.57
Q Weir (cfs) Max Chl Dpth (ft) 9.00 8.15
Weir Sta Lft (ft) Vel Total (ft/s) 1.59 1.59
Weir Sta Rgt (ft) Flow Area (sq ft) 910.12 909.42
Weir Submerg Froude # Chl 0.10 0.11
Weir Max Depth (ft) Specif Force (cu ft) 3330.02 3323.22
Min El Weir Flow (ft) 117.59 | Hydr Depth (ft) 6.45 6.61
Min El Prs (ft) 116.20 | W.P. Total (ft) 242.12 241.43
Delta EG (ft) 0.91 | Conv. Total (cfs) 95562.7 96813.8
Delta WS (ft) 0.88 | Top Width (ft) 141.19 137.65
BR Open Area (sq ft) 1364.71 | Frctn Loss (ft)
BR Open Vel (ft/s) 1.59 | C & E Loss (ft)
Coef of Q Shear Total (Ib/sq ft) 0.05 0.05
Br Sel Method Momentum | Power Total (Ib/ft s) 0.00 0.00
Plan: Existing PeaceCreekCanal Main3 RS: 61026 Profile: 500 Year
E.G. US. (ft) 114.02 | Element Inside BR US Inside BR DS
W.S. US. (ft) 113.93 | E.G. Elev (ft) 114.00 113.12
Q Total (cfs) 1808.00 | W.S. Elev (ft) 113.96 113.07
Q Bridge (cfs) 1808.00 | Crit W.S. (ft) 107.74 106.85
Q Weir (cfs) Max Chl Dpth (ft) 9.92 9.06
Weir Sta Lft (ft) Vel Total (ft/s) 1.74 1.74
Weir Sta Rgt (ft) Flow Area (sq ft) 1041.16 1037.47
Weir Submerg Froude # Chl 0.11 0.11
Weir Max Depth (ft) Specif Force (cu ft) 4249.62 4243.13
Min El Weir Flow (ft) 117.59 | Hydr Depth (ft) 7.19 7.34
Min El Prs (ft) 116.20 | W.P. Total (ft) 259.05 258.39
Delta EG (ft) 0.91 | Conv. Total (cfs) 113990.6 115000.5
Delta WS (ft) 0.87 | Top Width (ft) 144.85 141.33
BR Open Area (sq ft) 1364.71 | Frctn Loss (ft)
BR Open Vel (ft/s) 1.74 | C & E Loss (ft)
Coef of Q Shear Total (Ib/sq ft) 0.06 0.06
Br Sel Method Momentum | Power Total (Ib/ft s) 0.00 0.00
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PROPOSED CONDITION - ALTERNATIVE 1

SR 60 over PCDC.rep

HEC-RAS Version 4.1.0 Jan 2010
U.S. Army Corps of Engineers
Hydrologic Engineering Center
609 Second Street
Davis, California

X X XXXXXX XXXX XXXX XX XXXX
X X X X X X X X X X

X X X X X X X X X

XXXXXXX  XXXX X XXX XXXX XXXXXX XXXX
X X X X X X X X X
X X X X X X X X X X
X X XXXXXX XXXX X X X X XXXXX

PROJECT DATA

Project Title: SR 60 over PCDC

Project File : SR 60 over PCDC.prj

Run Date and Time: 5/6/2016 3:39:33 PM

Project in English units

Project Description:

CRS Info=<SpatialReference> <CoordinateSystem Code="3517"
Unit="US_survey_Foot" /> <Registration OffsetX="0" OffsetY="0" OffsetZ="0"
ScaleX="1" ScaleY="1" ScaleZ="1" /></SpatialReference>

PLAN DATA

Plan Title: Proposed - Alt 1
Plan File : M:\43655915201_PM_SR60_CSX (FD)\5_DRAINAGE\HEC-RAS\SR 60 over PCDC.p0l1

Geometry Title: Proposed - Alt 1
Geometry File : M:\43655915201_PM_SR60_CSX (FD)\5_DRAINAGE\HEC-RAS\SR 60 over
PCDC.g01

Flow Title : Flow Data
Flow File : M:\43655915201_PM_SR60_CSX (FD)\5_DRAINAGE\HEC-RAS\SR 60 over
PCDC. f01

Plan Summary Information:

Number of: Cross Sections = 5 Multiple Openings = 0
Culverts = 0 Inline Structures = 0
Bridges = 2 Lateral Structures = 0
Computational Information
Water surface calculation tolerance = 0.01
Critical depth calculation tolerance = 0.01
Maximum number of -iterations = 20
Maximum difference tolerance = 0.33
Flow tolerance factor = 0.001

Computation Options
Critical depth computed only where necessary

Page 1
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PROPOSED CONDITION - ALTERNATIVE 1

SR 60 over PCDC.rep
Conveyance Calculation Method: At breaks in n values only

Friction Slope Method: Average Conveyance
Computational Flow Regime: Subcritical Flow
FLOW DATA

Flow Title: Flow Data
Flow File : M:\43655915201_PM_SR60_CSX (FD)\5_DRAINAGE\HEC-RAS\SR 60 over PCDC.f01

Flow Data (cfs)

River Reach RS 25 Year 50 Year 100 Year 500 Year
PeaceCreekCanal Main3 61397 1057 1223 1448 1808

Boundary Conditions

River Reach Profile Upstream Downstream
PeaceCreekCanal Main3 25 Year Known WS = 111
PeaceCreekCanal Main3 50 Year Known WS = 111.35
PeaceCreekCanal Main3 100 Year Known WS = 111.92
PeaceCreekCanal Main3 500 Year Known WS = 112.89

GEOMETRY DATA

Geometry Title: Proposed - Alt 1
Geometry File : M:\43655915201_PM_SR60_CSX (FD)\5_DRAINAGE\HEC-RAS\SR 60 over PCDC.g0l

CROSS SECTION

RIVER: PeaceCreekCanal

REACH: Main3 RS: 61397
INPUT
Description:
Station Elevation Data num= 66
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 115 33.22 115 52.93 114.33 78.28 114.27 102.48 114.89
119.95 114.94 191.95 113.92 215.3 114.04 290.03 114 334.6 113.44

347.36 113.67 383.17 112.9 403.15 112.83 419.46 111.95 434.81 112.03
457.95 111.44 479.62 112.11 503.08 111.54 521.01 111.5 531.9 110.86
603.74 111.76 615.49 112.38 639.19 112.78 657.26 111.99 678.74 108.87
700.91 106.92 708.93 105.56 731.55 104.34 763.75 104.31 776.31 105.25
785.25 106.76 821.24 106.55 829.63 106.8 839.8 108.57 877.59 109.31
926.02 109.11 972.4 109.86 1017.79 110.27 1054.63 110.48 1088.12 110.38
1163.67 110.59 1188.42 110.73 1264.32 110.75 1284.24 111.87 1335.61 111.07
1362.69 111.17 1396 110.9 1416.92 111.05 1436.67 111.47 1436.74 111.47
1445.37 111.53 1475 111.86 1497.5 111.94 1563.93 112.63 1569.18 112.57

Page 2
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PROPOSED CONDITION - ALTERNATIVE 1

SR 60 over PCDC.rep
1572.88 112.55 1588.13 112.79 1604.36 112.59 1648.04 112.68 1680.92 113.01

1684.42 113 1686.87 113 1689.22 113.01 1696 113.06 1699.55 113.2
1750 114.1
Manning's n Values num= 3
Sta n Val Sta n Vval Sta n Val
0 .1 708.93 .035 776.31 .1
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
708.93 776.31 174.52 154.66 112.86 .1 .3

CROSS SECTION

RIVER: PeaceCreekCanal

REACH: Main3 RS: 61242
INPUT
Description:
Station Elevation Data num= 61
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

0 114.14 17.14 114.28 25.96 114.08 39.42 114.06 79.9 114.28

98.8 114.21 182.65 114.09 296.36 114.33 388.83 114.23 450.19 114.03
463.95 113.84 478.14 113.86 558.86 113.32 585.36 113.37 604.87 112.84
675.26 113.13 687.97 113.31 776.97 113.19 837.07 113.91 876.36 108.08
897.12 106.66 923.74 104.57 928.11 103.44 936.7 103.19 945.08 104.49
990.06 105.13 997.78 104.95 1007.71 105.3 1015.93 106.22 1044.06 112.52
1049.2 112.3 1077.69 112.18 1111.31 112.25 1142.55 112.61 1215.86 112.94
1303.97 112.73 1332.42 112.63 1415.43 112.21 1472.49 112.34 1502.9 112.35
1532.03 112.22 1609.1 112.03 1637.09 111.8 1711.93 111.52 1774.91 111.56
1813.59 112.22 1867.26 112.11 1919.19 111.95 2004.59 112.02 2012.37 111.99
2111.51 112.38 2137.72 111.69 2137.77 111.69 2146.04 110.58 2154 110.75
2161.14 111.43 2199.22 112.18 2213.87 112.36 2303.03 113.3 2408.7 113.8

2484.83 114.1
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .1 923.74 .035 1007.71 .1
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
923.74 1007.71 166.15 197.18 223.3 .3 .5
Ineffective Flow num= 2
StaL StaR Elev Permanent
0 837.07 117.6 F
1085.83 2484.83 117.6 F
BRIDGE

RIVER: PeaceCreekCanal

REACH: Main3 RS: 61158
INPUT

Description:

Distance from Upstream XS = 24
Deck/Roadway Width = 145.3
Weir Coefficient = 2.6

Upstream Deck/Roadway Coordinates

num= 19
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
0 152.8 100 151.8 200 150.6

Page 3
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PROPOSED CONDITION - ALTERNATIVE 1

SR 60 over PCDC.rep

300 149.2 400 147.5
600 143.3 700 140.9
898 135.22 102 898 135.22
1062 129.79 102 1200 126.15
1400 121.3 1500 119.7
2500 117.7
Upstream Bridge Cross Section Data
Station Elevation Data num= 19
Sta Elev Sta Elev Sta
0 123 898 122.62 902
923.74 106.63 930.24 103.38 936.7
997.78 104.95 1007.71 105.3 1015.93
1058 112.5 1058 117.02 1062
Manning's n Values num= 3
Sta n Val Sta n Val Sta
0 .1 898 .045 1062
Bank Sta: Left Right Coeff Contr.
912 1048 .3
Ineffective Flow num= 2
StaL StaR Elev Permanent
0 837.07 117.6 F
1085.83 2484.83 117.6 F
Downstream Deck/Roadway Coordinates
num= 20
Sta Hi Cord Lo Cord Sta Hi Cord
0 153.1 66.21 152.8
266.21 150.6 366.21 149.2
566.21 145.5 666.21 143.3
866.21 138.2 967 135.22
1131 129.79 119.79 1131 129.79
1366.21 123.55 1466.21 121.3
1666.21 118.6 2500 117.7
Downstream Bridge Cross Section Data
Station Elevation Data num= 19
Sta Elev Sta Elev Sta
0 123 971 122.45 971
1001.4 107.2 1022.38 106.7 1034.85
1084.55 104.04 1088.94 104.95 1096.64
1127 112.5 1127 117.02 1131
Manning's n Values num= 3
Sta n Val Sta n Val Sta
0 .1 971 .045 1131
Bank Sta: Left Right Coeff Contr.
981 1117 .3
Ineffective Flow num= 2
Sta L StaR Elev Permanent
0 974.93 117.6 F
1154.43 2074.5 117.6 F

Upstream Embankment side slope
Downstream Embankment side slope

Maximum allowable submergence for weir flow

Elevation at which weir flow begins
Energy head used in spillway design

500 145.5
800 138.2
125.22 1062 129.79 119.79
1300 123.55
1600 118.6
Elev Sta Elev Sta Elev
122.45 902 112.5 912 112.5
103.19 945.08 104.49 990.06 105.13
106.22 1035.99 106.5 1048 112.5
117.19 2484.83 117.5
n Val
.1
Expan.
.5
Lo Cord Sta Hi Cord Lo Cord
166.21 151.8
466.21 147.5
766.21 140.9
102 967 135.22 125.22
102 1266.21 126.15
1566.21 119.7
Elev Sta Elev Sta Elev
112.5 981 112.5 991.4 107.31
105.07 1036.71 104.2 1063.62 104.78
106.78 1106.64 107.35 1117 112.5
117.19 2074.5 116.2
n Val
.1
Expan.
.5
0 horiz. to 1.0 vertical
0 horiz. to 1.0 vertical
.98

)
)
«Q
o
»
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PROPOSED CONDITION - ALTERNATIVE 1

Spillway height used 1in design
Weir crest shape

Number of Abutments = 2

Abutment Data

Upstream num= 5
Sta Elev Sta Elev
898 122.62 902 122.45
Downstream num= 5
Sta Elev Sta Elev
967 122.62 971 122.45
Abutment Data
Upstream num= 5
Sta Elev Sta Elev
1023 100 1048 112.5
Downstream num= 5
Sta Elev Sta Elev
1092 100 1117 112.5

Number of Bridge Coefficient Sets

Low Flow Methods and Data
Energy

Momentum Cd

SR 60 over PCDC.rep

Broad Crested

Sta Elev Sta Elev
902 112.5 912 112.5
Sta Elev Sta Elev
971 112.5 981 112.5
Sta Elev Sta Elev
1058 112.5 1058 117.02
Sta Elev Sta Elev
1127 112.5 1127 117.02
= 1
= 2

Selected Low Flow Methods = Highest Energy Answer

High Flow Method
Energy Only

Additional Bridge Parameters

Add Friction component to Momentum
Do not add Weight component to Momentum
Class B flow critical depth computations use critical depth

inside the bridge at the upstream end
Criteria to check for pressure flow =

CROSS SECTION

RIVER: PeaceCreekCanal
REACH: Main3

INPUT
Description:
Station Elevation Data
Sta Elev Sta
0 119.21 26.89
193.01 118.88 281.74
570.72 116.94 583.11
825.95 117.29 910.22
1001.3 110.5 1010.3
1084.55 104.04 1088.94
1137.5 112.5 1143.99
1361.41 116.88 1403.2
1553.28 117 1587.19
1808.86 116.81 1823.56
2025.01 116.42 2074.5

num=
Elev
118.7
118.31
117.52
117.57
106
104.95
115.11
117.16
116.56
116.28
116.2

Manning's n Values num=

RS: 61045

52
Sta
32.6
355.
705.
974.93
1034.85
1095.
1154.43
1413.
1603.
1858.

Elev
119.
118.
117.
117.
105.
106.
117.
116.
116.
116.

Elev
119.13
117.54
116.99
116.99

104.2
107
117.66
117.09
116.47
115.88

Sta
110.55
412.82
730.71
984.48
1036.71

1116.5
1204.33
1455.83
1659.81
1911.33

Page 5
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Sta
937

Sta
1006

Sta
1062

Sta
1131

Upstream energy grade 1ine

Sta
154.84
505.85
805.23

999.3
1063.62
1127.5
1237.16
1532.76
1781.72
1954.57

Elev
100

Elev
100

Elev
117.19

Elev
117.19

Elev
118.48
117.3
117.07
110.5
104.78
112.5
117.28
116.81
116.36
116.28



Sta
0

Bank Sta:

n Val
.1

Left

Sta
974.93

Right

974.93 1154.43
Ineffective Flow

Sta L
0
1154.43

BRIDGE

Sta R
974.93
2074.5

num=
Elev

117.6

117.6

RIVER: PeaceCreekCanal
REACH: Main3

INPUT

Description:

Distance from Upstream XS

Deck/Roadway Width
Weir Coefficient
Deck/Roadway Coordinates

Upstream
num=

Sta
-8.75
701.62
1146.8
1321.27

Upstream

Sta

0
193.01
570.72
825.95
998.8
1034.85
1095.74
1143.8
1361.41
1553.28
1808.86
2025.01

11

Hi Cord
119.38
117.6
117.58
117.67

Lo Cord

116.2

PROPOSED CONDITION - ALTERNATIVE 1

SR 60 over PCDC.rep

n Val

.1

87.28

n Val Sta
.045 1154.43
Lengths: Left Channel
99.55
2
Permanent
F
F
RS: 61026
= 3
= 35.1
= 2.6

Sta Hi Cord Lo Cord

88.3 119.06
986.8 117.6
1146.8 117.58
2400 117.8

Bridge Cross Section Data
Station Elevation Data

Elev
119.21
118.88
116.94
117.29

110.5
105.07
106.78

115
116.88
117
116.81
116.42

Sta
26.89
281.74
583.11
910.22
1000.8
1036.71
1118.7
1146.8
1403.2
1587.19
1823.56
2074.5

Manning's n Values

Sta
0

Bank Sta:

n Val
.1

Left

Sta
986.8

Right

1022.38 1088.94
Ineffective Flow

Sta L
0
1154.43

Sta R
974.93
2074.5

num=

Elev
117.6
117.6

num= 57
Elev Sta
118.7 32.6
118.31 355.99
117.52 705.71
117.57 974.93
110.5 1007.7
104.2 1063.62
107.96 1128.7
115.2 1154.43
117.16 1413.99
116.56 1603.44
116.28 1858.25
116.2

num= 3
n Val Sta
.045 1146.8

Coeff Contr.
.3
2
Permanent
F
F

Downstream Deck/Roadway Coordinates

hum=

10

Sta Hi Cord Lo Cord

0
249.57

119.38
118.74

E
119
118
117
117

10

104.
108.
117.
116.
116.
116.

1]

102
102

lev
.09
.13
.55
.47
7.1
78
47
48
76
97
54

Val
.1

Expan.

.5

Sta Hi Cord Lo Cord

44.21 119.38
479.88 118.02

Right
85.32

Coeff Contr.

Sta Hi Cord

304.6
986.8
1169.81

Sta
110.55
412.82
730.71

986.8
1017.7
1084.55
1132.8
1204.33
1455.83
1659.81
1911.33

118.39
117.6
117.65

Elev
119.13
117.54
116.99

115.2
106.83
104.04

110.5
117.66
117.09
116.47
115.88

.3

Lo Cord

116.2

Sta
154.84
505.85
805.23

989.8
1022.38
1088.94

1134.8
1237.16
1532.76
1781.72
1954.57

Sta Hi Cord Lo Cord

155.28
1012.8
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118.98
117.59

102

Expan.
.5

Elev
118.48
117.3
117.07
115
106.7
104.95
110.5
117.28
116.81
116.36
116.28



PROPOSED CONDITION - ALTERNATIVE 1

SR 60 over PCDC.rep

1012.8 117.59 116.2 1172.8 117.58
2400 117.6

Downstream Bridge Cross Section Data
Station Elevation Data num= 21
Sta Elev Sta Elev Sta
0 117.5 991 117.5 1012.8
1026.8 110.5 1035.54 106.13 1045.54
1107.59 104.01 1134.25 104.01 1137.8
1160.32 110.5 1160.8 110.5 1169.8
2358.42 117.5

Manning's n Values num= 3
Sta n Val Sta n Val Sta
0 .1 1012.8 .045 1172.8
Bank Sta: Left Right Coeff Contr.
1077.82 1147.8 .3
Ineffective Flow num= 2
Sta L StaR Elev Permanent
0 1006.53 117.6 F
1293.89 2358.42 117.6 F

Upstream Embankment side slope
Downstream Embankment side slope

Maximum allowable submergence for weir flow

Elevation at which weir flow begins
Energy head used in spillway design
Spillway height used 1in design

Weir crest shape

Number of Abutments = 2

Abutment Data

116.2

Elev
115.2

105.98 1051.69

104.27
115

n Val
.1

Expan.
.5

Upstream num= 5
Sta Elev Sta Elev Sta Elev
986.8 115.2 989.8 115 998.8 110.5
Downstream num= 5
Sta Elev Sta Elev Sta Elev
1012.8 115.2 1015.8 115 1024.8 110.5
Abutment Data
Upstream num= 5
Sta Elev Sta Elev Sta Elev
1116.8 102.5 1132.8 110.5 1134.8 110.5
Downstream num= 5
Sta Elev Sta Elev Sta Elev
1142.8 102.5 1158.8 110.5 1160.8 110.5
Number of Piers = 7
Pier Data
Pier Station Upstream= 1006.8 Downstream=
Upstream num= 4
Width Elev Width Elev Width Elev
1.167 102 1.167 114.2 2 114.2
Downstream num= 4
Width Elev Width Elev Width Elev
1.5 102 1.5 114.2 3 114.2
Pier Data
Page 7
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1172.8 117.58

Sta Elev
1015.8 115

1147.8 105
1172.8 115.2

102

Sta
1024.8

105.89 1077.82

1158.8
1188

Elev
110.5
104.99
110.5
117.5

3 horiz. to 1.0 vertical
3 horiz. to 1.0 vertical

.98

Broad Crested

Sta Elev
1000.8 110.5

Sta Elev
1026.8 110.5

Sta Elev

1143.8 115

Sta Elev

1169.8 115
1032.8

Width Elev

2 116.2

Width Elev
3 116.2

Sta
1016.8

Sta
1042.8

Sta
1146.8

Sta
1172.8

Elev
102.5

Elev
102.5

Elev
115.2

Elev
115.2



Pier Station Upstream=
Upstream num= 4
Width Elev Width
1.167 102 1.167
Downstream num=
Width Elev Width
1.5 102 1.5
Pier Data
Pier Station Upstream=
Upstream num= 4
Width Elev Width
1.167 102 1.167
Downstream num=
Width Elev Width
1.5 102 1.5
Pier Data
Pier Station Upstream=
Upstream num= 4
Width Elev Width
1.167 102 1.167
Downstream num=
Width Elev Width
1.5 102 1.5
Pier Data
Pier Station Upstream=
Upstream num= 4
Width Elev Width
1.167 102 1.167
Downstream num=
Width Elev Width
1.5 102 1.5
Pier Data
Pier Station Upstream=
Upstream num= 4
Width Elev Width
1.167 102 1.167
Downstream num=
Width Elev Width
1.5 102 1.5
Pier Data
Pier Station Upstream=
Upstream num= 4
Width Elev Width
1.167 102 1.167
Downstream num=
Width Elev Width
1.5 102 1.5

PROPOSED CONDITION - ALTERNATIVE 1

SR 60 over PCDC.rep

1026.8 Downstream= 1052.8

Elev Width Elev Width Elev
114.2 2 114.2 2 116.2
Elev Width Elev Width Elev
114.2 3 114.2 3 116.2
1046.8 Downstream= 1072.8

Elev Width Elev Width Elev
114.2 2 114.2 2 116.2
Elev Width Elev Width Elev
114.2 3 114.2 3 116.2
1066.8 Downstream= 1092.8

Elev Width Elev Width Elev
114.2 2 114.2 2 116.2
Elev Width Elev Width Elev
114.2 3 114.2 3 116.2
1086.8 Downstream= 1112.8

Elev Width Elev Width Elev
114.2 2 114.2 2 116.2
Elev Width Elev Width Elev
114.2 3 114.2 3 116.2
1106.8 Downstream= 1132.8

Elev Width Elev Width Elev
114.2 2 114.2 2 116.2
Elev Width Elev Width Elev
114.2 3 114.2 3 116.2
1126.8 Downstream= 1152.8

Elev Width Elev Width Elev
114.2 2 114.2 2 116.2
Elev Width Elev Width Elev
114.2 3 114.2 3 116.2

Number of Bridge Coefficient Sets = 1

Low Flow Methods and Data
Energy
Momentum
Yarnell

cd
Kval

2
1.25

Selected Low Flow Methods = Highest Energy Answer
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High Flow Method
Energy Only

PROPOSED CONDITION - ALTERNATIVE 1

SR 60 over PCDC.rep

Additional Bridge Parameters
Add Friction component to Momentum
Do not add Weight component to Momentum
Class B flow critical depth computations use critical depth
inside the bridge at the upstream end

Criteria to check for pressure flow =

CROSS SECTION

RIVER: PeaceCreekCanal
REACH: Main3

INPUT
Description:
Station Elevation Data
Sta Elev S
113.72 29.
112.84 1
115.59 318.
115.13 584.
115. 728.
112. 1043.
104. 1145.
107. 1239.
113. 1494 .
112. 1899.
112. 2053.
110. 2081.
111. 2134
112. 2273.
113. 2358.

702.
1016.
1134.
1216.
1423.
1819.
2031.
2079.
2121.72

2259.6
2351.66

n Values
n Val S
.1 1077.

Manning's
Sta
0

Bank Sta: Left Right
1077.82 1160.32

Ineffective Flow num=
Sta L Sta R Elev
0 1006.53 117.6
1293.89 2358.42 117.6
CROSS SECTION
RIVER: PeaceCreekCanal
REACH: Main3
INPUT
Description:
Station Elevation Data
Sta Elev Sta
0 115 24.56
137.67 116 425.61
696.72 117.73 805.21
952.19 117.37 978.87

ta
45
19

23
.8
08
42

ta
82

RS: 60958

72
Sta

44 .85
140.
327.
630.
829.
1050.
1160.
1293.
1531.
1915.
2055.
2090.
2152.
2292.

num=
Elev
113.69
114.72
116.61
115.64
115.28
109.3
104.
110.
112.
112.
111.
110.
111.
112.
113.

Elev
113.08
115.57

115.5
114.87

114.6
107.
105.
113.
113.
112.
111.
110.
112.
112.

num= 3
n Val Sta n Val
.035 1160.32 .1

Lengths: Left Channel
327.91 339.69

2
Permanent
F
F
RS: 60618
num= 57
Elev Sta Elev
115 58.18 115.28
116 460.65 117
117.89 836.04 117.65
117.1 978.97 117.44
Page
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68.
202.
348.
662.
846.

1077.
1171.
1326.
1629.
1995.
2065 .
2098.
2176.
2298.

Rig
379.

99
537
885

1133

9

ht
75

Sta
.55
.14
.25
.64

115
117
117

112.

Elev

Upstream energy grade 1ine

Sta
70.38
223.9

421.88

695.63
1006.53
1107.59

1202.8
1406.
1764.
2016.
2075.
2107.
2195.
2330.

Coeff Contr.

.3

Sta
106.95
634.83
940.84

1203.02

.38
.51
.81
117

Elev
112.51
116.11
115.68
116.42

113.3
104.
106.
112.
112.
112.
110.
111.
112.
113.

Expan.
.5

Elev
115.21
117.72
117.18

116



PROPOSED CONDITION - ALTERNATIVE 1

SR 60 over PCDC.rep

1248.93 114 1274.05 113.42 1283.52 114.12 1283.
1321.03 115.79 1327.05 114.5 1352.89 109.94 1365.
1388.62 104.77 1391.53 104.03 1406.14 104.12 1427.
1440.15 105.35 1456.72 110.02 1462.79 108.93 1467.
1539.06 112.03 1575.45 112.18 1653.05 112.26 1688.
1950.29 111.48 2061.49 111.73 2115.81 111.56 2162.
2358.62 111.98 2387.73 112.14 2395.69 112.25 2408.
2471.35 112.8 2489.65 112.98
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .1 1388.62 .035 1431.24 .1
Bank Sta: Left Right Lengths: Left Channel Righ
1388.62 1431.24 0 0
SUMMARY OF MANNING'S N VALUES
River:PeaceCreekCanal
Reach River Sta. nl n2
Main3 61397 .1 .035
Main3 61242 .1 .035
Main3 61158 Bridge
Main3 61045 .1 .045
Main3 61026 Bridge
Main3 60958 .1 .035
Main3 60618 .1 .035
SUMMARY OF REACH LENGTHS
River: PeaceCreekCanal
Reach River Sta. Left Channel
Main3 61397 174.52 154.66
Main3 61242 166.15 197.18
Main3 61158 Bridge
Main3 61045 99.55 87.28
Main3 61026 Bridge
Main3 60958 327.91 339.69
Main3 60618 0 0

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS

River:

Main3
Main3
Main3

PeaceCreekCanal

Reach River Sta.
61397
61242

Contr.

61158 Bridge

.1
.3

Expan.

.3
.5

Page 10
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68

t
0

113.56
108.34
103.44
110.29
112.05

111.2
112.38

1302.83
1386.97
1431.24
1490.27

1840
2268.98
2447.86

Coeff Contr.

n3

e

Right

112.86
223.3

85.32

379.75

.1

115
105.99
104.67

112.5
112.06
111.99
112.52

Expan.
.3



PROPOSED CONDITION - ALTERNATIVE 1

SR 60 over PCDC.rep

Main3 61045 .3 .5

Main3 61026 Bridge

Main3 60958 .3 .5

Main3 60618 .1 .3
Page 11
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PROPOSED CONDITION - ALTERNATIVE 1
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PROPOSED CONDITION - ALTERNATIVE 1

0Z°0 eCYYTT £6'29.1 vi'e 95£000°0 20°€TT 69°20T 68°21T vv'€0T 008081 IeaA 005 81909 gurely
220 259°6€9 26°86.L 4R T¥¥000°0 80°¢CTT 61°L0T ¢6'TTT vr'e0T 00'8¥¥T Jes A 00T 87909 gurey
220 YT'eLT 0L'76S zee 8270000 0STIT 18'90T GETIT vv'€0T 00°€22T IeaA 05 81909 gureiy
0Z°0 G8'/2T 66'SYS v0'S £8£000°0 ETTIT 65°90T 00'TTT Y'€0T 00°250T IeaA G2 81909 gurely
W) (1 bs) (spy) (e [N) [N) W) W) (sp)
luD # apnoi4 ypimdol | eaiy molH Uy [8A adojs ‘9’3 IEERSE ‘STM D IETERSI [3 YD UIN [e101 O alyoid BlS Jany yoesy

(panunuo)) gurey :yoeay [eueDy9a1dadead BNl T IV - pasodold ueld SYY-O3H

E-50



Plan: Proposed - Alt 1 PeaceCreekCanal

PROPOSED CONDITION - ALTERNATIVE 1

Main3 RS: 61158

Profile: 25 Year

E.G. US. (ft) 111.99 | Element Inside BR US Inside BR DS
W.S. US. (ft) 111.96 | E.G. Elev (ft) 111.98 111.96
Q Total (cfs) 1057.00 | W.S. Elev (ft) 111.96 111.93
Q Bridge (cfs) 1057.00 | Crit W.S. (ft) 106.42 106.69
Q Weir (cfs) Max Chl Dpth (ft) 8.77 7.89
Weir Sta Lft (ft) Vel Total (ft/s) 1.27 1.38
Weir Sta Rgt (ft) Flow Area (sq ft) 833.39 768.21
Weir Submerg Froude # Chl 0.09 0.10
Weir Max Depth (ft) Specif Force (cu ft) 2864.47 2478.55
Min El Weir Flow (ft) 118.17 | Hydr Depth (ft) 6.23 5.75
Min El Prs (ft) 125.22 | W.P. Total (ft) 137.31 136.52
Delta EG (ft) 0.03 | Conv. Total (cfs) 91564.1 80249.7
Delta WS (ft) 0.03 | Top Width (ft) 133.83 133.71
BR Open Area (sq ft) 2427.39 | Frctn Loss (ft) 0.02 0.00
BR Open Vel (ft/s) 1.38 | C & E Loss (ft) 0.00 0.00
Coef of Q Shear Total (Ib/sq ft) 0.05 0.06
Br Sel Method Energy only | Power Total (Ib/ft s) 0.00 0.00
Plan: Proposed - Alt1 PeaceCreekCanal Main3 RS: 61158 Profile: 50 Year
E.G. US. (ft) 112.37 | Element Inside BR US Inside BR DS
W.S. US. (ft) 112.34 | E.G. Elev (ft) 112.36 112.34
Q Total (cfs) 1223.00 | W.S. Elev (ft) 112.34 112.30
Q Bridge (cfs) 1223.00 | Crit W.S. (ft) 106.60 106.99
Q Weir (cfs) Max Chl Dpth (ft) 9.15 8.26
Weir Sta Lft (ft) Vel Total (ft/s) 1.38 1.49
Weir Sta Rgt (ft) Flow Area (sq ft) 884.23 818.59
Weir Submerg Froude # Chl 0.10 0.11
Weir Max Depth (ft) Specif Force (cu ft) 3199.76 2787.36
Min El Weir Flow (ft) 118.17 | Hydr Depth (ft) 6.53 6.05
Min El Prs (ft) 125.22 | W.P. Total (ft) 139.00 138.20
Delta EG (ft) 0.04 | Conv. Total (cfs) 100240.9 88486.3
Delta WS (ft) 0.04 | Top Width (ft) 135.34 135.21
BR Open Area (sq ft) 2427.39 | Frctn Loss (ft) 0.02 0.01
BR Open Vel (ft/s) 1.49 | C & E Loss (ft) 0.00 0.00
Coef of Q Shear Total (Ib/sq ft) 0.06 0.07
Br Sel Method Energy only | Power Total (Ib/ft s) 0.00 0.00
Plan: Proposed - Alt 1 PeaceCreekCanal Main3 RS: 61158 Profile: 100 Year
E.G. US. (ft) 112.96 | Element Inside BR US Inside BR DS
W.S. US. (ft) 112.92 | E.G. Elev (ft) 112.96 112.93
Q Total (cfs) 1448.00 | W.S. Elev (ft) 112.92 112.89
Q Bridge (cfs) 1448.00 | Crit W.S. (ft) 106.78 107.33
Q Weir (cfs) Max Chl Dpth (ft) 9.73 8.85
Weir Sta Lft (ft) Vel Total (ft/s) 1.49 1.60
Weir Sta Rgt (ft) Flow Area (sq ft) 972.18 904.12
Weir Submerg Froude # Chl 0.10 0.11
Weir Max Depth (ft) Specif Force (cu ft) 3757.19 3305.08
Min El Weir Flow (ft) 118.17 | Hydr Depth (ft) 6.23 5.95
Min El Prs (ft) 125.22 | W.P. Total (ft) 160.58 155.54
Delta EG (ft) 0.04 | Conv. Total (cfs) 115460.6 102901.7
Delta WS (ft) 0.04 | Top Width (ft) 156.00 156.00
BR Open Area (sq ft) 2427.39 | Frctn Loss (ft) 0.03 0.01
BR Open Vel (ft/s) 1.60 | C & E Loss (ft) 0.00 0.00
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Plan: Proposed - Alt 1 PeaceCreekCanal

PROPOSED CONDITION - ALTERNATIVE 1

Main3 RS: 61158

Profile: 100 Year (Continued)

Coef of Q Shear Total (Ib/sq ft) 0.06 0.07
Br Sel Method Energy only | Power Total (Ib/ft s) 0.00 0.00
Plan: Proposed - Alt1 PeaceCreekCanal Main3 RS: 61158 Profile: 500 Year
E.G. US. (ft) 113.88 | Element Inside BR US Inside BR DS
W.S. US. (ft) 113.84 | E.G. Elev (ft) 113.88 113.85
Q Total (cfs) 1808.00 | W.S. Elev (ft) 113.84 113.80
Q Bridge (cfs) 1808.00 | Crit W.S. (ft) 107.06 107.60
Q Weir (cfs) Max Chl Dpth (ft) 10.65 9.76
Weir Sta Lft (ft) Vel Total (ft/s) 1.62 1.73
Weir Sta Rgt (ft) Flow Area (sq ft) 1115.08 1043.29
Weir Submerg Froude # Chl 0.10 0.11
Weir Max Depth (ft) Specif Force (cu ft) 4737.99 4222.10
Min El Weir Flow (ft) 118.17 | Hydr Depth (ft) 7.15 6.86
Min El Prs (ft) 125.22 | W.P. Total (ft) 162.41 156.46
Delta EG (ft) 0.04 | Conv. Total (cfs) 142192.6 128409.2
Delta WS (ft) 0.04 | Top Width (ft) 156.00 156.00
BR Open Area (sq ft) 2427.39 | Frctn Loss (ft) 0.03 0.01
BR Open Vel (ft/s) 1.73 | C & E Loss (ft) 0.00 0.00
Coef of Q Shear Total (Ib/sq ft) 0.07 0.08
Br Sel Method Energy only | Power Total (Ib/ft s) 0.00 0.00
Plan: Proposed - Alt 1 PeaceCreekCanal Main3 RS: 61026 Profile: 25 Year
E.G. US. (ft) 111.95 | Element Inside BR US Inside BR DS
W.S. US. (ft) 111.92 | E.G. Elev (ft) 111.95 111.23
Q Total (cfs) 1057.00 | W.S. Elev (ft) 111.92 111.19
Q Bridge (cfs) 1057.00 | Crit W.S. (ft) 106.78 106.34
Q Weir (cfs) Max Chl Dpth (ft) 7.88 7.18
Weir Sta Lft (ft) Vel Total (ft/s) 1.45 1.46
Weir Sta Rgt (ft) Flow Area (sq ft) 728.77 722.23
Weir Submerg Froude # Chl 0.10 0.11
Weir Max Depth (ft) Specif Force (cu ft) 2307.99 2300.32
Min El Weir Flow (ft) 117.59 | Hydr Depth (ft) 5.46 5.63
Min El Prs (ft) 116.20 | W.P. Total (ft) 216.88 210.25
Delta EG (ft) 0.74 | Conv. Total (cfs) 56214.3 57294.7
Delta WS (ft) 0.74 | Top Width (ft) 133.51 128.27
BR Open Area (sq ft) 1329.03 | Frctn Loss (ft)
BR Open Vel (ft/s) 1.46 | C & E Loss (ft)
Coef of Q Shear Total (Ib/sq ft) 0.07 0.07
Br Sel Method Momentum | Power Total (Ib/ft s) 0.00 0.00
Plan: Proposed - Alt 1 PeaceCreekCanal Main3 RS: 61026 Profile: 50 Year
E.G. US. (ft) 112.33 | Element Inside BR US Inside BR DS
W.S. US. (ft) 112.30 | E.G. Elev (ft) 112.33 111.61
Q Total (cfs) 1223.00 | W.S. Elev (ft) 112.29 111.56
Q Bridge (cfs) 1223.00 | Crit W.S. (ft) 107.04 106.50
Q Weir (cfs) Max Chl Dpth (ft) 8.25 7.55
Weir Sta Lft (ft) Vel Total (ft/s) 1.57 1.59
Weir Sta Rgt (ft) Flow Area (sq ft) 778.86 770.41
Weir Submerg Froude # Chl 0.10 0.11
Weir Max Depth (ft) Specif Force (cu ft) 2601.25 2591.46
Min El Weir Flow (ft) 117.59 | Hydr Depth (ft) 5.77 5.94
Min El Prs (ft) 116.20 | W.P. Total (ft) 223.78 217.15
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Plan: Proposed - Alt 1 PeaceCreekCanal

PROPOSED CONDITION - ALTERNATIVE 1

Main3 RS: 61026

Profile: 50 Year (Continued)

Delta EG (ft) 0.73 | Conv. Total (cfs) 61377.4 62338.7
Delta WS (ft) 0.74 | Top Width (ft) 135.00 129.76
BR Open Area (sq ft) 1329.03 | Frctn Loss (ft)

BR Open Vel (ft/s) 1.59 | C & E Loss (ft)

Coef of Q Shear Total (Ib/sq ft) 0.09 0.09
Br Sel Method Momentum | Power Total (Ib/ft s) 0.00 0.00

Plan: Proposed - Alt1 PeaceCreekCanal Main3 RS: 61026 Profile: 100 Year

E.G. US. (ft) 112.92 | Element Inside BR US Inside BR DS
W.S. US. (ft) 112.88 | E.G. Elev (ft) 112.92 112.20
Q Total (cfs) 1448.00 | W.S. Elev (ft) 112.87 112.15
Q Bridge (cfs) 1448.00 | Crit W.S. (ft) 107.41 106.70
Q Weir (cfs) Max Chl Dpth (ft) 8.83 8.14
Weir Sta Lft (ft) Vel Total (ft/s) 1.69 1.71
Weir Sta Rgt (ft) Flow Area (sq ft) 858.12 847.03
Weir Submerg Froude # Chl 0.11 0.12
Weir Max Depth (ft) Specif Force (cu ft) 3093.83 3081.53
Min El Weir Flow (ft) 117.59 | Hydr Depth (ft) 6.25 6.41
Min El Prs (ft) 116.20 | W.P. Total (ft) 234.53 227.96
Delta EG (ft) 0.73 | Conv. Total (cfs) 69731.0 70507.6
Delta WS (ft) 0.73 | Top Width (ft) 137.33 132.10
BR Open Area (sq ft) 1329.03 | Frctn Loss (ft)

BR Open Vel (ft/s) 1.71 | C & E Loss (ft)

Coef of Q Shear Total (Ib/sq ft) 0.10 0.10
Br Sel Method Momentum | Power Total (Ib/ft s) 0.00 0.00

Plan: Proposed - Alt 1 PeaceCreekCanal Main3 RS: 61026 Profile: 500 Year

E.G. US. (ft) 113.84 | Element Inside BR US Inside BR DS
W.S. US. (ft) 113.80 | E.G. Elev (ft) 113.84 113.12
Q Total (cfs) 1808.00 | W.S. Elev (ft) 113.78 113.07
Q Bridge (cfs) 1808.00 | Crit W.S. (ft) 107.77 107.00
Q Weir (cfs) Max Chl Dpth (ft) 9.74 9.06
Weir Sta Lft (ft) Vel Total (ft/s) 1.84 1.86
Weir Sta Rgt (ft) Flow Area (sq ft) 984.75 969.97
Weir Submerg Froude # Chl 0.11 0.12
Weir Max Depth (ft) Specif Force (cu ft) 3959.33 3943.44
Min El Weir Flow (ft) 117.59 | Hydr Depth (ft) 6.99 7.14
Min El Prs (ft) 116.20 | W.P. Total (ft) 251.34 244.92
Delta EG (ft) 0.73 | Conv. Total (cfs) 83488.3 83944.8
Delta WS (ft) 0.73 | Top Width (ft) 140.97 135.77
BR Open Area (sq ft) 1329.03 | Frctn Loss (ft)

BR Open Vel (ft/s) 1.86 | C & E Loss (ft)

Coef of Q Shear Total (Ib/sq ft) 0.11 0.11
Br Sel Method Momentum | Power Total (Ib/ft s) 0.00 0.00
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PROPOSED CONDITION - ALTERNATIVE 1
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PROPOSED CONDITION - ALTERNATIVE 1
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PROPOSED CONDITION - ALTERNATIVE 1
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PROPOSED CONDITION - ALTERNATIVE 1
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PROPOSED CONDITION - ALTERNATIVE 2

SR 60 over PCDC.rep

HEC-RAS Version 4.1.0 Jan 2010
U.S. Army Corps of Engineers
Hydrologic Engineering Center
609 Second Street
Davis, California

X X XXXXXX XXXX XXXX XX XXXX
X X X X X X X X X X

X X X X X X X X X

XXXXXXX  XXXX X XXX XXXX XXXXXX XXXX
X X X X X X X X X
X X X X X X X X X X
X X XXXXXX XXXX X X X X XXXXX

PROJECT DATA

Project Title: SR 60 over PCDC

Project File : SR 60 over PCDC.prj

Run Date and Time: 5/6/2016 4:34:10 PM

Project in English units

Project Description:

CRS Info=<SpatialReference> <CoordinateSystem Code="3517"
Unit="US_survey_Foot" /> <Registration OffsetX="0" OffsetY="0" OffsetZ="0"
ScaleX="1" ScaleY="1" ScaleZ="1" /></SpatialReference>

PLAN DATA

Plan Title: Proposed - Alt 2
Plan File : M:\43655915201_PM_SR60_CSX (FD)\5_DRAINAGE\HEC-RAS\SR 60 over PCDC.p02

Geometry Title: Proposed - Alt 2
Geometry File : M:\43655915201_PM_SR60_CSX (FD)\5_DRAINAGE\HEC-RAS\SR 60 over
PCDC.g02

Flow Title : Flow Data
Flow File : M:\43655915201_PM_SR60_CSX (FD)\5_DRAINAGE\HEC-RAS\SR 60 over
PCDC. f01

Plan Summary Information:

Number of: Cross Sections = 5 Multiple Openings = 0
Culverts = 0 Inline Structures = 0
Bridges = 2 Lateral Structures = 0
Computational Information
Water surface calculation tolerance = 0.01
Critical depth calculation tolerance = 0.01
Maximum number of -iterations = 20
Maximum difference tolerance = 0.33
Flow tolerance factor = 0.001

Computation Options
Critical depth computed only where necessary

Page 1
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PROPOSED CONDITION - ALTERNATIVE 2

SR 60 over PCDC.rep
Conveyance Calculation Method: At breaks in n values only

Friction Slope Method: Average Conveyance
Computational Flow Regime: Subcritical Flow
FLOW DATA

Flow Title: Flow Data
Flow File : M:\43655915201_PM_SR60_CSX (FD)\5_DRAINAGE\HEC-RAS\SR 60 over PCDC.f01

Flow Data (cfs)
River Reach RS 25 Year 50 Year 100 Year 500 Year

PeaceCreekCanal Main3 61397 1057 1223 1448 1808

Boundary Conditions

River Reach Profile Upstream Downstream
PeaceCreekCanal Main3 25 Year Known WS = 111
PeaceCreekCanal Main3 50 Year Known WS = 111.35
PeaceCreekCanal Main3 100 Year Known WS = 111.92
PeaceCreekCanal Main3 500 Year Known WS = 112.89

GEOMETRY DATA

Geometry Title: Proposed - Alt 2
Geometry File : M:\43655915201_PM_SR60_CSX (FD)\5_DRAINAGE\HEC-RAS\SR 60 over PCDC.g02

CROSS SECTION

RIVER: PeaceCreekCanal

REACH: Main3 RS: 61397
INPUT
Description:
Station Elevation Data num= 66
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 115 33.22 115 52.93 114.33 78.28 114.27 102.48 114.89
119.95 114.94 191.95 113.92 215.3 114.04 290.03 114 334.6 113.44

347.36 113.67 383.17 112.9 403.15 112.83 419.46 111.95 434.81 112.03
457.95 111.44 479.62 112.11 503.08 111.54 521.01 111.5 531.9 110.86
603.74 111.76 615.49 112.38 639.19 112.78 657.26 111.99 678.74 108.87
700.91 106.92 708.93 105.56 731.55 104.34 763.75 104.31 776.31 105.25
785.25 106.76 821.24 106.55 829.63 106.8 839.8 108.57 877.59 109.31
926.02 109.11 972.4 109.86 1017.79 110.27 1054.63 110.48 1088.12 110.38
1163.67 110.59 1188.42 110.73 1264.32 110.75 1284.24 111.87 1335.61 111.07
1362.69 111.17 1396 110.9 1416.92 111.05 1436.67 111.47 1436.74 111.47

Page 2
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1445.37
1572.88
1684.42

1750

111.53 1475

112.55 1588.13

113 1686.87
114.1

Manning's n Values
Sta n Val Sta
0 .1 708.93

Bank Sta: Left
708.93

Right
776.31

CROSS SECTION

RIVER: PeaceCreekCanal
REACH: Main3

INPUT
Description:
Station Elevation
Sta Elev
114.14
114.21
113.84
113.13
106.66
105.13
112.3
112.73
112.22
112.22
112.38
111.43
114.1

Data
Sta
17.14
182.65
478.14
687.97
923.74
997.78
1077.69
1332.42
1609.1
1867.26
2137.72
2199.22

0

98.8
463.95
675.26
897.12
990.06
1049.2
1303.97
1532.03
1813.59
2111.51
2161.14
2484.83

Manning's n Values
Sta n Val Sta
0 .1 923.74

Bank Sta: Left Right
923.74 1007.71

Ineffective Flow num=
Sta L Sta R Elev

0 837.07 117.6
1085.83 2484.83 117.6

BRIDGE

RIVER: PeaceCreekCanal
REACH: Main3

INPUT

Description:

Distance from Upstream XS
Deck/Roadway Width

Weir Coefficient

Upstream
num= 19
Sta Hi Cord Lo Cord

PROPOSED CONDITION - ALTERNATIVE 2

SR 60 over PCDC.rep
111.86 1497.5 111.94 1563.93
112.79 1604.36 112.59 1648.04

113 1689.22 113.01 1696
num= 3
n Val Sta n Val
.035 776.31 .1
Lengths: Left Channel Right

174.52 154.66 112.86

RS: 61242

num=

Elev
114.
114.
113.
113.
104.
104.
112.
112.
112.
112.
111.
112.

Elev
114.08
114.33
113.32
113.19
103.44

105.3
112.25
112.21

111.8
111.95
111.69
112.36

Sta
39.42
388.83
585.36
837.07
936.7
1015.
1142.
1472.
1711.
2004 .
2146.
2303.

25.
296.
558.
776.
928.

1007.
1111.
1415.
1637.
1919.
2137.
2213.

num= 3
n Val Sta n Val
.035 1007.71 .1

Lengths: Left Channel
166.15 197.18
2
Permanent
F
F

Right
223.3

RS: 61158

24
145.3
2.6

Deck/Roadway Coordinates

Sta Hi Cord Lo Cord
Page 3
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112.63 1569.18 112.57
112.68 1680.92 113.01
113.06 1699.55 113.2

Coeff Contr. Expan.
.1 .3

Elev
114.
114.
112.
108.
104.
112.
112.
112.
111.
111.
110.
113.8

Elev
114.
114.
113.
113.
103.

Sta

79.9
450.19
604.87
876.36
945.08
106. 1044.06
112.61 1215.86
112.34 1502.9
111.52 1774.91
112.02 2012.37
110.58 2154
113.3 2408.7

Coeff Contr. Expan.
.3 .5

Sta Hi Cord Lo Cord



0
300
600
898

1062
1400
2500

152.8
149.2
143.3
135.22
129.79
121.3
117.7

102
102

PROPOSED CONDITION - ALTERNATIVE 2

SR 60 over PCDC.rep

Upstream Bridge Cross Section Data

Station Elevation Data
Sta Elev Sta
0 123 898
923.74 106.63 930.24
997.78 104.95 1007.71
1058 112.5 1058
Manning's n Values
Sta n Val Sta
0 .1 898
Bank Sta: Left Right
912 1048
Ineffective Flow num=
StaL StaR Elev
0 837.07 117.6
1085.83 2484.83 117.6

100 151.8
400 147.5
700 140.9
898 135.22
1200 126.15
1500 119.7
num= 19
Elev Sta
122.62 902
103.38 936.7
105.3 1015.93
117.02 1062
num= 3
n Val Sta
.045 1062
Coeff Contr.
.3
2
Permanent
F
F

Downstream Deck/Roadway Coordinates

num= 20
Sta Hi Cord Lo Cord Sta Hi Cord
0 153.1 66.21 152.8
266.21 150.6 366.21 149.2
566.21 145.5 666.21 143.3
866.21 138.2 967 135.22
1131 129.79 124.04 1131 129.79
1366.21 123.55 1466.21 121.3
1666.21 118.6 2500 117.7
Downstream Bridge Cross Section Data
Station Elevation Data num= 19
Sta Elev Sta Elev Sta
0 123 971 122.45 971
1001.4 107.2 1022.38 106.7 1034.85
1084.55 104.04 1088.94 104.95 1096.64
1127 112.5 1127 117.02 1131
Manning's n Values num= 3
Sta n Val Sta n Val Sta
0 .1 971 .045 1131
Bank Sta: Left Right Coeff Contr.
981 1117 .3
Ineffective Flow num= 2
StaL StaR Elev Permanent
0 974.93 117.6 F
1154.43 2074.5 117.6 F

Upstream Embankment side slope
Downstream Embankment side slope

Maximum allowable submergence for weir flow

Elevation at which weir flow begins

200
500
800
1062
1300
1600

129.47

Elev Sta
122.45 902
103.19 945.08
106.22 1035.99
117.19 2484.83

n Val
.1

Expan.
.5

Lo Cord Sta
166.21
466.21
766.21
102 967
102 1266.21

1566.21

Elev Sta
112.5 981
105.07 1036.71
106.78 1106.64
117.19 2074.5

n Val
.1

Expan.
.5

.98

)
)
«Q
o
»

E-68

Hi Cord

0 horiz.
0 horiz.

to 1.0 vertical

150.6
145.5
138.2
129.79 124.04
123.55
118.6
Elev Sta Elev
112.5 912 112.5
104.49 990.06 105.13
106.5 1048 112.5
117.5
Lo Cord
151.8
147.5
140.9
135.22 129.47
126.15
119.7
Elev Sta Elev
112.5 991.4 107.31
104.2 1063.62 104.78
107.35 1117 112.5
116.2
to 1.0 vertical



Energy head used 1in spillway design =

Spillway height used 1in design
Weir crest shape

Number of Abutments = 2

Abutment Data

PROPOSED CONDITION - ALTERNATIVE 2

SR 60 over PCDC.rep

Broad Crested

Upstream num= 5
Sta Elev Sta Elev Sta Elev Sta Elev
898 122.62 902 122.45 902 112.5 912 112.5
Downstream num= 5
Sta Elev Sta Elev Sta Elev Sta Elev
967 122.62 971 122.45 971 112.5 981 112.5
Abutment Data
Upstream num= 5
Sta Elev Sta Elev Sta Elev Sta Elev
1023 100 1048 112.5 1058 112.5 1058 117.02
Downstream num= 5
Sta Elev Sta Elev Sta Elev Sta Elev
1092 100 1117 112.5 1127 112.5 1127 117.02
Number of Piers = 1
Pier Data
Pier Station Upstream= 980 Downstream= 1049
Upstream num= 4
Width Elev Width Elev Width Elev Width Elev
2 90 2 122.8 4.5 122.8 4.5 126.8
Downstream num= 4
Width Elev Width Elev Width Elev Width Elev
2 90 2 122.8 4.5 122.8 4.5 126.8
Number of Bridge Coefficient Sets = 1
Low Flow Methods and Data
Energy
Momentum dd = 2
Yarnell Kval = 1.25

Selected Low Flow Methods = Highest Energy Answer

High Flow Method
Energy Only

Additional Bridge Parameters

Add Friction component to Momentum
Do not add Weight component to Momentum

Class B flow critical depth computations use critical depth

inside the bridge at the upstream end
Criteria to check for pressure flow = Upstream energy grade Tline

CROSS SECTION

RIVER: PeaceCreekCanal

REACH: Main3 RS: 61045
INPUT
Description:
Station Elevation Data num= 52
Sta Elev Sta Elev Sta Elev Sta Elev
Page 5
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Sta
937

Sta
1006

Sta
1062

Sta
1131

Sta

Elev
100

Elev
100

Elev
117.19

Elev
117.19

Elev



PROPOSED CONDITION - ALTERNATIVE 2

SR 60 over PCDC.rep

154.84
505.85
805.23
999.3
1063.62
1127.5
1237.16
1532.76
1781.72
1954.57

Coeff Contr.

0 119.21 26.89 118.7 32.6 119.09 110.55 119.13
193.01 118.88 281.74 118.31 355.99 118.13 412.82 117.54
570.72 116.94 583.11 117.52 705.71 117.55 730.71 116.99
825.95 117.29 910.22 117.57 974.93 117.47 984.48 116.99
1001.3 110.5 1010.3 106 1034.85 105.07 1036.71 104.2
1084.55 104.04 1088.94 104.95 1095.74 106.78 1116.5 107
1137.5 112.5 1143.99 115.11 1154.43 117.48 1204.33 117.66
1361.41 116.88 1403.2 117.16 1413.99 116.76 1455.83 117.09
1553.28 117 1587.19 116.56 1603.44 116.97 1659.81 116.47
1808.86 116.81 1823.56 116.28 1858.25 116.54 1911.33 115.88
2025.01 116.42 2074.5 116.2
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .1 974.93 .045 1154.43 .1
Bank Sta: Left Right Lengths: Left Channel Right
974.93 1154.43 99.55 87.28 85.32
Ineffective Flow num= 2
Sta L StaR Elev Permanent
0 974.93 117.6 F
1154.43 2074.5 117.6 F
BRIDGE
RIVER: PeaceCreekCanal
REACH: Main3 RS: 61026
INPUT
Description:
Distance from Upstream XS = 3
Deck/Roadway Width = 35.1
Weir Coefficient = 2.6
Upstream Deck/Roadway Coordinates
num= 11
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord
-8.75 119.38 88.3 119.06 304.6 118.39
701.62 117.6 986.8 117.6 102 986.8 117.6
1146.8 117.58 116.2 1146.8 117.58 102 1169.81 117.65
1321.27 117.67 2400 117.8
Upstream Bridge Cross Section Data
Station Elevation Data num= 57
Sta Elev Sta Elev Sta Elev Sta Elev
0 119.21 26.89 118.7 32.6 119.09 110.55 119.13
193.01 118.88 281.74 118.31 355.99 118.13 412.82 117.54
570.72 116.94 583.11 117.52 705.71 117.55 730.71 116.99
825.95 117.29 910.22 117.57 974.93 117.47 986.8 115.2
998.8 110.5 1000.8 110.5 1007.7 107.1 1017.7 106.83
1034.85 105.07 1036.71 104.2 1063.62 104.78 1084.55 104.04
1095.74 106.78 1118.7 107.96 1128.7 108.47 1132.8 110.5
1143.8 115 1146.8 115.2 1154.43 117.48 1204.33 117.66
1361.41 116.88 1403.2 117.16 1413.99 116.76 1455.83 117.09
1553.28 117 1587.19 116.56 1603.44 116.97 1659.81 116.47
1808.86 116.81 1823.56 116.28 1858.25 116.54 1911.33 115.88
2025.01 116.42 2074.5 116.2
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .1 986.8 .045 1146.8 .1
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.3

Lo Cord

116.2

Sta
154.84
505.85
805.23

989.8
1022.38
1088.94

1134.8
1237.16
1532.76
1781.72
1954.57

118.48

117.3
117.07

110.5
104.78

112.5
117.28
116.81
116.36
116.28

Expan.
.5

Elev
118.48
117.3
117.07
115
106.7
104.95
110.5
117.28
116.81
116.36
116.28



PROPOSED CONDITION - ALTERNATIVE 2

SR 60 over PCDC.rep

Bank Sta: Left Right Coeff Contr. Expan.
1022.38 1088.94 .3 .5
Ineffective Flow num= 2
StaL StaR Elev Permanent
0 974.93 117.6 F
1154.43 2074.5 117.6 F

Downstream Deck/Roadway Coordinates

num=

10

Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
0 119.38 44.21 119.38 155.28 118.98
249.57 118.74 479.88 118.02 1012.8 117.59 102
1012.8 117.59 1l16.2 1172.8 117.58 116.2 1172.8 117.58 102
2400 117.6
Downstream Bridge Cross Section Data
Station Elevation Data num= 21
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 117.5 991 117.5 1012.8 115.2 1015.8 115 1024.8 110.5
1026.8 110.5 1035.54 106.13 1045.54 105.98 1051.69 105.89 1077.82 104.99
1107.59 104.01 1134.25 104.01 1137.8 104.27 1147.8 105 1158.8 110.5
1160.32 110.5 1160.8 110.5 1169.8 115 1172.8 115.2 1188 117.5
2358.42 117.5
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .1 1012.8 .045 1172.8 .1
Bank Sta: Left Right Coeff Contr. Expan.
1077.82 1147.8 .3 .5
Ineffective Flow num= 2
Sta L StaR Elev Permanent
0 1006.53 117.6 F
1293.89 2358.42 117.6 F
Upstream Embankment side slope 3 horiz. to 1.0 vertical
Downstream Embankment side slope 3 horiz. to 1.0 vertical
Maximum allowable submergence for weir flow .98

Elevation at which weir flow begins
Energy head used in spillway design
Spillway height used in design

Weir crest shape

Number of Abutments = 2

Abutment Data

Upstream num= 5
Sta Elev Sta Elev Sta
986.8 115.2 989.8 115 998.8
Downstream num= 5
Sta Elev Sta Elev Sta
1012.8 115.2 1015.8 115 1024.8
Abutment Data
Upstream num= 5
Sta Elev Sta Elev Sta
1116.8 102.5 1132.8 110.5 1134.8
Downstream num= 5
Sta Elev Sta Elev Sta
1142.8 102.5 1158.8 110.5 1160.8

Broad Crested

Elev Sta Elev Sta

110.5 1000.8 110.5 1016.8
Elev Sta Elev Sta
110.5 1026.8 110.5 1042.8
Elev Sta Elev Sta
110.5 1143.8 115 1146.8
Elev Sta Elev Sta
110.5 1169.8 115 1172.8
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Elev
102.5

Elev
102.5

Elev
115.2

Elev
115.2



PROPOSED CONDITION - ALTERNATIVE 2

Number of Piers = 7
Pier Data
Pier Station Upstream= 1006.
Upstream num= 4
Width Elev Width Elev
1.167 102 1.167 114.2
Downstream num= 4
Width Elev Width Elev
1.5 102 1.5 114.2
Pier Data
Pier Station Upstream= 1026.
Upstream num= 4
Width Elev Width Elev
1.167 102 1.167 114.2
Downstream num= 4
Width Elev Width Elev
1.5 102 1.5 114.2
Pier Data
Pier Station Upstream= 1046.
Upstream num= 4
Width Elev Width Elev
1.167 102 1.167 114.2
Downstream num= 4
Width Elev Width Elev
1.5 102 1.5 114.2
Pier Data
Pier Station Upstream= 1066.
Upstream num= 4
Width Elev Width Elev
1.167 102 1.167 114.2
Downstream num= 4
Width Elev Width Elev
1.5 102 1.5 114.2
Pier Data
Pier Station Upstream= 1086.
Upstream num= 4
Width Elev Width Elev
1.167 102 1.167 114.2
Downstream num= 4
Width Elev Width Elev
1.5 102 1.5 114.2
Pier Data
Pier Station Upstream= 1106.
Upstream num= 4
Width Elev Width Elev
1.167 102 1.167 114.2
Downstream num= 4
Width Elev Width Elev
1.5 102 1.5 114.2
Pier Data
Pier Station Upstream= 1126.
Upstream num= 4
Width Elev Width Elev

8

SR 60 over PCDC.rep

Downstream= 1032.8
Width Elev Width
2 114.2 2
Width Elev Width
3 114.2 3
Downstream= 1052.8
Width Elev Width
2 114.2 2
Width Elev Width
3 114.2 3
Downstream= 1072.8
Width Elev Width
2 114.2 2
Width Elev Width
3 114.2 3
Downstream= 1092.8
Width Elev Width
2 114.2 2
Width Elev Width
3 114.2 3
Downstream= 1112.8
Width Elev Width
2 114.2 2
Width Elev Width
3 114.2 3
Downstream= 1132.8
Width Elev Width
2 114.2 2
Width Elev Width
3 114.2 3
Downstream= 1152.8
Width Elev Width
Page 8
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Elev
116.2

Elev
116.2

Elev
116.2

Elev
116.2

Elev
116.2

Elev
116.2

Elev
116.2

Elev
116.2

Elev
116.2

Elev
116.2

Elev
116.2

Elev
116.2

Elev



1.167

Downstream
Width
1.5

Number of Bridge Coefficient Sets

102 1.167
num=
Elev Width
102 1.5

Low Flow Methods and Data
Energy
Momentum

Yarnell
Selected Low Flow Methods = Highest Energy Answer

High Flow Method
Energy Only

PROPOSED CONDITION - ALTERNATIVE 2

Additional Bridge Parameters
Add Friction component to Momentum

Do not add Weight component to Momentum
Class B flow critical depth computations use critical depth
inside the bridge at the upstream end
Criteria to check for pressure flow = Upstream energy grade Tine

CROSS SECTION

RIVER: PeaceCreekCanal
REACH: Main3

INPUT

Description:
Station Elevation Data
Elev

Sta

0

109.9

233.

581.

702.
1016.
1134.
1216.
1423.
1819.
2031.
2079.

2121

72

225é.6

2351.

66

113.
112.
115.
115.
115.
112.
104.
107.
113.
112.
112.
110.
111.
112.
113.

72
84
59
13

Sta
29.45

318.11
584.23
728.24
1043.73
1145.58
1239.48
1494.26
1899.42
2053.97
2081.23
2134.8
2273.08
2358.42

Manning's n Values
n Val

Bank Sta: Left

Sta L

Sta

0

.1

Sta
1077.82

Right

1077.82 1160.32
Ineffective Flow
Sta R
0 1006.53
1293.89 2358.42

CROSS SECTION

num=
Elev

117.6

117.6

SR 60 over PCDC.rep

RS: 60958

111.89
112.59
113.16

num=
n Val
.035

72
Sta
44 .85
140.95
327.66
630.99
829.35
1050.59
1160.32
1293.89
1531.07
1915.49
2055.23
2090.42
2152.95
2292.67

3
Sta
1160.32

114.2 2 114.2
4
Elev Width Elev
114.2 3 114.2
= 1
d = 2
Kval = 1.25

Elev
113.08
115.57

115.5
114.87
114.6
107.76
105.06

113.03
112.33
111.74
110.03
112.08
112.76

n Val
.1

Lengths: Left Channel
327.91 339.69 379.75

Permanent

F
F

Width

68.
202.
348.
662.
846.

1077.
1171.
1326.
1629.
1995.
2065.
2098.
2176.
2298.

Rig
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2

3

ht

116.2

Elev
116.2

Elev
113.27
115.6
115.28
117.11
114.76
104.99
106.01

113.11
112.02
111.73
110.38
112.17
112.76

Sta
70.38
223.9

421.88

695.63
1006.53
1107.59

1202.8
1406.14
1764.95
2016.93
2075.35
2107.52
2195.19
2330.65

Coeff Contr.

.3

Elev
112.51
116.11
115.68
116.42

113.3
104.01
106.31

112.16
112.04
110.93
111.17
112.15
113.04

Expan.
.5



PROPOSED CONDITION - ALTERNATIVE 2

RIVER: PeaceCreekCanal

SR 60 over PCDC.rep

REACH: Main3 RS: 60618
INPUT
Description:
Station Elevation Data num= 57
Sta Elev Sta Elev Sta Elev Sta
0 115 24.56 115 58.18 115.28 99.55
137.67 116 425.61 116 460.65 117 537.14
696.72 117.73 805.21 117.89 836.04 117.65 885.25
952.19 117.37 978.87 117.1 978.97 117.44 1133.64
1248.93 114 1274.05 113.42 1283.52 114.12 1283.68
1321.03 115.79 1327.05 114.5 1352.89 109.94 1365.14
1388.62 104.77 1391.53 104.03 1406.14 104.12 1427.18
1440.15 105.35 1456.72 110.02 1462.79 108.93 1467.38
1539.06 112.03 1575.45 112.18 1653.05 112.26 1688.06
1950.29 111.48 2061.49 111.73 2115.81 111.56 2162.53
2358.62 111.98 2387.73 112.14 2395.69 112.25 2408.87
2471.35 112.8 2489.65 112.98
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .1 1388.62 .035 1431.24 .1
Bank Sta: Left Right Lengths: Left Channel Right
1388.62 1431.24 0 0 0
SUMMARY OF MANNING'S N VALUES
River:PeaceCreekCanal
Reach River Sta. nl n2
Main3 61397 .1 .035
Main3 61242 .1 .035
Main3 61158 Bridge
Main3 61045 .1 .045
Main3 61026 Bridge
Main3 60958 .1 .035
Main3 60618 .1 .035
SUMMARY OF REACH LENGTHS
River: PeaceCreekCanal
Reach River Sta. Left Channel
Main3 61397 174.52 154.66
Main3 61242 166.15 197.18
Main3 61158 Bridge
Main3 61045 99.55 87.28
Main3 61026 Bridge
Main3 60958 327.91 339.69
Main3 60618 0 0
Page 10
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Elev
115.38
117.51
117.81

117
113.56
108.34
103.44
110.29
112.05

111.2
112.38

106.95
634.83
940.84
1203.02
1302.83
1386.97
1431.24
1490.27
1840
2268.98
2447.86

Coeff Contr.

n3

Right

112.86
223.3

85.32
379.75

.1

Elev
115.21
117.72
117.18

116
115
105.99
104.67
112.5
112.06
111.99
112.52

Expan.
.3



PROPOSED CONDITION - ALTERNATIVE 2

SR 60 over PCDC.rep

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: PeaceCreekCanal

Reach River Sta. Contr. Expan.
Main3 61397 .1 .3
Main3 61242 .3 .5
Main3 61158 Bridge
Main3 61045 .3 .5
Main3 61026 Bridge
Main3 60958 .3 5
Main3 60618 .1 3
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PROPOSED CONDITION - ALTERNATIVE 2
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PROPOSED CONDITION - ALTERNATIVE 2
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Plan: Proposed - Alt 2 PeaceCreekCanal

PROPOSED CONDITION - ALTERNATIVE 2

Main3 RS: 61158

Profile: 25 Year

E.G. US. (ft) 111.99 | Element Inside BR US Inside BR DS
W.S. US. (ft) 111.96 | E.G. Elev (ft) 111.99 111.96
Q Total (cfs) 1057.00 | W.S. Elev (ft) 111.96 111.93
Q Bridge (cfs) 1057.00 | Crit W.S. (ft) 106.46 106.76
Q Weir (cfs) Max Chl Dpth (ft) 8.77 7.89
Weir Sta Lft (ft) Vel Total (ft/s) 1.29 1.40
Weir Sta Rgt (ft) Flow Area (sq ft) 820.04 753.26
Weir Submerg Froude # Chl 0.09 0.10
Weir Max Depth (ft) Specif Force (cu ft) 2820.27 2423.62
Min El Weir Flow (ft) 118.17 | Hydr Depth (ft) 6.22 5.72
Min El Prs (ft) 129.47 | W.P. Total (ft) 149.28 149.45
Delta EG (ft) 0.04 | Conv. Total (cfs) 84302.8 73118.3
Delta WS (ft) 0.04 | Top Width (ft) 131.85 131.71
BR Open Area (sq ft) 3069.92 | Frctn Loss (ft) 0.03 0.01
BR Open Vel (ft/s) 1.40 | C & E Loss (ft) 0.00 0.00
Coef of Q Shear Total (Ib/sq ft) 0.05 0.07
Br Sel Method Energy only | Power Total (Ib/ft s) 0.00 0.00
Plan: Proposed - Alt2 PeaceCreekCanal Main3 RS: 61158 Profile: 50 Year
E.G. US. (ft) 112.38 | Element Inside BR US Inside BR DS
W.S. US. (ft) 112.34 | E.G. Elev (ft) 112.37 112.34
Q Total (cfs) 1223.00 | W.S. Elev (ft) 112.34 112.30
Q Bridge (cfs) 1223.00 | Crit W.S. (ft) 106.62 107.06
Q Weir (cfs) Max Chl Dpth (ft) 9.15 8.26
Weir Sta Lft (ft) Vel Total (ft/s) 1.41 1.52
Weir Sta Rgt (ft) Flow Area (sq ft) 870.20 802.87
Weir Submerg Froude # Chl 0.10 0.11
Weir Max Depth (ft) Specif Force (cu ft) 3151.00 2726.80
Min El Weir Flow (ft) 118.17 | Hydr Depth (ft) 6.53 6.03
Min El Prs (ft) 129.47 | W.P. Total (ft) 151.73 151.88
Delta EG (ft) 0.04 | Conv. Total (cfs) 92067.0 80449.5
Delta WS (ft) 0.04 | Top Width (ft) 133.36 133.21
BR Open Area (sq ft) 3069.92 | Frctn Loss (ft) 0.03 0.01
BR Open Vel (ft/s) 1.52 | C & E Loss (ft) 0.00 0.00
Coef of Q Shear Total (Ib/sq ft) 0.06 0.08
Br Sel Method Energy only | Power Total (Ib/ft s) 0.00 0.00
Plan: Proposed - Alt2 PeaceCreekCanal Main3 RS: 61158 Profile: 100 Year
E.G. US. (ft) 112.97 | Element Inside BR US Inside BR DS
W.S. US. (ft) 112.93 | E.G. Elev (ft) 112.96 112.93
Q Total (cfs) 1448.00 | W.S. Elev (ft) 112.93 112.89
Q Bridge (cfs) 1448.00 | Crit W.S. (ft) 106.81 107.37
Q Weir (cfs) Max Chl Dpth (ft) 9.74 8.85
Weir Sta Lft (ft) Vel Total (ft/s) 151 1.63
Weir Sta Rgt (ft) Flow Area (sq ft) 957.17 887.23
Weir Submerg Froude # Chl 0.10 0.11
Weir Max Depth (ft) Specif Force (cu ft) 3700.66 3235.30
Min El Weir Flow (ft) 118.17 | Hydr Depth (ft) 6.22 5.91
Min El Prs (ft) 129.47 | W.P. Total (ft) 174.47 170.38
Delta EG (ft) 0.05 | Conv. Total (cfs) 105594.8 93190.5
Delta WS (ft) 0.04 | Top Width (ft) 154.00 154.00
BR Open Area (sq ft) 3069.92 | Frctn Loss (ft) 0.03 0.01
BR Open Vel (ft/s) 1.63 | C & E Loss (ft) 0.00 0.00
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Plan: Proposed - Alt 2 PeaceCreekCanal

PROPOSED CONDITION - ALTERNATIVE 2

Main3 RS: 61158

Profile: 100 Year (Continued)

Coef of Q Shear Total (Ib/sq ft) 0.06 0.08
Br Sel Method Energy only | Power Total (Ib/ft s) 0.00 0.00
Plan: Proposed - Alt2 PeaceCreekCanal Main3 RS: 61158 Profile: 500 Year
E.G. US. (ft) 113.89 | Element Inside BR US Inside BR DS
W.S. US. (ft) 113.84 | E.G. Elev (ft) 113.89 113.85
Q Total (cfs) 1808.00 | W.S. Elev (ft) 113.84 113.80
Q Bridge (cfs) 1808.00 | Crit W.S. (ft) 107.09 107.65
Q Weir (cfs) Max Chl Dpth (ft) 10.65 9.76
Weir Sta Lft (ft) Vel Total (ft/s) 1.65 1.76
Weir Sta Rgt (ft) Flow Area (sq ft) 1098.34 1024.59
Weir Submerg Froude # Chl 0.10 0.12
Weir Max Depth (ft) Specif Force (cu ft) 4667.81 4136.45
Min El Weir Flow (ft) 118.17 | Hydr Depth (ft) 7.13 6.83
Min El Prs (ft) 129.47 | W.P. Total (ft) 178.13 173.13
Delta EG (ft) 0.05 | Conv. Total (cfs) 129136.9 115543.3
Delta WS (ft) 0.05 | Top Width (ft) 154.00 154.00
BR Open Area (sq ft) 3069.92 | Frctn Loss (ft) 0.03 0.01
BR Open Vel (ft/s) 1.76 | C & E Loss (ft) 0.00 0.00
Coef of Q Shear Total (Ib/sq ft) 0.08 0.09
Br Sel Method Energy only | Power Total (Ib/ft s) 0.00 0.00
Plan: Proposed - Alt2 PeaceCreekCanal Main3 RS: 61026 Profile: 25 Year
E.G. US. (ft) 111.95 | Element Inside BR US Inside BR DS
W.S. US. (ft) 111.92 | E.G. Elev (ft) 111.95 111.23
Q Total (cfs) 1057.00 | W.S. Elev (ft) 111.92 111.19
Q Bridge (cfs) 1057.00 | Crit W.S. (ft) 106.78 106.34
Q Weir (cfs) Max Chl Dpth (ft) 7.88 7.18
Weir Sta Lft (ft) Vel Total (ft/s) 1.45 1.46
Weir Sta Rgt (ft) Flow Area (sq ft) 728.77 722.23
Weir Submerg Froude # Chl 0.10 0.11
Weir Max Depth (ft) Specif Force (cu ft) 2307.99 2300.32
Min El Weir Flow (ft) 117.59 | Hydr Depth (ft) 5.46 5.63
Min El Prs (ft) 116.20 | W.P. Total (ft) 216.88 210.25
Delta EG (ft) 0.74 | Conv. Total (cfs) 56214.3 57294.7
Delta WS (ft) 0.74 | Top Width (ft) 133.51 128.27
BR Open Area (sq ft) 1329.03 | Frctn Loss (ft)
BR Open Vel (ft/s) 1.46 | C & E Loss (ft)
Coef of Q Shear Total (Ib/sq ft) 0.07 0.07
Br Sel Method Momentum | Power Total (Ib/ft s) 0.00 0.00
Plan: Proposed - Alt2 PeaceCreekCanal Main3 RS: 61026 Profile: 50 Year
E.G. US. (ft) 112.33 | Element Inside BR US Inside BR DS
W.S. US. (ft) 112.30 | E.G. Elev (ft) 112.33 111.61
Q Total (cfs) 1223.00 | W.S. Elev (ft) 112.29 111.56
Q Bridge (cfs) 1223.00 | Crit W.S. (ft) 107.04 106.50
Q Weir (cfs) Max Chl Dpth (ft) 8.25 7.55
Weir Sta Lft (ft) Vel Total (ft/s) 1.57 1.59
Weir Sta Rgt (ft) Flow Area (sq ft) 778.86 770.41
Weir Submerg Froude # Chl 0.10 0.11
Weir Max Depth (ft) Specif Force (cu ft) 2601.25 2591.46
Min El Weir Flow (ft) 117.59 | Hydr Depth (ft) 5.77 5.94
Min El Prs (ft) 116.20 | W.P. Total (ft) 223.78 217.15
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Plan: Proposed - Alt 2 PeaceCreekCanal

PROPOSED CONDITION - ALTERNATIVE 2

Main3 RS: 61026

Profile: 50 Year (Continued)

Delta EG (ft) 0.73 | Conv. Total (cfs) 61377.4 62338.7
Delta WS (ft) 0.74 | Top Width (ft) 135.00 129.76
BR Open Area (sq ft) 1329.03 | Frctn Loss (ft)

BR Open Vel (ft/s) 1.59 | C & E Loss (ft)

Coef of Q Shear Total (Ib/sq ft) 0.09 0.09
Br Sel Method Momentum | Power Total (Ib/ft s) 0.00 0.00

Plan: Proposed - Alt2 PeaceCreekCanal Main3 RS: 61026 Profile: 100 Year

E.G. US. (ft) 112.92 | Element Inside BR US Inside BR DS
W.S. US. (ft) 112.88 | E.G. Elev (ft) 112.92 112.20
Q Total (cfs) 1448.00 | W.S. Elev (ft) 112.87 112.15
Q Bridge (cfs) 1448.00 | Crit W.S. (ft) 107.41 106.70
Q Weir (cfs) Max Chl Dpth (ft) 8.83 8.14
Weir Sta Lft (ft) Vel Total (ft/s) 1.69 1.71
Weir Sta Rgt (ft) Flow Area (sq ft) 858.12 847.03
Weir Submerg Froude # Chl 0.11 0.12
Weir Max Depth (ft) Specif Force (cu ft) 3093.83 3081.53
Min El Weir Flow (ft) 117.59 | Hydr Depth (ft) 6.25 6.41
Min El Prs (ft) 116.20 | W.P. Total (ft) 234.53 227.96
Delta EG (ft) 0.73 | Conv. Total (cfs) 69731.0 70507.6
Delta WS (ft) 0.73 | Top Width (ft) 137.33 132.10
BR Open Area (sq ft) 1329.03 | Frctn Loss (ft)

BR Open Vel (ft/s) 1.71 | C & E Loss (ft)

Coef of Q Shear Total (Ib/sq ft) 0.10 0.10
Br Sel Method Momentum | Power Total (Ib/ft s) 0.00 0.00

Plan: Proposed - Alt2 PeaceCreekCanal Main3 RS: 61026 Profile: 500 Year

E.G. US. (ft) 113.84 | Element Inside BR US Inside BR DS
W.S. US. (ft) 113.80 | E.G. Elev (ft) 113.84 113.12
Q Total (cfs) 1808.00 | W.S. Elev (ft) 113.78 113.07
Q Bridge (cfs) 1808.00 | Crit W.S. (ft) 107.77 107.00
Q Weir (cfs) Max Chl Dpth (ft) 9.74 9.06
Weir Sta Lft (ft) Vel Total (ft/s) 1.84 1.86
Weir Sta Rgt (ft) Flow Area (sq ft) 984.75 969.97
Weir Submerg Froude # Chl 0.11 0.12
Weir Max Depth (ft) Specif Force (cu ft) 3959.33 3943.44
Min El Weir Flow (ft) 117.59 | Hydr Depth (ft) 6.99 7.14
Min El Prs (ft) 116.20 | W.P. Total (ft) 251.34 244.92
Delta EG (ft) 0.73 | Conv. Total (cfs) 83488.3 83944.8
Delta WS (ft) 0.73 | Top Width (ft) 140.97 135.77
BR Open Area (sq ft) 1329.03 | Frctn Loss (ft)

BR Open Vel (ft/s) 1.86 | C & E Loss (ft)

Coef of Q Shear Total (Ib/sq ft) 0.11 0.11
Br Sel Method Momentum | Power Total (Ib/ft s) 0.00 0.00
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PROPOSED CONDITION - ALTERNATIVE 2
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PROPOSED CONDITION - ALTERNATIVE 2
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PROPOSED CONDITION - ALTERNATIVE 2
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PROPOSED CONDITION - ALTERNATIVE 2
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PROPOSED CONDITION - ALTERNATIVE 2
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PROPOSED CONDITION - ALTERNATIVE 2
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PROPOSED CONDITION - ALTERNATIVE 2
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PROPOSED CONDITION - ALTERNATIVE 2
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PROPOSED CONDITION - ALTERNATIVE 2
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PROPOSED CONDITION - ALTERNATIVE 2
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HEC-RAS

Proposed Condition - Alternative 3
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PROPOSED CONDITION - ALTERNATIVE 3

SR 60 over PCDC.rep

HEC-RAS Version 4.1.0 Jan 2010
U.S. Army Corps of Engineers
Hydrologic Engineering Center
609 Second Street
Davis, California

X X XXXXXX XXXX XXXX XX XXXX
X X X X X X X X X X

X X X X X X X X X

XXXXXXX  XXXX X XXX XXXX XXXXXX XXXX
X X X X X X X X X
X X X X X X X X X X
X X XXXXXX XXXX X X X X XXXXX

PROJECT DATA

Project Title: SR 60 over PCDC

Project File : SR 60 over PCDC.prj

Run Date and Time: 5/6/2016 4:32:57 PM

Project in English units

Project Description:

CRS Info=<SpatialReference> <CoordinateSystem Code="3517"
Unit="US_survey_Foot" /> <Registration OffsetX="0" OffsetY="0" OffsetZ="0"
ScaleX="1" ScaleY="1" ScaleZ="1" /></SpatialReference>

PLAN DATA

Plan Title: Proposed - Alt 3
Plan File : M:\43655915201_PM_SR60_CSX (FD)\5_DRAINAGE\HEC-RAS\SR 60 over PCDC.p04

Geometry Title: Proposed - Alt 3
Geometry File : M:\43655915201_PM_SR60_CSX (FD)\5_DRAINAGE\HEC-RAS\SR 60 over
PCDC.g03

Flow Title : Flow Data
Flow File : M:\43655915201_PM_SR60_CSX (FD)\5_DRAINAGE\HEC-RAS\SR 60 over
PCDC. f01

Plan Summary Information:

Number of: Cross Sections = 5 Multiple Openings = 0
Culverts = 0 Inline Structures = 0
Bridges = 2 Lateral Structures = 0
Computational Information
Water surface calculation tolerance = 0.01
Critical depth calculation tolerance = 0.01
Maximum number of -iterations = 20
Maximum difference tolerance = 0.33
Flow tolerance factor = 0.001

Computation Options
Critical depth computed only where necessary

Page 1
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PROPOSED CONDITION - ALTERNATIVE 3

SR 60 over PCDC.rep
Conveyance Calculation Method: At breaks in n values only

Friction Slope Method: Average Conveyance
Computational Flow Regime: Subcritical Flow
FLOW DATA

Flow Title: Flow Data
Flow File : M:\43655915201_PM_SR60_CSX (FD)\5_DRAINAGE\HEC-RAS\SR 60 over PCDC.f01

Flow Data (cfs)
River Reach RS 25 Year 50 Year 100 Year 500 Year

PeaceCreekCanal Main3 61397 1057 1223 1448 1808

Boundary Conditions

River Reach Profile Upstream Downstream
PeaceCreekCanal Main3 25 Year Known WS = 111
PeaceCreekCanal Main3 50 Year Known WS = 111.35
PeaceCreekCanal Main3 100 Year Known WS = 111.92
PeaceCreekCanal Main3 500 Year Known WS = 112.89

GEOMETRY DATA

Geometry Title: Proposed - Alt 3
Geometry File : M:\43655915201_PM_SR60_CSX (FD)\5_DRAINAGE\HEC-RAS\SR 60 over PCDC.g03

CROSS SECTION

RIVER: PeaceCreekCanal

REACH: Main3 RS: 61397
INPUT
Description:
Station Elevation Data num= 66
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 115 33.22 115 52.93 114.33 78.28 114.27 102.48 114.89
119.95 114.94 191.95 113.92 215.3 114.04 290.03 114 334.6 113.44

347.36 113.67 383.17 112.9 403.15 112.83 419.46 111.95 434.81 112.03
457.95 111.44 479.62 112.11 503.08 111.54 521.01 111.5 531.9 110.86
603.74 111.76 615.49 112.38 639.19 112.78 657.26 111.99 678.74 108.87
700.91 106.92 708.93 105.56 731.55 104.34 763.75 104.31 776.31 105.25
785.25 106.76 821.24 106.55 829.63 106.8 839.8 108.57 877.59 109.31
926.02 109.11 972.4 109.86 1017.79 110.27 1054.63 110.48 1088.12 110.38
1163.67 110.59 1188.42 110.73 1264.32 110.75 1284.24 111.87 1335.61 111.07
1362.69 111.17 1396 110.9 1416.92 111.05 1436.67 111.47 1436.74 111.47

Page 2
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1445.37
1572.88
1684.42

1750

111.53 1475

112.55 1588.13

113 1686.87
114.1

Manning's n Values
Sta n Val Sta
0 .1 708.93

Bank Sta: Left
708.93

Right
776.31

CROSS SECTION

RIVER: PeaceCreekCanal
REACH: Main3

INPUT
Description:
Station Elevation
Sta Elev
114.14
114.21
113.84
113.13
106.66
105.13
112.3
112.73
112.22
112.22
112.38
111.43
114.1

Data
Sta
17.14
182.65
478.14
687.97
923.74
997.78
1077.69
1332.42
1609.1
1867.26
2137.72
2199.22

0

98.8
463.95
675.26
897.12
990.06
1049.2
1303.97
1532.03
1813.59
2111.51
2161.14
2484.83

Manning's n Values
Sta n Val Sta
0 .1 923.74

Bank Sta: Left Right
923.74 1007.71

Ineffective Flow num=
Sta L Sta R Elev

0 837.07 117.6
1085.83 2484.83 117.6

BRIDGE

RIVER: PeaceCreekCanal
REACH: Main3

INPUT

Description:

Distance from Upstream XS
Deck/Roadway Width

Weir Coefficient

Upstream
num= 19
Sta Hi Cord Lo Cord

PROPOSED CONDITION - ALTERNATIVE 3

SR 60 over PCDC.rep
111.86 1497.5 111.94 1563.93
112.79 1604.36 112.59 1648.04

113 1689.22 113.01 1696
num= 3
n Val Sta n Val
.035 776.31 .1
Lengths: Left Channel Right

174.52 154.66 112.86

RS: 61242

num=

Elev
114.
114.
113.
113.
104.
104.
112.
112.
112.
112.
111.
112.

Elev
114.08
114.33
113.32
113.19
103.44

105.3
112.25
112.21

111.8
111.95
111.69
112.36

Sta
39.42
388.83
585.36
837.07
936.7
1015.
1142.
1472.
1711.
2004 .
2146.
2303.

25.
296.
558.
776.
928.

1007.
1111.
1415.
1637.
1919.
2137.
2213.

num= 3
n Val Sta n Val
.035 1007.71 .1

Lengths: Left Channel
166.15 197.18
2
Permanent
F
F

Right
223.3

RS: 61158

24
145.3
2.6

Deck/Roadway Coordinates

Sta Hi Cord Lo Cord
Page 3
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112.63 1569.18 112.57
112.68 1680.92 113.01
113.06 1699.55 113.2

Coeff Contr. Expan.
.1 .3

Elev
114.
114.
112.
108.
104.
112.
112.
112.
111.
111.
110.
113.8

Elev
114.
114.
113.
113.
103.

Sta

79.9
450.19
604.87
876.36
945.08
106. 1044.06
112.61 1215.86
112.34 1502.9
111.52 1774.91
112.02 2012.37
110.58 2154
113.3 2408.7

Coeff Contr. Expan.
.3 .5

Sta Hi Cord Lo Cord



0
300
600
898

1062
1400
2500

152.8
149.2
143.3
135.22
129.79
121.3
117.7

102
102

PROPOSED CONDITION - ALTERNATIVE 3

SR 60 over PCDC.rep

Upstream Bridge Cross Section Data

Station Elevation Data
Sta Elev Sta
0 123 898
923.74 106.63 930.24
997.78 104.95 1007.71
1058 112.5 1058
Manning's n Values
Sta n Val Sta
0 .1 898
Bank Sta: Left Right
912 1048
Ineffective Flow num=
StaL StaR Elev
0 837.07 117.6
1085.83 2484.83 117.6

100 151.8
400 147.5
700 140.9
898 135.22
1200 126.15
1500 119.7
num= 19
Elev Sta
122.62 902
103.38 936.7
105.3 1015.93
117.02 1062
num= 3
n Val Sta
.045 1062
Coeff Contr.
.3
2
Permanent
F
F

Downstream Deck/Roadway Coordinates

num= 20
Sta Hi Cord Lo Cord Sta Hi Cord
0 153.1 66.21 152.8
266.21 150.6 366.21 149.2
566.21 145.5 666.21 143.3
866.21 138.2 967 135.22
1131 129.79 126.75 1131 129.79
1366.21 123.55 1466.21 121.3
1666.21 118.6 2500 117.7
Downstream Bridge Cross Section Data
Station Elevation Data num= 19
Sta Elev Sta Elev Sta
0 123 971 122.45 971
1001.4 107.2 1022.38 106.7 1034.85
1084.55 104.04 1088.94 104.95 1096.64
1127 112.5 1127 117.02 1131
Manning's n Values num= 3
Sta n Val Sta n Val Sta
0 .1 971 .045 1131
Bank Sta: Left Right Coeff Contr.
981 1117 .3
Ineffective Flow num= 2
StaL StaR Elev Permanent
0 974.93 117.6 F
1154.43 2074.5 117.6 F

Upstream Embankment side slope
Downstream Embankment side slope

Maximum allowable submergence for weir flow

Elevation at which weir flow begins

200
500
800
1062
1300
1600

132.18

Elev Sta
122.45 902
103.19 945.08
106.22 1035.99
117.19 2484.83

n Val
.1

Expan.
.5

Lo Cord Sta
166.21
466.21
766.21
102 967
102 1266.21

1566.21

Elev Sta
112.5 981
105.07 1036.71
106.78 1106.64
117.19 2074.5

n Val
.1

Expan.
.5

.98

)
)
«Q
o
»
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Hi Cord

0 horiz.
0 horiz.

to 1.0 vertical

150.6
145.5
138.2
129.79 126.75
123.55
118.6
Elev Sta Elev
112.5 912 112.5
104.49 990.06 105.13
106.5 1048 112.5
117.5
Lo Cord
151.8
147.5
140.9
135.22 132.18
126.15
119.7
Elev Sta Elev
112.5 991.4 107.31
104.2 1063.62 104.78
107.35 1117 112.5
116.2
to 1.0 vertical



PROPOSED CONDITION - ALTERNATIVE 3

Energy head used 1in spillway design

Spillway height used 1in design
Weir crest shape

Number of Abutments = 2

Abutment Data

Upstream num= 5
Sta Elev Sta Elev
898 122.62 902 122.45
Downstream num= 5
Sta Elev Sta Elev
967 122.62 971 122.45
Abutment Data
Upstream num= 5
Sta Elev Sta Elev
1023 100 1048 112.5
Downstream num= 5
Sta Elev Sta Elev
1092 100 1117 112.5
Number of Piers = 3
Pier Data
Pier Station Upstream=  937.5
Upstream num= 4
Width Elev Width Elev
2 90 2 125.9
Downstream num= 4
Width Elev Width Elev
2 90 2 125.9
Pier Data
Pier Station Upstream= 980
Upstream num= 4
Width Elev Width Elev
2 90 2 124.5
Downstream num= 4
Width Elev Width Elev
2 90 2 124.5
Pier Data
Pier Station Upstream= 1022.5
Upstream num= 4
Width Elev Width Elev
2 90 2 123.1
Downstream num= 4
Width Elev Width Elev
2 90 2 123.1

Number of Bridge Coefficient Sets

Low Flow Methods and Data

Energy
Momentum Cd
Yarnell Kval

SR 60 over PCDC.rep

Sta Elev Sta
902 112.5 912
Sta Elev Sta
971 112.5 981
Sta Elev Sta
1058 112.5 1058
Sta Elev Sta
1127 112.5 1127
Downstream= 1006.5
Width Elev Width
5 125.9 5
Width Elev Width
5 125.9 5
Downstream= 1049
Width Elev Width
5 124.5 5
Width Elev Width
5 124.5 5
Downstream= 1091.5
Width Elev Width
5 123.1 5
Width Elev Width
5 123.1 5
1
2
1.25

Selected Low Flow Methods = Highest Energy Answer

High Flow Method
Energy Only

Page 5
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Broad Crested

Elev
112.5

Elev
112.5

Elev
117.02

Elev
117.02

Elev
130.9

Elev
130.9

Elev
129.5

Elev
129.5

Elev
128.1

Elev
128.1

Sta
937

Sta
1006

Sta
1062

Sta
1131

Elev
100

Elev
100

Elev
117.19

Elev
117.19



PROPOSED CONDITION - ALTERNATIVE 3

Additional Bridge Parameters

Add Friction component to Momentum

SR 60 over PCDC.rep

Do not add Weight component to Momentum
Class B flow critical depth computations use critical depth
inside the bridge at the upstream end
= Upstream energy grade 1ine

Criteria to check for pressure flow

CROSS SECTION

RIVER: PeaceCreekCanal
REACH: Main3

INPUT

Description:
Station Elevation Data

Sta

0
193.01
570.72
825.95
1001.3
1084.55
1137.5
1361.41
1553.28
1808.86
2025.01

Elev
119.21
118.88
116.94
117.29

110.5
104.04
112.5
116.88
117
116.81
116.42

Sta
26.89
281.74
583.11
910.22
1010.3
1088.94
1143.99
1403.2
1587.19
1823.56
2074.5

Manning's n Values

Sta
0

Bank Sta:

n Val
.1

Left

Sta
974.93

Right

974.93 1154.43
Ineffective Flow

Sta L
0
1154.43

BRIDGE

Sta R
974.93
2074.5

num=

Elev
117.6
117.6

RIVER: PeaceCreekCanal
REACH: Main3

INPUT

Description:

Distance from Upstream XS

Deck/Roadway Width
Weir Coefficient
Deck/Roadway Coordinates

Upstream
num=

Sta
-8.75
701.62
1146.8
1321.27

Upstream

11

Hi Cord
119.38
117.6
117.58
117.67

Lo Cord

116.2

RS: 61045

num=
Elev
118.7
118.31
117.52
117.57
106
104.95
115.11
117.16
116.56
116.28
116.2

num=
n Val
.045

52
Sta
32.6
355.99
705.71
974.93
1034.85
1095.74
1154.43
1413.99
1603.44
1858.25

3
Sta
1154.43

Elev
119.09
118.13
117.55
117.47

Sta
110.55
412.82
730.71
984.48

105.07 1036.71

106.78

1116.5

117.48 1204.33
116.76 1455.83
116.97 1659.81
116.54 1911.33

n Val
.1

Lengths: Left Channel

99.55
2

Permanent

F
F

RS: 61026

3

3
5.1
2.6

87.28

Sta Hi Cord Lo Cord

88.3
986.8
1146.8
2400

119.06
117.6
117.58
117.8

Bridge Cross Section Data

102

Right
85.32

Elev
119.13
117.54
116.99
116.99

104.2
107
117.66
117.09
116.47
115.88

Sta
154.84
505.85
805.23

999.3
1063.62
1127.5
1237.16
1532.76
1781.72
1954.57

Coeff Contr.

.3

Sta Hi Cord Lo Cord

304.6
986.8

118.39
117.6

102 1169.81 117.65

Page 6
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116.2

Elev
118.48
117.3
117.07
110.5
104.78
112.5
117.28
116.81
116.36
116.28

Expan.
.5



PROPOSED CONDITION - ALTERNATIVE 3

SR 60 over PCDC.rep

Station Elevation Data num= 57
Sta Elev Sta Elev Sta
0 119.21 26.89 118.7 32.6
193.01 118.88 281.74 118.31 355.99
570.72 116.94 583.11 117.52 705.71
825.95 117.29 910.22 117.57 974.93
998.8 110.5 1000.8 110.5 1007.7
1034.85 105.07 1036.71 104.2 1063.62
1095.74 106.78 1118.7 107.96 1128.7
1143.8 115 1146.8 115.2 1154.43
1361.41 116.88 1403.2 117.16 1413.99
1553.28 117 1587.19 116.56 1603.44
1808.86 116.81 1823.56 116.28 1858.25
2025.01 116.42 2074.5 116.2

Manning's n Values num= 3
Sta n Val Sta n Val Sta
0 .1 986.8 .045 1146.8
Bank Sta: Left Right Coeff Contr.
1022.38 1088.94 .3
Ineffective Flow num= 2
StaL StaR Elev Permanent
0 974.93 117.6 F
1154.43 2074.5 117.6 F
Downstream Deck/Roadway Coordinates
num= 10
Sta Hi Cord Lo Cord Sta Hi Cord
0 119.38 44.21 119.38
249.57 118.74 479.88 118.02
1012.8 117.59 116.2 1172.8 117.58
2400 117.6
Downstream Bridge Cross Section Data
Station Elevation Data num= 21
Sta Elev Sta Elev Sta
0 117.5 9291 117.5 1012.8

1026.8 110.5 1035.54 106.13 1045.54
1107.59 104.01 1134.25 104.01 1137.8
1160.32 110.5 1160.8 110.5 1169.8
2358.42 117.5

Manning's n Values num= 3
Sta n Vval Sta n Val Sta
0 .1 1012.8 .045 1172.8
Bank Sta: Left Right Coeff Contr.
1077.82 1147.8 .3
Ineffective Flow num= 2
StaL StaR Elev Permanent
0 1006.53 117.6 F
1293.89 2358.42 117.6 F

Upstream Embankment side slope
Downstream Embankment side slope

Maximum allowable submergence for weir flow

Elevation at which weir flow begins
Energy head used in spillway design
Spillway height used 1in design

Weir crest shape

Elev

119
118
117
117

.09
.13
.55
.47

107.1

104.
108.
117.
116.
116.
116.

n Val

78
47
48
76
97
54

1

Expan.
.5

Lo Cord

116.2

Elev

11
105

5.2
.98

104.27

115

n Val

.1

Expan.
.5

Sta
110.55
412.82
730.71

986.8
1017.7
1084.55
1132.8
1204.33
1455.83
1659.81
1911.33

Sta
155.28
1012.8
1172.8

Sta
1015.8
1051.69
1147.8
1172.8

3 horiz.
3 horiz.

.98

Elev
119.13
117.54
116.99

115.2
106.83
104.04

110.5
117.66
117.09
116.47
115.88

Hi Cord
118.98
117.59
117.58

Elev
115
105.89
105
115.2

Broad Crested

Page 7
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Sta
154.84
505.85
805.23

989.8
1022.38
1088.94

1134.8
1237.16
1532.76
1781.72
1954.57

Lo Cord

102
102

Sta
1024.8
1077.82
1158.8
1188

Elev
118.48
117.3
117.07
115
106.7
104.95
110.5
117.28
116.81
116.36
116.28

Elev
110.5
104.99
110.5
117.5

to 1.0 vertical
to 1.0 vertical



PROPOSED CONDITION - ALTERNATIVE 3

Number of Abutments = 2

Abutment Data

Upstream num= 5
Sta Elev Sta Elev
986.8 115.2 989.8 115
Downstream num= 5
Sta Elev Sta Elev
1012.8 115.2 1015.8 115
Abutment Data
Upstream num= 5
Sta Elev Sta Elev
1116.8 102.5 1132.8 110.5
Downstream num= 5
Sta Elev Sta Elev
1142.8 102.5 1158.8 110.5
Number of Piers = 7
Pier Data
Pier Station Upstream= 1006.
Upstream num= 4
Width Elev Width Elev
1.167 102 1.167 114.2
Downstream num= 4
Width Elev Width Elev
1.5 102 1.5 114.2
Pier Data
Pier Station Upstream= 1026.
Upstream num= 4
Width Elev Width Elev
1.167 102 1.167 114.2
Downstream num= 4
Width Elev Width Elev
1.5 102 1.5 114.2
Pier Data
Pier Station Upstream= 1046.
Upstream num= 4
Width Elev Width Elev
1.167 102 1.167 114.2
Downstream num= 4
Width Elev Width Elev
1.5 102 1.5 114.2
Pier Data
Pier Station Upstream= 1066.
Upstream num= 4
Width Elev Width Elev
1.167 102 1.167 114.2
Downstream num= 4
Width Elev Width Elev
1.5 102 1.5 114.2
Pier Data
Pier Station Upstream= 1086.
Upstream num= 4
Width Elev Width Elev

8

SR 60 over PCDC.rep

Sta Elev Sta
998.8 110.5 1000.8
Sta Elev Sta
1024.8 110.5 1026.8
Sta Elev Sta
1134.8 110.5 1143.8
Sta Elev Sta
1160.8 110.5 1169.8
Downstream= 1032.8
Width Elev Width
2 114.2 2
Width Elev Width
3 114.2 3
Downstream= 1052.8
Width Elev Width
2 114.2 2
Width Elev Width
3 114.2 3
Downstream= 1072.8
Width Elev Width
2 114.2 2
Width Elev Width
3 114.2 3
Downstream= 1092.8
Width Elev Width
2 114.2 2
Width Elev Width
3 114.2 3
Downstream= 1112.8
Width Elev Width
Page 8
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Elev
110.5

Elev
110.5

Elev
115

Elev
115

Elev
116.2

Elev
116.2

Elev
116.2

Elev
116.2

Elev
116.2

Elev
116.2

Elev
116.2

Elev
116.2

Elev

Sta
1016.8

Sta
1042.8

Sta
1146.8

Sta
1172.8

Elev
102.5

Elev
102.5

Elev
115.2

Elev
115.2



PROPOSED CONDITION - ALTERNATIVE 3

SR 60 over PCDC.rep

1.167 102 1.167 114.2 2 114.2 2
Downstream num= 4
Width Elev Width Elev Width Elev Width
1.5 102 1.5 114.2 3 114.2 3
Pier Data
Pier Station Upstream= 1106.8 Downstream= 1132.8
Upstream num= 4
Width Elev Width Elev Width Elev Width
1.167 102 1.167 114.2 2 114.2 2
Downstream num= 4
Width Elev Width Elev Width Elev Width
1.5 102 1.5 114.2 3 114.2 3
Pier Data
Pier Station Upstream= 1126.8 Downstream= 1152.8
Upstream num= 4
Width Elev Width Elev Width Elev Width
1.167 102 1.167 114.2 2 114.2 2
Downstream num= 4
Width Elev Width Elev Width Elev Width
1.5 102 1.5 114.2 3 114.2 3
Number of Bridge Coefficient Sets = 1
Low Flow Methods and Data
Energy
Momentum dd = 2
Yarnell Kval = 1.25

Selected Low Flow Methods = Highest Energy Answer

High Flow Method
Energy Only

Additional Bridge Parameters

Add Friction component to Momentum

Do not add Weight component to Momentum

Class B flow critical depth computations use critical depth
inside the bridge at the upstream end

Criteria to check for pressure flow =

CROSS SECTION

RIVER: PeaceCreekCanal
REACH: Main3

INPUT

Description:
Station Elevation Data
Sta Elev Sta
0 113.72 29.45
109.9 112.84 119
233. 115.59 318.
581. 115.13 584.
702. 115.14 728.
1016. 112.71 1043.
1134. 104.01 1145.
1216. 107.34 1239.
1423. 113.37 1494.
1819. 112.04 1899.

num=
Elev
113.69
114.72
116.61
115.64
115.28
109.3
104.97
110.57
112.73
112.13

RS: 60958

202.
348.
662.
846.
1077.
1171.
1326.
1629.

1915. 1995.

E-100

116.2

Elev
116.2

Elev
116.2

Elev
116.2

Elev
116.2

Elev
116.2

Elev
113.
115.6
115.
117.
114.
104.
.01
.03
113.
.02

106
113

112

Upstream energy grade 1ine

Sta
70.38
223.9

421.88
11 695.63
76 1006.53
99 1107.59
1202.8
1406.14
1764.95
2016.93

27

28

11

Elev
112.51
116.11
115.68
116.42

113.3
104.01
106.31
112.95
112.16
112.04



2031.85
2079.31
2121.72

2259.6
2351.66

PROPOSED CONDITION - ALTERNATIVE 3

SR 60 over PCDC.rep

112.04 2053.97 111.78 2055.23
110.76 2081.23 110.73 2090.42
111.63 2134.8 111.89 2152.95
112.42 2273.08 112.59 2292.67
113.16 2358.42 113.16

Manning's n Values

Sta
0

Bank Sta:

n Val

Left

Ineffective Flow

Sta L

Sta R

0 1006.53
1293.89 2358.42

CROSS SECTION

num= 3

Sta n Val Sta
.1 1077.82 .035 1160.32

Right
1077.82 1160.32

111.74
110.03
112.08
112.76

n Val
.1

Lengths: Left Channel
327.91 339.69

num= 2

El

ev Permanent

117.6 F
117.6 F

RIVER: PeaceCreekCanal
REACH: Main3

INPUT

Description:

Station Elevation Data

Sta

0
137.67
696.72
952.19
1248.93
1321.03
1388.62
1440.15
1539.06
1950.29
2358.62
2471.35

Elev
115
116

117.73
117.37
114
115.79
104.77
105.35
112.03
111.48
111.98
112.8

RS: 60618

num= 57

Sta Elev Sta

24,
425.
805.
978.

1274.
1327.
1391.
1456.
1575.
2061.
2387.
2489.

Manning's n Values

Sta
0

Bank Sta:

n Val

Left

56 115 58.18
61 116 460.65
21 117.89 836.04
87 117.1 978.97
05 113.42 1283.52
05 114.5 1352.89
53 104.03 1406.14
72 110.02 1462.79
45 112.18 1653.05
49 111.73 2115.81
73 112.14 2395.69
65 112.98

num= 3

Sta n Val Sta
.1 1388.62 .035 1431.24

Right
1388.62 1431.24

Elev
115.28

117.65
117.44
114.12
109.94
104.12
108.93
112.26
111.56
112.25

n Val
.1

Lengths: Left Channel

0

SUMMARY OF MANNING'S N VALUES

River:PeaceCreekCanal

Reach

Main3
Main3
Main3
Main3
Main3
Main3

River Sta. nl

61397
61242
61158 Bridge
61045
61026 Bridge
60958

0

2065.93
2098.45
2176.79
2298.18

Right
379.75

537.14

885.25
1133.64
1283.68
1365.14
1427.18
1467.38
1688.06
2162.53
2408.87

Right
0

n2

.035
.035

.045

.035
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111.73 2075.35
110.38 2107.52
112.17 2195.19
112.76 2330.65

Coeff Contr.
.3

117.81 940.84

117 1203.02
113.56 1302.83
108.34 1386.97
103.44 1431.24
110.29 1490.27
112.05 1840
111.2 2268.98
112.38 2447.86

Coeff Contr.
.1

n3

110.93
111.17
112.15
113.04

Expan.
.5

Elev
115.21
117.72
117.18

116
115
105.99
104.67
112.5
112.06
111.99
112.52

Expan.
.3



Main3

60618

SUMMARY OF REACH LENGTHS

River:

Main3
Main3
Main3
Main3
Main3
Main3
Main3

PeaceCreekCanal

Reach

River Sta.

61397
61242
61158
61045
61026
60958
60618

PROPOSED CONDITION - ALTERNATIVE 3

Br

Br

SR 60 over PCDC.rep

Left

174
166
idge

99.

idge

327.

.1 .035
Channel

.52 154.66

.15 197.18

55 87.28

91 339.69

0 0

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
PeaceCreekCanal

River:

Main3
Main3
Main3
Main3
Main3
Main3
Main3

Reach

River Sta.

61397
61242
61158
61045
61026
60958
60618

Contr. Expan.
.1 .3
.3 .5
Bridge
.3 .5
Bridge
.3 .5
.1 .3
Page 11
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Right

112.86
223.3

85.32

379.75



PROPOSED CONDITION - ALTERNATIVE 3
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PROPOSED CONDITION - ALTERNATIVE 3
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Plan: Proposed - Alt 3 PeaceCreekCanal

PROPOSED CONDITION - ALTERNATIVE 3

Main3 RS: 61158

Profile: 25 Year

E.G. US. (ft) 112.00 | Element Inside BR US Inside BR DS
W.S. US. (ft) 111.97 | E.G. Elev (ft) 112.00 111.96
Q Total (cfs) 1057.00 | W.S. Elev (ft) 111.97 111.93
Q Bridge (cfs) 1057.00 | Crit W.S. (ft) 106.51 106.79
Q Weir (cfs) Max Chl Dpth (ft) 8.77 7.89
Weir Sta Lft (ft) Vel Total (ft/s) 1.33 1.45
Weir Sta Rgt (ft) Flow Area (sq ft) 792.55 730.78
Weir Submerg Froude # Chl 0.09 0.11
Weir Max Depth (ft) Specif Force (cu ft) 2721.86 2360.68
Min El Weir Flow (ft) 118.17 | Hydr Depth (ft) 6.20 5.72
Min El Prs (ft) 132.18 | W.P. Total (ft) 173.91 167.84
Delta EG (ft) 0.05 | Conv. Total (cfs) 71936.2 64343.2
Delta WS (ft) 0.05 | Top Width (ft) 127.88 127.71
BR Open Area (sq ft) 3381.56 | Frctn Loss (ft) 0.03 0.01
BR Open Vel (ft/s) 1.45 | C & E Loss (ft) 0.00 0.00
Coef of Q Shear Total (Ib/sq ft) 0.06 0.07
Br Sel Method Energy only | Power Total (Ib/ft s) 0.00 0.00
Plan: Proposed - Alt 3 PeaceCreekCanal Main3 RS: 61158 Profile: 50 Year
E.G. US. (ft) 112.39 | Element Inside BR US Inside BR DS
W.S. US. (ft) 112.35 | E.G. Elev (ft) 112.38 112.34
Q Total (cfs) 1223.00 | W.S. Elev (ft) 112.35 112.30
Q Bridge (cfs) 1223.00 | Crit W.S. (ft) 106.67 107.08
Q Weir (cfs) Max Chl Dpth (ft) 9.15 8.26
Weir Sta Lft (ft) Vel Total (ft/s) 1.45 1.57
Weir Sta Rgt (ft) Flow Area (sq ft) 841.37 778.88
Weir Submerg Froude # Chl 0.10 0.11
Weir Max Depth (ft) Specif Force (cu ft) 3043.34 2655.45
Min El Weir Flow (ft) 118.17 | Hydr Depth (ft) 6.50 6.03
Min El Prs (ft) 132.18 | W.P. Total (ft) 177.88 171.76
Delta EG (ft) 0.05 | Conv. Total (cfs) 78284.4 70460.6
Delta WS (ft) 0.05 | Top Width (ft) 129.40 129.21
BR Open Area (sq ft) 3381.56 | Frctn Loss (ft) 0.04 0.01
BR Open Vel (ft/s) 1.57 | C & E Loss (ft) 0.00 0.00
Coef of Q Shear Total (Ib/sq ft) 0.07 0.09
Br Sel Method Energy only | Power Total (Ib/ft s) 0.00 0.00
Plan: Proposed - Alt 3 PeaceCreekCanal Main3 RS: 61158 Profile: 100 Year
E.G. US. (ft) 112.98 | Element Inside BR US Inside BR DS
W.S. US. (ft) 112.94 | E.G. Elev (ft) 112.98 112.93
Q Total (cfs) 1448.00 | W.S. Elev (ft) 112.94 112.89
Q Bridge (cfs) 1448.00 | Crit W.S. (ft) 106.86 107.39
Q Weir (cfs) Max Chl Dpth (ft) 9.74 8.85
Weir Sta Lft (ft) Vel Total (ft/s) 1.56 1.68
Weir Sta Rgt (ft) Flow Area (sq ft) 926.38 860.90
Weir Submerg Froude # Chl 0.10 0.12
Weir Max Depth (ft) Specif Force (cu ft) 3577.05 3149.72
Min El Weir Flow (ft) 118.17 | Hydr Depth (ft) 6.18 5.89
Min El Prs (ft) 132.18 | W.P. Total (ft) 202.95 192.60
Delta EG (ft) 0.06 | Conv. Total (cfs) 89232.5 80993.1
Delta WS (ft) 0.06 | Top Width (ft) 150.00 150.00
BR Open Area (sq ft) 3381.56 | Frctn Loss (ft) 0.04 0.01
BR Open Vel (ft/s) 1.68 | C & E Loss (ft) 0.00 0.00
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Plan: Proposed - Alt 3 PeaceCreekCanal

PROPOSED CONDITION - ALTERNATIVE 3

Main3 RS: 61158

Profile: 100 Year (Continued)

Coef of Q Shear Total (Ib/sq ft) 0.08 0.09
Br Sel Method Energy only | Power Total (Ib/ft s) 0.00 0.00
Plan: Proposed - Alt 3 PeaceCreekCanal Main3 RS: 61158 Profile: 500 Year
E.G. US. (ft) 113.91 | Element Inside BR US Inside BR DS
W.S. US. (ft) 113.86 | E.G. Elev (ft) 113.90 113.85
Q Total (cfs) 1808.00 | W.S. Elev (ft) 113.85 113.80
Q Bridge (cfs) 1808.00 | Crit W.S. (ft) 107.15 107.67
Q Weir (cfs) Max Chl Dpth (ft) 10.66 9.76
Weir Sta Lft (ft) Vel Total (ft/s) 1.70 1.82
Weir Sta Rgt (ft) Flow Area (sq ft) 1064.07 994.58
Weir Submerg Froude # Chl 0.11 0.12
Weir Max Depth (ft) Specif Force (cu ft) 4516.24 4025.69
Min El Weir Flow (ft) 118.17 | Hydr Depth (ft) 7.09 6.81
Min El Prs (ft) 132.18 | W.P. Total (ft) 210.29 199.01
Delta EG (ft) 0.06 | Conv. Total (cfs) 108058.9 99257.3
Delta WS (ft) 0.06 | Top Width (ft) 150.00 150.00
BR Open Area (sq ft) 3381.56 | Frctn Loss (ft) 0.04 0.01
BR Open Vel (ft/s) 1.82 | C & E Loss (ft) 0.00 0.00
Coef of Q Shear Total (Ib/sq ft) 0.09 0.10
Br Sel Method Energy only | Power Total (Ib/ft s) 0.00 0.00
Plan: Proposed - Alt 3 PeaceCreekCanal Main3 RS: 61026 Profile: 25 Year
E.G. US. (ft) 111.95 | Element Inside BR US Inside BR DS
W.S. US. (ft) 111.92 | E.G. Elev (ft) 111.95 111.23
Q Total (cfs) 1057.00 | W.S. Elev (ft) 111.92 111.19
Q Bridge (cfs) 1057.00 | Crit W.S. (ft) 106.78 106.34
Q Weir (cfs) Max Chl Dpth (ft) 7.88 7.18
Weir Sta Lft (ft) Vel Total (ft/s) 1.45 1.46
Weir Sta Rgt (ft) Flow Area (sq ft) 728.77 722.23
Weir Submerg Froude # Chl 0.10 0.11
Weir Max Depth (ft) Specif Force (cu ft) 2307.99 2300.32
Min El Weir Flow (ft) 117.59 | Hydr Depth (ft) 5.46 5.63
Min El Prs (ft) 116.20 | W.P. Total (ft) 216.88 210.25
Delta EG (ft) 0.74 | Conv. Total (cfs) 56214.3 57294.7
Delta WS (ft) 0.74 | Top Width (ft) 133.51 128.27
BR Open Area (sq ft) 1329.03 | Frctn Loss (ft)
BR Open Vel (ft/s) 1.46 | C & E Loss (ft)
Coef of Q Shear Total (Ib/sq ft) 0.07 0.07
Br Sel Method Momentum | Power Total (Ib/ft s) 0.00 0.00
Plan: Proposed - Alt 3 PeaceCreekCanal Main3 RS: 61026 Profile: 50 Year
E.G. US. (ft) 112.33 | Element Inside BR US Inside BR DS
W.S. US. (ft) 112.30 | E.G. Elev (ft) 112.33 111.61
Q Total (cfs) 1223.00 | W.S. Elev (ft) 112.29 111.56
Q Bridge (cfs) 1223.00 | Crit W.S. (ft) 107.04 106.50
Q Weir (cfs) Max Chl Dpth (ft) 8.25 7.55
Weir Sta Lft (ft) Vel Total (ft/s) 1.57 1.59
Weir Sta Rgt (ft) Flow Area (sq ft) 778.86 770.41
Weir Submerg Froude # Chl 0.10 0.11
Weir Max Depth (ft) Specif Force (cu ft) 2601.25 2591.46
Min El Weir Flow (ft) 117.59 | Hydr Depth (ft) 5.77 5.94
Min El Prs (ft) 116.20 | W.P. Total (ft) 223.78 217.15
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Plan: Proposed - Alt 3 PeaceCreekCanal

PROPOSED CONDITION - ALTERNATIVE 3

Main3 RS: 61026

Profile: 50 Year (Continued)

Delta EG (ft) 0.73 | Conv. Total (cfs) 61377.4 62338.7
Delta WS (ft) 0.74 | Top Width (ft) 135.00 129.76
BR Open Area (sq ft) 1329.03 | Frctn Loss (ft)

BR Open Vel (ft/s) 1.59 | C & E Loss (ft)

Coef of Q Shear Total (Ib/sq ft) 0.09 0.09
Br Sel Method Momentum | Power Total (Ib/ft s) 0.00 0.00

Plan: Proposed - Alt 3 PeaceCreekCanal Main3 RS: 61026 Profile: 100 Year

E.G. US. (ft) 112.92 | Element Inside BR US Inside BR DS
W.S. US. (ft) 112.88 | E.G. Elev (ft) 112.92 112.20
Q Total (cfs) 1448.00 | W.S. Elev (ft) 112.87 112.15
Q Bridge (cfs) 1448.00 | Crit W.S. (ft) 107.41 106.70
Q Weir (cfs) Max Chl Dpth (ft) 8.83 8.14
Weir Sta Lft (ft) Vel Total (ft/s) 1.69 1.71
Weir Sta Rgt (ft) Flow Area (sq ft) 858.12 847.03
Weir Submerg Froude # Chl 0.11 0.12
Weir Max Depth (ft) Specif Force (cu ft) 3093.83 3081.53
Min El Weir Flow (ft) 117.59 | Hydr Depth (ft) 6.25 6.41
Min El Prs (ft) 116.20 | W.P. Total (ft) 234.53 227.96
Delta EG (ft) 0.73 | Conv. Total (cfs) 69731.0 70507.6
Delta WS (ft) 0.73 | Top Width (ft) 137.33 132.10
BR Open Area (sq ft) 1329.03 | Frctn Loss (ft)

BR Open Vel (ft/s) 1.71 | C & E Loss (ft)

Coef of Q Shear Total (Ib/sq ft) 0.10 0.10
Br Sel Method Momentum | Power Total (Ib/ft s) 0.00 0.00

Plan: Proposed - Alt 3 PeaceCreekCanal Main3 RS: 61026 Profile: 500 Year

E.G. US. (ft) 113.84 | Element Inside BR US Inside BR DS
W.S. US. (ft) 113.80 | E.G. Elev (ft) 113.84 113.12
Q Total (cfs) 1808.00 | W.S. Elev (ft) 113.78 113.07
Q Bridge (cfs) 1808.00 | Crit W.S. (ft) 107.77 107.00
Q Weir (cfs) Max Chl Dpth (ft) 9.74 9.06
Weir Sta Lft (ft) Vel Total (ft/s) 1.84 1.86
Weir Sta Rgt (ft) Flow Area (sq ft) 984.75 969.97
Weir Submerg Froude # Chl 0.11 0.12
Weir Max Depth (ft) Specif Force (cu ft) 3959.33 3943.44
Min El Weir Flow (ft) 117.59 | Hydr Depth (ft) 6.99 7.14
Min El Prs (ft) 116.20 | W.P. Total (ft) 251.34 244.92
Delta EG (ft) 0.73 | Conv. Total (cfs) 83488.3 83944.8
Delta WS (ft) 0.73 | Top Width (ft) 140.97 135.77
BR Open Area (sq ft) 1329.03 | Frctn Loss (ft)

BR Open Vel (ft/s) 1.86 | C & E Loss (ft)

Coef of Q Shear Total (Ib/sq ft) 0.11 0.11
Br Sel Method Momentum | Power Total (Ib/ft s) 0.00 0.00
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PROPOSED CONDITION - ALTERNATIVE 3
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PROPOSED CONDITION - ALTERNATIVE 3
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PROPOSED CONDITION - ALTERNATIVE 3
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PROPOSED CONDITION - ALTERNATIVE 3
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PROPOSED CONDITION - ALTERNATIVE 3
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PROPOSED CONDITION - ALTERNATIVE 3
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PROPOSED CONDITION - ALTERNATIVE 3
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PROPOSED CONDITION - ALTERNATIVE 3
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PROPOSED CONDITION - ALTERNATIVE 3
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Low Member

Calculations
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KISINGER CAMPO & ASSOCIATES

FLORIDA DEPARTMENT OF TRANSPORTATION
SR60 GRADE SEPARATION OVER CSX RAILROAD
POLK COUNTY

DESIGNED BY: TAC 02/04/16
CHECKED BY: C&. ©0z/i¢

Peace Creek Alternative 1 -Low Member Elevation Estimate |Single span

Low member at eastbound bridge, front of bent cap 1 and centerline of exterior beam.

Vertical Alighment

Location Station Elevation Grade 1= 0.03 -
PC 4388+75.00 136.05 - Grade 2 = -0.03 *
P 4400+80.00- 172.20- A Grade = -0.06 *
PT 4412+85.00 - 136.05 . Length (ft.) = 2410.00 -

Superstructure Geometry

Cross Slope -0.02 -
Deck (in.) 8.50-
Build-up (in.) 2.00
Beam (in.) 96.00 -
End Bent 1 (Right Side) - CL Exterior Beam
Location Station PGL FGE Offset FGE Super. Depth Low Member
End Bent 1 4386+64.34- 129.73- 53.02. 128.67 » 8.88 - 119.79°
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KISINGER CAMPO & ASSOCIATES

FLORIDA DEPARTMENT OF TRANSPORTATION
SR60 GRADE SEPARATION OVER CSX RAILROAD
POLK COUNTY

DESIGNED BY: TAC 02/04/16
CHECKED BY: CEL ot 16

Peace Creek Alternative 2 - Low Member Elevation Estimate |t\WO Span

Low member at eastbound bridge, front of bent cap 1 and centerline of exterior beam.

Vertical Alignment

Location Station Elevation Grade 1= 0.03.
PC 4388+75.00 - 136.05" Grade 2 = -0.03 -
P 4400+80.00 - 172.20 - A Grade = -0.06 *
PT 4412+85.00 - 136.05 - Length (ft.) = 2410.00~

Superstructure Geometry

Cross Slope -0.02 -
Deck (in.) 8.50 -
Build-up (in.) 2.00 .
Beam (in.) 45.00 .
End Bent 1 (Right Side) - CL Exterior Beam
Location Station PGL FGE Offset FGE Super. Depth Low Member
End Bent 1 4386+64.34 - 129.73 - 53.02 - 128.67 - 463 . 124.04 -
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KISINGER CAMPO & ASSOCIATES

FLORIDA DEPARTMENT OF TRANSPORTATION
SR60 GRADE SEPARATION OVER CSX RAILROAD
POLK COUNTY

DESIGNED BY: TAC 02/04/16
CHECKED BY: ctc oz/i¢

Peace Creek Alternative 3 - Low Member Elevation Estimate  |4-span flat slab

Low member at eastbound bridge, front of bent cap 1 and outside edge of exterior FSB.

Vertical Alignment
Location Station Elevation Grade 1= 0.03.
PC 4388+75.00. 136.05- Grade 2 = -0.03 -
PI 4400+80.00 - 172.20°* A Grade = -0.06 -
PT 4412+85.00 - 136.05 - Length (ft.) = 2410.00 *

Superstructure Geometry

Cross Slope -0.02 .
Deck (in.) 21.50 +
End Bent 1 (Right Side) - Outer Edge of Beam
Location Station PGL FGE Offset FGE Super. Depth Low Member
End Bent 1 4386+62.53 - 129.68 . 56.54 . 128.55 -~ 1.79 . 126.75+
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KISINGER CAMPO & ASSOCIATES

FLORIDA DEPARTMENT OF TRANSPORTATION
SR60 GRADE SEPARATION OVER CSX RAILROAD
POLK COUNTY

Geometry Design

Frontage Road —Existing Low Member
The low member elevation of the existing bridge is estimated.

The existing alignment along eastbound SR 60 (proposed Frontage Road) is presented as profile
“EXFRWEST.” See the following Geopak output for the profile elevations.

The begin and end bridge locations are shown in the figure below. The outside edge of the deck slab is
approximately 26.70 ft. from the baseline. The deck slopes at a rate of 3/16 in. per ft. and the deck slab
thickness is 14 in.

Low member elevation =117.77 ft.— (3/16 in./ft.)*(26.70 ft.) — 14 in.
=116.19 ft.

BRIDGE BRIDGE : “ i ; : ; End BRIDE
- e e | " EXFRWEST | | | END BRIDGE i
STA. 172453.16 ; i i ; STA 11441306 = |

o
]

— OUTSIDE EIDE OF DECK !

| SoF
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APPENDIX F

Scour Calculations



100 YEAR SCOUR REPORT - ALTERNATIVE 2

Contraction Scour

Input Data
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:

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

Pier Scour
All piers have the same scour depth
Input Data
Pier Shape:
Pier Width (ft):
Grain Size D50 (mm):
Depth Upstream (ft):
Velocity Upstream (ft/s):
Projected Width (ft):
Pier shape Coeff:
Results
Scour Depth Ys (ft):
Froude #:
Equation:

Combined Scour Depths

Pier Scour + Contraction Scour (ft):

Left

1.59
0.18
0.43
1.06
10.00
0.25
94.08
328.54
0.640

0.00
1.13
Clear

Square nose

2.00

0.25000

9.67
1.94
2.00
1.30

4.17
011

Channel

8.34
1.56
7.08
1445.88
134.00
0.25
877.57
67.38
0.640

1.16
1.49
Live

Froehlich's equation

Channel:

5.33

Right

2.29
0.23
0.43
1.06
10.00
0.25
476.35
899.60
0.640

0.00
1.20
Clear



100 YEAR SCOUR REPORT - ALTERNATIVE 2

61158

Bridge Scour RS

Ground
Ineff
[ ]
Bank Sta
Contr Scour

Legend
WS 100 Year
Total Scour
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Contraction Scour

500 YEAR SCOUR REPORT - ALTERNATIVE 2

Left Channel Right
Input Data
Average Depth (ft): 2.09 9.27 3.05
Approach Velocity (ft/s): 0.19 1.48 0.25
Br Average Depth (ft): 1.34 8.00 1.34
BR Opening Flow (cfs): 6.95 1794.11 6.95
BR Top WD (ft): 10.00 134.00 10.00
Grain Size D50 (mm): 0.25 0.25 0.25
Approach Flow (cfs): 164.15 922.11 721.74
Approach Top WD (ft): 410.08 67.38 961.87
K1 Coefficient: 0.640 0.640 0.640
Results
Scour Depth Ys (ft): 0.00 0.23 0.00
Critical Velocity (ft/s): 1.19 1.52 1.26
Equation: Clear Clear Clear
Pier Scour
All piers have the same scour depth
Input Data
Pier Shape: Square nose
Pier Width (ft): 2.00
Grain Size D50 (mm): 0.25000
Depth Upstream (ft): 10.59
Velocity Upstream (ft/s): 2.11
Projected Width (ft): 2.00
Pier shape Coeff: 1.30
Results
Scour Depth Ys (ft): 4.28
Froude #: 0.11

Equation:

Froehlich's equation

Combined Scour Depths

Pier Scour + Contraction Scour (ft):
Channel: 451



500 YEAR SCOUR REPORT - ALTERNATIVE 2

61158

Bridge Scour RS

Legend
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100 YEAR SCOUR REPORT - FRONTAGE ROAD BRIDGE

Contraction Scour

Left Channel Right
Input Data
Average Depth (ft): 1.59 8.34 2.29
Approach Velocity (ft/s): 0.18 1.56 0.23
Br Average Depth (ft): 4.42 8.16 4.83
BR Opening Flow (cfs): 192.32 874.32 381.36
BR Top WD (ft): 27.16 61.89 48.27
Grain Size D50 (mm): 0.25 0.25 0.25
Approach Flow (cfs): 94.08 877.57 476.35
Approach Top WD (ft): 328.54 67.38 899.60
K1 Coefficient: 0.640 0.640 0.640
Results
Scour Depth Ys (ft): 0.34 0.62 0.40
Critical Velocity (ft/s): 1.13 1.49 1.20
Equation: Clear Live Clear
Pier Scour
All piers have the same scour depth
Input Data
Pier Shape: Square nose
Pier Width (ft): 1.17
Grain Size D50 (mm): 0.25000
Depth Upstream (ft): 8.68
Velocity Upstream (ft/s): 1.83
Projected Width (ft): 2.00
Pier shape Coeff: 1.30
Results
Scour Depth Ys (ft): 3.23
Froude #: 0.11
Equation: Froehlich's equation
Combined Scour Depths
Pier Scour + Contraction Scour (ft):
Left Bank: 3.57
Channel: 3.84
Right Bank: 3.63



100 YEAR SCOUR REPORT - FRONTAGE ROAD BRIDGE

61026

Bridge Scour RS

Ground
Ineff
[ ]
Bank Sta
Contr Scour

Legend
WS 100 Year

Total Scour
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500 YEAR SCOUR REPORT - FRONTAGE ROAD BRIDGE

Contraction Scour

Left Channel Right
Input Data
Average Depth (ft): 2.09 9.27 3.05
Approach Velocity (ft/s): 0.19 1.48 0.25
Br Average Depth (ft): 5.02 9.07 5.55
BR Opening Flow (cfs): 257.21 1047.52 503.27
BR Top WD (ft): 28.98 61.89 50.09
Grain Size D50 (mm): 0.25 0.25 0.25
Approach Flow (cfs): 164.15 922.11 721.74
Approach Top WD (ft): 410.08 67.38 961.87
K1 Coefficient: 0.640 0.640 0.640
Results
Scour Depth Ys (ft): 0.76 0.99 0.88
Critical Velocity (ft/s): 1.19 1.52 1.26
Equation: Clear Clear Clear
Pier Scour
All piers have the same scour depth
Input Data
Pier Shape: Square nose
Pier Width (ft): 1.17
Grain Size D50 (mm): 0.25000
Depth Upstream (ft): 9.60
Velocity Upstream (ft/s): 1.99
Projected Width (ft): 2.00
Pier shape Coeff: 1.30
Results
Scour Depth Ys (ft): 3.34
Froude #: 0.11
Equation: Froehlich's equation
Combined Scour Depths
Pier Scour + Contraction Scour (ft):
Left Bank: 4.10
Channel: 4.33
Right Bank: 4.22
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HEC-RAS OUTPUT - SCOUR ANALYSIS

Plan: Proposed - Alt2 PeaceCreekCanal Main3 RS: 61397 Profile: 100 Year
E.G. Elev (ft) 112.98 | Element Left OB Channel Right OB
Vel Head (ft) 0.02 | Wt. n-Val. 0.100 0.035 0.100
W.S. Elev (ft) 112.96 | Reach Len. (ft) 174.52 154.66 112.86
Crit W.S. (ft) Flow Area (sq ft) 520.86 561.96 2061.34
E.G. Slope (ft/ft) 0.000080 | Area (sq ft) 520.86 561.96 2061.34
Q Total (cfs) 1448.00 | Flow (cfs) 94.08 877.57 476.35
Top Width (ft) 1295.52 | Top Width (ft) 328.54 67.38 899.60
Vel Total (ft/s) 0.46 | Avg. Vel. (ft/s) 0.18 1.56 0.23
Max Chl Dpth (ft) 8.65 | Hydr. Depth (ft) 1.59 8.34 2.29
Conv. Total (cfs) 161785.5 | Conv. (cfs) 10511.7 98051.4 53222.5
Length Wtd. (ft) 148.85 | Wetted Per. (ft) 329.08 67.45 899.96
Min Ch El (ft) 104.31 | Shear (Ib/sq ft) 0.01 0.04 0.01
Alpha 7.06 | Stream Power (Ib/ft s) 1750.00 0.00 0.00
Frctn Loss (ft) 0.01 | Cum Volume (acre-ft) 3.81 11.23 8.44
C & E Loss (ft) 0.00 | Cum SA (acres) 1.42 1.49 7.35

Plan: Proposed - Alt 2 PeaceCreekCanal Main3 RS: 61397 Profile: 500 Year
E.G. Elev (ft) 113.91 | Element Left OB Channel Right OB
Vel Head (ft) 0.02 | Wt. n-Val. 0.100 0.035 0.100
W.S. Elev (ft) 113.89 | Reach Len. (ft) 174.52 154.66 112.86
Crit W.S. (ft) Flow Area (sq ft) 857.46 624.58 2931.08
E.G. Slope (ft/ft) 0.000062 | Area (sq ft) 857.46 624.58 2931.08
Q Total (cfs) 1808.00 | Flow (cfs) 164.15 922.11 721.74
Top Width (ft) 1439.33 | Top Width (ft) 410.08 67.38 961.87
Vel Total (ft/s) 0.41 | Avg. Vel. (ft/s) 0.19 1.48 0.25
Max Chl Dpth (ft) 9.58 | Hydr. Depth (ft) 2.09 9.27 3.05
Conv. Total (cfs) 229266.6 | Conv. (cfs) 20815.5 116930.2 91521.0
Length Wtd. (ft) 147.41 | Wetted Per. (ft) 410.62 67.45 962.23
Min Ch El (ft) 104.31 | Shear (Ib/sq ft) 0.01 0.04 0.01
Alpha 6.79 | Stream Power (Ib/ft s) 1750.00 0.00 0.00
Frctn Loss (ft) 0.01 | Cum Volume (acre-ft) 5.67 12.61 18.54
C & E Loss (ft) 0.00 | Cum SA (acres) 2.60 1.50 13.19

Plan: Proposed - Alt2 PeaceCreekCanal Main3 RS: 61158 BR U Profile: 100 Year
E.G. Elev (ft) 112.96 | Element Left OB Channel Right OB
Vel Head (ft) 0.04 | Wt. n-Val. 0.045 0.045 0.045
W.S. Elev (ft) 112.93 | Reach Len. (ft) 145.30 145.30 145.30
Crit W.S. (ft) 106.81 | Flow Area (sq ft) 4.26 948.65 4.26
E.G. Slope (ft/ft) 0.000188 | Area (sq ft) 4.26 948.65 4.26
Q Total (cfs) 1448.00 | Flow (cfs) 1.06 1445.88 1.06
Top Width (ft) 154.00 | Top Width (ft) 10.00 134.00 10.00
Vel Total (ft/s) 1.51 | Avg. Vel. (ft/s) 0.25 1.52 0.25
Max Chl Dpth (ft) 9.74 | Hydr. Depth (ft) 0.43 7.08 0.43
Conv. Total (cfs) 105594.8 | Conv. (cfs) 775 105439.9 775
Length Wtd. (ft) 145.30 | Wetted Per. (ft) 10.43 153.62 10.43
Min Ch El (ft) 103.19 | Shear (Ib/sq ft) 0.00 0.07 0.00
Alpha 1.01 | Stream Power (Ib/ft s) 2484.83 0.00 0.00
Frctn Loss (ft) 0.03 | Cum Volume (acre-ft) 1.87 8.53 4.10
C & E Loss (ft) 0.00 | Cum SA (acres) 0.52 1.17 4.22
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HEC-RAS OUTPUT - SCOUR ANALYSIS

Plan: Proposed - Alt 2 PeaceCreekCanal Main3 RS: 61158 BR U Profile: 500 Year
E.G. Elev (ft) 113.89 | Element Left OB Channel Right OB
Vel Head (ft) 0.04 | Wt. n-Val. 0.045 0.045 0.045
W.S. Elev (ft) 113.84 | Reach Len. (ft) 145.30 145.30 145.30
Crit W.S. (ft) 107.09 | Flow Area (sq ft) 13.43 1071.48 13.43
E.G. Slope (ft/ft) 0.000196 | Area (sq ft) 13.43 1071.48 13.43
Q Total (cfs) 1808.00 | Flow (cfs) 6.95 1794.11 6.95
Top Width (ft) 154.00 | Top Width (ft) 10.00 134.00 10.00
Vel Total (ft/s) 1.65 | Avg. Vel. (ft/s) 0.52 1.67 0.52
Max Chl Dpth (ft) 10.65 | Hydr. Depth (ft) 1.34 8.00 1.34
Conv. Total (cfs) 129136.9 | Conv. (cfs) 496.1 128144.7 496.1
Length Wtd. (ft) 145.30 | Wetted Per. (ft) 11.34 155.45 11.34
Min Ch El (ft) 103.19 | Shear (Ib/sq ft) 0.01 0.08 0.01
Alpha 1.03 | Stream Power (Ib/ft s) 2484.83 0.00 0.00
Frctn Loss (ft) 0.03 | Cum Volume (acre-ft) 2.46 9.61 11.17
C & E Loss (ft) 0.00 | Cum SA (acres) 0.77 1.17 9.72

Plan: Proposed - Alt2 PeaceCreekCanal Main3 RS: 61026 BR U Profile: 100 Year
E.G. Elev (ft) 112.92 | Element Left OB Channel Right OB
Vel Head (ft) 0.04 | Wt. n-Val. 0.045 0.045 0.045
W.S. Elev (ft) 112.87 | Reach Len. (ft) 35.10 35.10 35.10
Crit W.S. (ft) 107.41 | Flow Area (sq ft) 119.96 504.95 233.21
E.G. Slope (ft/ft) 0.000431 | Area (sq ft) 119.96 504.95 233.21
Q Total (cfs) 1448.00 | Flow (cfs) 192.32 874.32 381.36
Top Width (ft) 137.33 | Top Width (ft) 27.16 61.89 48.27
Vel Total (ft/s) 1.69 | Avg. Vel. (ft/s) 1.60 1.73 1.64
Max Chl Dpth (ft) 8.83 | Hydr. Depth (ft) 4.42 8.16 4.83
Conv. Total (cfs) 69731.0 | Conv. (cfs) 9261.6 42104.4 18365.0
Length Wtd. (ft) 35.10 | Wetted Per. (ft) 39.05 125.83 69.65
Min Ch El (ft) 104.04 | Shear (Ib/sq ft) 0.08 0.11 0.09
Alpha 1.00 | Stream Power (Ib/ft s) 2074.50 0.00 0.00
Frctn Loss (ft) Cum Volume (acre-ft) 1.86 4.86 4.08
C & E Loss (ft) Cum SA (acres) 0.48 0.62 4.18

Plan: Proposed - Alt2 PeaceCreekCanal Main3 RS: 61026 BR U Profile: 500 Year
E.G. Elev (ft) 113.84 | Element Left OB Channel Right OB
Vel Head (ft) 0.05 | Wt. n-Val. 0.045 0.045 0.045
W.S. Elev (ft) 113.78 | Reach Len. (ft) 35.10 35.10 35.10
Crit W.S. (ft) 107.77 | Flow Area (sq ft) 145.51 561.27 277.97
E.G. Slope (ft/ft) 0.000469 | Area (sq ft) 145.51 561.27 277.97
Q Total (cfs) 1808.00 | Flow (cfs) 257.21 1047.52 503.27
Top Width (ft) 140.97 | Top Width (ft) 28.98 61.89 50.09
Vel Total (ft/s) 1.84 | Avg. Vel. (ft/s) 1.77 1.87 1.81
Max Chl Dpth (ft) 9.74 | Hydr. Depth (ft) 5.02 9.07 5.55
Conv. Total (cfs) 83488.3 | Conv. (cfs) 11877.2 48371.5 23239.6
Length Wtd. (ft) 35.10 | Wetted Per. (ft) 42.90 133.12 75.32
Min Ch El (ft) 104.04 | Shear (Ib/sq ft) 0.10 0.12 0.11
Alpha 1.00 | Stream Power (Ib/ft s) 2074.50 0.00 0.00
Frctn Loss (ft) Cum Volume (acre-ft) 241 5.44 11.11
C & E Loss (ft) Cum SA (acres) 0.73 0.62 9.68
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HEC-RAS OUTPUT - SCOUR ANALYSIS
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HEC-RAS OUTPUT - SCOUR ANALYSIS
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SR 60
FDOT DISTRICT 1

BHR SCUPPER SPREAD CALCULATIONS

Frontage Road Bridge

Spread per Scupper (BR #160133)

Bridge Length (8 spans @ 20') 160|ft
Scupper Spacing 10|ft
Number of Scuppers 16
Proposed Bridge Width 35.08|ft
Drainage Area per Scupper 0.0081|ac
Deck Cross Slope 1.6(%
Rainfall Intensity 4(in/hr
Rational Coefficient 0.95
Discharge (Q,) 0.0306(cfs
Orifice discharge coefficient (C,) 0.6
Scupper Diameter 4lin
Scupper Cross Section Area (A,) 0.0873|ft’
Head from Orifice Equation (H,) 0.0053|ft
Calculated Spread 0.33|ft
Allowable Spread (Shoulder) 10.00|ft

Orifice discharge:

Solve for head: H,

Qo
_ 1G4,

Qo = CaAo\/ 2gH,

Designer:

Date

Checker:

Date

The profile grade of the frontage road is 0.0%; therefore, spread was evaluated with the orifice equation
and solving for head above the scupper. The scuppers are 4 inch diameter and spaced every 10 ft except
at the begin and end of the bridge.

BAF
: 5/18/2016
TKS
: 5/18/2016
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NOTICE: THE OFFICIAL RECORD OF THIS SHEET 1S THE ELECTRONIC FILE DIGITALLY SIGNED AND SEALED UNDER RULE 61G15-23.004,
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100 b T valquyDéLFEELFCROSSWG 100
APPROX. EXISTING GROUND LINE EL 110.5 (TYP.)
ELEVATION AT ¢ EXIST. EB SR 60 ' ' '
BRIDGE NO.
SHEET TITLE:
DATE BY DESCRIPTION REVISIC)D,::S BY DESCRIPTION Kisinger Campo & Associates Corp. J[;F;AV;T?‘VE STATE OF FLORIDA PLAN AND ELEVATION (1 OF 2) REF. DWG. NO.
201 N. Franklin Street CHECKED BY: DEPARTMENT OF TRANSPORTATION ALTERNATIVE 2
Suite 400 TAC 05-16 H-1
Tampa, FL 33602 DESIGNED BY. ROAD NO. COUNTY FINANCIAL PROJECTID  [omsmor e P,
Florida C.0.A. No. 02317 TAC OI-l6 SR 60 POLK 136559-1-52-01 SR 60 GRADE SEPARATION OVER CSX RAILROAD :
Carlos E. Layrisse, PE No. 72383 CHECKED Y. ol FRONTAGE RD OVER PEACE CREEK DRAINAGE CANAL BI-1

tcaldwell 5/31/2016 3:03:59 PM M:\43655915201\struct\BI\B1PlanElev01.dgn
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I \ \ 1
35-1"
| B SURVEY SR 60 EXIST. R/W LINE —_ |
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(TO BE REMOVED) (TO BE REMOVED)
fze 5_gr
(WIDENING) TYPICAL SECTION (WIDENING)

(ALTERNATIVE 2)

NOTE:

ALTERNATIVE 1 NOT SHOWN, LEAVE EXISTING

BRIDGE AS-IS.

REVISIONS DRAWN BY: SHEETTITLE REF. DWG. NO.

Kisinger Campo & Associates Corp. TAC 04-16 STATE OF FLORIDA - DWG. NO.
DATE BY DESCRIPTION DATE BY DESCRIPTION 201 N. Franklin Street KD BT DEPARTMENT OF TRANSPORTATION TYPICAL SECTION
Suite 400 CEL 05-16 H-2
Tampa, FL 33602 DESIGNED BY: ROAD NO. COUNTY FINANCIAL PROJECT ID PROJECT NAME: SHEETNO.
Florida C.0.A. No. 02317 TAC 04-16 SR 60 POLK 136559-1-52-01 SR 60 GRADE SEPARATION OVER CSX RAILROAD
Carlos E. Layrisse, PE No. 72383 CHECKED BY: Bt
y CrecKco sy FRONTAGE RD OVER PEACE CREEK DRAINAGE CANAL B1-3
tcaldwell 5/13/2016 1:46:02 PM M:\43655915201\struct\BI\BITypicalSection01.DGN
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NOTICE: THE OFFICIAL RECORD OF THIS SHEET 1S THE ELECTRONIC FILE DIGITALLY SIGNED AND SEALED UNDER RULE 61G15-23.004,
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NOTICE: THE OFFICIAL RECORD OF THIS SHEET 1S THE ELECTRONIC FILE DIGITALLY SIGNED AND SEALED UNDER RULE 61G15-23.004,
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REVISIONS o ) DRAWN BY: STATE OF FLORIDA SHEETTITLE REF. DWG. NO.
DATE BY DESCRIPTION DATE BY DESCRIPTION KISIngef Camp,o & Associates COFP. TAC OI-16 ‘o END BENT (] OF 2)
201 N. Franklin Street CHECKED BY: DEPARTMENT OF TRANSPORTATION ALTERNATIVE 2
Suite 400 CEL 05-16 H-3
Tampa, FL 33602 DESIGNED BY ROAD NO. COUNTY FINANCIAL PROJECTID  [omsmor e SEETN
Florida C.0.A. No. 02317 TAC OI-16 SR 60 POLK 136559-1-52-01 SR 60 GRADE SEPARATION OVER CSX RAILROAD i
Carlos E. Layrisse, PE No. 72383 CS*K'ECEE‘D‘BZ e FRONTAGE RD OVER PEACE CREEK DRAINAGE CANAL BI-5

tcaldwell 5/31/2016 3:04:03 PM M:\43655915201\struct\BI\B1EndBent01.DGN
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DATE BY DESCRIPTION REVISIC)D,::S BY DESCRIPTION Kisinger Campo & Associates Corp. TTEAV;T?‘VE STATE OF FLORIDA INTERMEDIATE BENT (1 OF 2) REF. DWG. NO.
201 N. Franklin Street CHECKED BY: DEPARTMENT OF TRANSPORTATION ALTERNATIVE 2
Suite 400 CEL 05-16 H-4
Tampa, FL 33602 DESIGNED BY. ROAD NO. COUNTY FINANCIALPROJECTID  [romeor e P
Florida C.0.A. No. 02317 TAC 01-16 SR 60 POLK 136559-1-52-01 SR 60 GRADE SEPARATION OVER CSX RAILROAD :
/ CHECKED BY: -1- -
Carlos E. Layrisse, PE No. 72363 CHECKED Y FRONTAGE RD OVER PEACE CREEK DRAINAGE CANAL B1-7

tcaldwell 5/31/2016 3:04:04 PM M:\43655915201\struct\BI\B1IntBent01.DGN
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NOTICE: THE OFFICIAL RECORD OF THIS SHEET 1S THE ELECTRONIC FILE DIGITALLY SIGNED AND SEALED UNDER RULE 61G15-23.004,
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DRAWN BY: SHEET TITLE:
DATE BY DESCRIPTION REVISIC)D,::S BY DESCRIPTION Kisinger Campo & Associates Corp. JBH 12-15 STATE OF FLORIDA PLAN AND ELEVATION (1 OF 4) REF. DWG. NO.
201 N. Franklin Street CHECKED BY: DEPARTMENT OF TRANSPORTATION
Suite 400 TAC 05-16 ALTERNATIVE 1 H-5
Tampa, FL 33602 DESIGNED BY. ROAD NO. COUNTY FINANCIAL PROJECT ID TROTECTIE P,
Florida C.0.A. No. 02317 TAC 11-15 SR 60 GRADE SEPARATION OVER CSX RAILROAD :
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Carlos E. Layrisse, PE No. 72383 CHECKED BY MAINLINE OVER PEACE CREEK DRAINAGE CANAL B2-1

tcaldwell 5/31/2016 3:04:06 PM M:\43655915201\struct\B2\B2PlanElev01.dgn



bfrench
Callout
LOW MEMBER = 119.79'



OPT. A - 18" 5Q. PREST. CONC. PILE (TYP.)
OPT. B - 24" 5Q. PREST. CONC. PILE (TYP.)
OPT. C - 24" @ STEEL PIPE PILE (TYP.)

LOW MEMBER = 124.04' I ELEVATION

2 230 KV OVERHEAD
230 KV OVERHEAD =3 / POWER LINE
POWER LINE \ BEE ,
\ f/&P X .
L PROPOSED R/W A =0y :
—— ya EXIST. R/W CUnle |@E y
. A a2 ?\,
MSE WALL 1 — A b @ J
********** 7 777 7 7 i N
[ /// / /é/ ) //7/ / 'y MSE WALL 2
T 17— - — // /// . 71t 7 i
i1 7,518 117
° . /7 LIIGAR o W [/
= /. S b 11 /i :
S /. e /7 70
= 01 Lo, SIERREN ) /1 <4 > /
5 BEGIN BRIDGE I 1 1555 SRR IS /1 e END BRIDGE
s FFBW END BENT 1 A s> o 1/1 SHE,
© STA. 3386+89.00 NS = © ® /01 | FFBW END BENT 3
- ‘ : 0y 3 = Djm © 1) lc BENT 2 <= STA. 3388+70.00
w / 7= o = / L ASATTISZSAr B _
BEGIN APPROACH SLAB > < STA. 3387+79.50 E iy e
] /1 : S END APPROACH SL
< STA. 3386+57.07 /3387 Z i« om /// 3385 g é STA ggggfgjcggs "
N e N g g0 | | o onjw iy | S 71° 57 4‘1"E?J(E,i..,,.//:m_/. ......... Sy T ,
7)1 - 0 | S joc” 7 7 iz . 7 7/
 const. 5’50’17/ / 5\// f /E I YER /1 oirection oF starionfic /’ T TEMPORARY CRITICAL JISE WALL 2
7 IZO 00'00" (TYP.) by // / I )/ ‘\ SR A — / // /f‘ ) / 4 BB-33801
— 1 vy 13 - —/— —T0c = .
TEMPORARY CRITICAL MSE WALL T— 5, T e A T NS 1388 AT 4389 ¢
B CONST. SR 60 RT. —. P 3 | w . /// 212 s 718 st 1
| [N BT/A: - . /,,/ i i e A < [ // ,/ \ i e \ ot g /,./\ ; i \
= F : . X
S ST ) END APPROACH SLAB
= BEGIN APPROACH SLAB oy 5387 - cBENT 2 | ° /7/% ~ 2388 70°00'00" (TYP.) STA 238840337
S STA. 4386+48.52 I/ L NE ‘ :
= ‘ hy N L\ STA 4387+70.95 ~ L I o5 g 1 . B SURVEY SR 60
2 / - N S 71 57 g E END BRIDGE
9 BEGIN APPROACH SLAB - - //// . LN ! ' FFBW END BENT 3
S STA. 2386+43.24 0 ¢ BENT 2 1) ‘ SN 70°00'00" (TYP.) STA. 4388+61.45
iy [ [ STA 2387+6567 —4./, S 3 ]
= BEGIN BRIDGE I f=> 7y N m END APPROACH SLAB
W FFBW END BENT 1 i1 P 1/ SlEL 4 == STA. 2388+88.09
3 STA. 4386+80.45 7] / g 3 59 e / iy END BRIDGE
Q BEGIN BRIDGE g1 T P /7 \ FFBW END BENT 3
FFBW END BENT 1 e z — ) 7 S I - STA. 2388+56.17
STA. 2386+75.17 // / %N/Q/ 4-10%"1/1 2 / /// / :
/] /.é/ ﬁk A/ R LEGEND
U I ——— e s s e | A e A L eeenanees NS ‘ = :T;—-*——;__,_ MSE WALL 2
i i =~ = B
""""" 1[ ‘ R s v U . @ DENOTES APPROXIMATE LOCATION
" BRIDGE NO. 160133 1 =3 i : F OF CORE BORINGS.
i [ o géaj > [ . \ mm)p DENOTES PROPOSED LANE.
a0 " w2 i '
"> DENOTES FUTURE LANE.
PEACE ts
CREEK PLAN “ DENOTES EXISTING BRIDGE
NO. 160045 TO BE REMOVED.
BEGIN BRIDGE
'-0" CONTIN DECK
FFBW END BENT 1 161'-0" C vous DEC END BRIDGE
~150 (OVERALL BRIDGE LENGTH) FEBW END BENT 3 150+
g 90'-6" 90'-6" 1
F140 (SPAN 1) 3 _ =) —— 140
130 — | ——— I 5 — H H H HH HL 130
¥ = M9 H HH E WILDLIFE CROSSING DRY ﬁf—_—_—_—_—_—_—_ 1
120 (e A e A o SHELF EL. 112.5' (TYP.) S s I s s I s I I O 120~
E - e e X 112.3 NHWL T T T 1
F110 I - I - - < 109.0' — o 110
i]oo wse warl — @\ TSseaml N7 T T L MSE WALL ]00,:
APPROX. EXISTING GROUND LINE

BRIDGE NOS.

REVISIONS

Kisinger Campo & Associates Corp.

DATE

BY

DESCRIPTION DATE BY DESCRIPTION

DRAWN BY:
JBH 12-15

STATE OF FLORIDA

201 N. Franklin Street

Suite 400

CHECKED BY:
TAC 05-16

DEPARTMENT OF TRANSPORTATION

SHEET TITLE: REF. DWG. NO.

PLAN AND ELEVATION (2 OF 4)

ALTERNATIVE 2 H6

Tampa, FL 33602
Florida C.0.A. No. 02317

DESIGNED BY:
TAC 11-15

ROAD NO. COUNTY FINANCIAL PROJECT ID

PROJECT NAME:

Carlos E. Layrisse, PE No. 72383

CHECKED BY:
SKB 12-15

SR 60 POLK 436559-1-52-01

SHEET NO.

SR 60 GRADE SEPARATION OVER CSX RAILROAD

MAINLINE OVER PEACE CREEK DRAINAGE CANAL B2-2

tcaldwell

5/31/2016 3:04:07 PM M:\43655915201\struct\B2\B2PlanElev02.dgn

LA.C.

F

NOTICE: THE OFFICIAL RECORD OF THIS SHEET 1S THE ELECTRONIC FILE DIGITALLY SIGNED AND SEALED UNDER RULE 61G15-23.004,


bfrench
Callout
LOW MEMBER = 124.04'



OPT. B - 24" 5Q. PREST. CONC. PILE (TYP.)
OPT. C - 24" @ STEEL PIPE PILE (TYP.)

LOW MEMBER = 126.75' I ELEVATION

(G
230 KV OVERHEAD == 230 KV OVERHEAD
POWER LINE x 123 / POWER LINE
\ /@/ S K /
f PROPOSED R/W p: ~loy "
- ya EXIST. R/W B / s . y
. QO . J
MSE WALL 1 —_ o @ / 1/ — MSE WALL 2
T /1ol 771 /77 Iy )
Wil e VA ) /1.1 A s, i
| 17 7 // - ,l/ rQ: /l /I /I /l . // /I ;l VA ]
/ ]
S / / // / / / 2 /01 1)1 / // j /
b Y/ i . \:I, /1 /] / ¥/ B
3 - © 171 1)1 /7
& Wi o, i . /1 <4 1)1 G0 1[I
5 BEGIN BRIDGE / //B\Q, 1 S 1/1 1/t o SORPY 11 /
2 % /1 s 4 SHET Y END BRIDGE
FFBW END BENT 1 Skg / ®> O /171 10 94
S TER 1 - Iy, }a / FFBW END BENT 5
© STA. 3386+89.00 /1,5 e nll 8 / /, o ; STA. 3388+70.00
N ¢ BENT 2 s 4 | ¢ BENT 3 gt - =
% gggll\éggzPlngOC;/ SLAB ; JSTA. 3387+34.25 _77, > S STA. 3387+479.50 ]~ & BENT 47 Jlu—= END APPROACH SLAB
3 : +57. - | 3387 —)l//// S|z 3386 < A STA 335:?” 75/// // STA. 3389+01.93
SeEersIlg P NG BHB): c s s g DU N R Byl od-J BTGB - - BB e g
[ L 7 [ B8} i | E | Pl S =l a2 5 710\57 L \ BT L
CONST. SR'60 LT _/ [/ ‘BENT 2 L 7 o~ L% Ye / A TEMPORARY CRITICAL MSE WALL 2
B C 7 ' 70°00'00" (TYP ¢ 7] ?,;:] S v,y DIRECTION OF STATIONING
7 (TYP.) / STA._4387+25.70 VA L 12 2z & L — @ BB-33801
1 L l L ) y) L L A
J T n r T T 71 - T T —— A —————
TEMPORARY CRITICQLC/ZEETWg%L6% Rr'é%j // // it St k//y e /, /, N ESC, 388 /, /, W4 T - /y
. . L N ’ = o ' "
\ N BI{A) - . /,/ ! ‘ iiSa //// s ;@ = trt— T | / /\S RN \
= oA AN 1 -
1~ 70°00'00" (TYP.) ¢ =<
2 BEGIN APPROACH SLAB f I 2 @ : / 70°00'00" (TYP;) END APPROACH SLAB
G STA. 4386+48.52 i 2387 F v/ ! € \ N 2388 STA. 4388+93.37
3 : : \ | / STA. 4387+70.95 . 5 \ B SURVEY SR 60
2 \ / E VA > _ L ®|S / / \ \ L
= / JS 7157 41" Ef 1 N oo =N L END BRIDGE
2 BECIN AFPROACH SHAB e BENT 2 /4, e ] N ¢ BENT 4. ) 1 FFBW END BENT 5
S : : 7 ///STA 53687420 42 /, NS i/ STA. 4388+]6/20 STA. 4388+61.45
= BEGIN BRIDGE 01 //‘E/ _> o|2sem A [N ¢ BENT 4] END APPROACH SLAB
w FFBW END BENT 1 i S 1E _ , STA. 2388+10. 92/ / STA. 2388+88.09
1=~ —~ < —T0o¢ 1+
< STA. 4386+80.45 iy 1/1 € BENT 3 s Rla il 7 // / END BRIDGE
Q BEGIN BRIDGE I Yy STA- 2387+65.67 / Sy My X FFBW END BENT 5
FFBW END BENT 1 Hr £ = L STA. 2388+56.17
STA. 2386+75.17 Iy 4-10%" DS // /
g ” o DA ///77 | EGEND
MSE WALL 1 —Z |~ - o ] : MSE WALL 2 -
e T LN T R YA TSR IS P e = NP I oA P e e
. %; ------------------- dﬁ' --------- + --------- ij7" 33 -7+7 /? . @ DENOTES APPROXIMATE LOCATION
: i ‘ ol I : a OF CORE BORINGS.
: i BRIDGE NO. 160133 Bl ;:j i : .
. il g7 g8 L TR I . mmp DENOTES PROPOSED LANE.
Qo
PEACE PLAN |&C "> DENOTES FUTURE LANE.
CREEK — @
“ DENOTES EXISTING BRIDGE
Eggévlv EBNRD]DEEENT 1 161°-0" END BRIDGE N0 160045 TO BE RENOVED.
(OVERALL BRIDGE LENGTH) FEBW END BENT 5
_150 453" 45_3 453" 453" 150
- (SPAN 1) (SPAN 2) (SPAN 3) (SPAN 4) .
C BENT 4 —=| EJ
140 ¢ BENT 2 |, ¢ BENT 3 — ¢, ¢ EJ 140
r EJ ]
~130 — — - i ; £ £ T L 130
: —TT1 T ] ] [LALE ME ‘ LT - ]
120 (P Sy Ny Sy Sy B Y 1425 MVC T ‘ [ Sy 1204
. [ s eyt i 111 ~ ‘ brw ‘ T gy g el 1
N A e S s e N s e JL_ ~2 ‘ Y 1124 NHWL ‘ P A B i
110 _—_—_7&_—_—_— i ~I ‘ < 109.0' ‘ — ==l 110
r rt N | - —_— I i
C W N7~ i L ]
C MSE WALL e _\ .
10 APPROX. EXISTING GROUND LINE WILDLIFE CROSSING MSE WALL 100
OPT. A - 18" SQ. PREST. CONC. PILE (TYP.) : DRY SHELF

EL. 112.5' (TYP.)
BRIDGE NOS.

REVISIONS

DRAWN BY:

DATE

BY

DESCRIPTION DATE BY DESCRIPTION

Kisinger Campo & Associates Corp. JBH 12-15

201 N. Franklin Street
Suite 400

CHECKED BY:
TAC 05-16

STATE OF FLORIDA

DEPARTMENT OF TRANSPORTATION

SHEET TITLE:

PLAN AND ELEVATION (3 OF 4)

REF. DWG. NO.

ALTERNATIVE 3 H-7

Tampa, FL 33602 DESIGNED BY' ROAD NO.

COUNTY

FINANCIAL PROJECT ID

PROJECT NAME:

TAC 11-15
CHECKED BY:
SKB 12-15

Florida C.0.A. No. 02317
Carlos E. Layrisse, PE No. 72383

SR 60

POLK

436559-1-52-01

SHEET NO.

SR 60 GRADE SEPARATION OVER CSX RAILROAD

MAINLINE OVER PEACE CREEK DRAINAGE CANAL B2-3

tcaldwell

5/31/2016 3:04:08 PM M:\43655915201\struct\B2\B2PlanElev03.dgn

LA.C.

F

NOTICE: THE OFFICIAL RECORD OF THIS SHEET 1S THE ELECTRONIC FILE DIGITALLY SIGNED AND SEALED UNDER RULE 61G15-23.004,


bfrench
Callout
LOW MEMBER = 126.75'


PVT STA. 3385+47.50

EL. 126.23

BEGIN BRIDGE
(WESTBOUND)
STA. 3386+89.00

EL. 130.47

TRAFFIC

PVC STA. 3388+75.00

EL. 136.05

PVI STA. 3400+80.00

EL. 172.20

2410'-0" vC

PVT STA. 3412+85.00

EL. 136.05

END BRIDGE
(WESTBOUND)
STA. 3388+70.00
EL. 135.90

DATA

CURRENT YEAR = 2019
ESTIMATED OPENING YEAR
ESTIMATED DESIGN YEAR

AADT = 23,000
= 2020 AADT = 26,400
= 2040 AADT = 40,300

K =9% D =559% T = 21.1% (24 HOUR)

DESIGN SPEED = 70 MPH

PVT STA. 4385+45.00

EL. 126.15

BEGIN BRIDGE
(EASTBOUND)
STA. 4386+80.45

EL. 130.21

PVC STA. 4388+75.00

EL. 136.05

VERTICAL ALIGMENT ALONG B CONST. SR 60 LT.

PVI STA. 4400+80.00

EL. 172.20

2410'-0" vC

PVT STA. 4412+85.00

EL. 136.05

END BRIDGE
(EASTBOUND)
STA. 4388+61.45
EL. 135.64

VERTICAL ALIGMENT ALONG B

CONST. SR 60 RT.

BRIDGE NOS.

REVISIONS

DATE

BY

DESCRIPTION

DATE BY DESCRIPTION

Kisinger Campo & Associates Corp.
201 N. Franklin Street

Suite 400

Tampa, FL 33602

Florida C.0.A. No. 02317

Carlos E. Layrisse, PE No. 72383

DRAWN BY:
TAC 01-16

CHECKED BY:
CEL 05-16

STATE OF FLORIDA

DEPARTMENT OF TRANSPORTATION

DESIGNED BY:
TAC 01-16

ROAD NO.

COUNTY FINANCIAL PROJECT ID

SHEET TITLE:

PLAN AND ELEVATION (4 OF 4)

REF. DWG. NO.

H-8

CHECKED BY:
CEL 01-16

SR 60

POLK 436559-1-52-01

PROJECT NAME:

SR 60 GRADE SEPARATION OVER CSX RAILROAD
MAINLINE OVER PEACE CREEK DRAINAGE CANAL

SHEET NO.

B2-4

tcaldwell

5/31/2016 3:04:10 PM \\hofs\fdot\43655915201\struct\B2\B2PlanElev04.DGN

LA.C.

F

NOTICE: THE OFFICIAL RECORD OF THIS SHEET 1S THE ELECTRONIC FILE DIGITALLY SIGNED AND SEALED UNDER RULE 61G15-23.004,



PROPOSED R/W LINE
/ / EXISTING R/W LINE EXISTING R/W LINE \\
_ 54'-6" (MIN.) 50'-0" . 132-0"
Al ‘ Al
6g_2%u — 1" 6g_2%u
PHASE I CONSTRUCTION | \ PHASE II CONSTRUCTION
g Pregp 146" 470"
| y
B CONST. SR 60 LT. — |~ B CONST. SR 60 RT. |~— B SURVEY SR 60
. ]'—6]/2” ],_61/2u 1-6"
o | o T e . . R e e . o wo' "] e |re
SIDEWALK SHOULDER FUTURE LANE LANE LANE SHOULDER SHOULDER LANE LANE FUTURE LANE SHOULDER SIDEWALK
@ ‘ ‘ | s suas . ' , ' ﬁ
PGL (TYP.) ‘
R SLOPE: 0.02 FT/FT N lrﬁ SLOPE: 0.02 FT/FT ﬂ
|

L
| | | | | | | | | | | | | | \ \
, | | | | | , ‘
| | | ! ‘ ‘ ‘ ‘ ‘ ‘ | | i ‘
‘ ‘ ‘ ‘ ! | | | \ | ‘ ! ‘ ‘ ‘ ‘
I I ! ‘ ‘ | i ‘
| FI1B-96 32" F-SHAPE
27" CONC. PARAPET WITH (TYP.) IT/\%\;[SQIZA[TL%G
PEDESTRIAN/BICYCLE (TYP.)
BULLET RAILING, POST "B"
INDEX 820 & 822 (TYP.)
357 7 SPA. @ 8-9" = 613" 3-5%13-5% 7 SPA. @ 8-9" = 61'-3" 3-5%
‘ T
'— 1" OPEN JOINT
TYPICAL SECTION
ALTERNATIVE 1
BRIDGE NOS.

REVISIONS

DATE

DESCRIPTION

DATE

DESCRIPTION

Kisinger Campo & Associates Corp.
201 N. Franklin Street

Suite 400

Tampa, FL 33602

Florida C.0.A. No. 02317

Carlos E. Layrisse, PE No. 72383

DRAWN BY: SHEET TITLE:

CEL 11415 STATE OF FLORIDA REF. DWG. NO.
CHECKED BY: DEPARTMENT OF TRANSPORTATION TYPICAL SECTION (1 OF 2) o

DTEASD\G:\JIéI; ‘Bi ROAD NO. COUNTY FINANCIAL PROJECT ID PROJECT NAME. SHEET NO.

wes I oLk 13655015201 SR 60 GRADE SEPARATION OVER CSX RAILROAD :

ey ThToer MAINLINE OVER PEACE CREEK DRAINAGE CANAL B2-6

tcaldwell

5/31/2016

3:04:10 PM M:\43655915201\struct\B2\B2TypicalSection01.DGN

F.A.C.

NOTICE: THE OFFICIAL RECORD OF THIS SHEET 1S THE ELECTRONIC FILE DIGITALLY SIGNED AND SEALED UNDER RULE 61G15-23.004,



s PROPOSED R/W LINE

EXISTING R/W LINE

EXISTING R/W LINE W

546" (MIN.) Y 500" _132-0"
Al ‘ Al
68'—21/2” — 1" 68'—2]/2"
PHASE I CONSTRUCTION | . PHASE II CONSTRUCTION
56'-6" 23-6" 14'-6" 42'-0"
| "
B CONST. SR 60 LT. — | 1 . B CONST. SR 60 RT. |~— B SURVEY SR 60
b ]'*61/2” ]'761/2” X 1-6"
o 5 o 16" 1o 12 o o o ! 10 | 10 ! 120 | g 120 100" 7 5o o
SIDEWALK SHOULDER FUTURE LANE LANE LANE SHOULDER SHOULDER LANE LANE FUTURE LANE SHOULDER SIDEWALK
@ ‘ ‘ | ey sus . t t ﬁ
PGL (TYP.) ‘
R SLOPE: 0.02 FT/FT N ' SLOPE: 0.02 FT/FT ﬂ
[ |
| | | | | | | | | | | | | |
, | ! ! ‘ : : ‘ ! ! | ,
27" CONC. PARAPET WITH FIB-45 ifmgfgﬁime
PEDESTRIAN/BICYCLE (TYP.) INDEX 420 (TYP.)
BULLET RAILING, POST "B" '
INDEX 820 & 822 (TYP.)
3531 6 SPA. @ 10-2%" = 61'-3" 353,13 5% 6 SPA. @ 10-2%" = 61'-3" 353
T T T T
L 17 0PEN JOINT
TYPICAL SECTION
ALTERNATIVE 2
— PROPOSED R/W LINE EXISTING R/W LINE EXISTING R/W LINE —.__
546" (MIN.) 50'-0" _132-0"
Al ‘ Al
68’—21/2" — 1" 68'—2]/2"
PHASE [ CONSTRUCTION | \ PHASE II CONSTRUCTION
66 o3 6 14 4o
| .
B CONST. SR 60 LT. — | L~ B CONST. SR 60 RT. |~— B SURVEY SR 60
e -6 -6 g
o g0 1 g 12 o 120 12 o ! 10 | 10 ! 120 12 o 120 100" 7 5o o
SIDEWALK SHOULDER FUTURE LANE LANE LANE SHOULDER SHOULDER LANE LANE FUTURE LANE SHOULDER SIDEWALK
PGL — V\ ' — PGL
ﬁ R SLOPE: 0.02 FT/FT N\ \ V SLOPE: 0.02 FT/FT ﬂ
f f W L
‘ \
" " I VAl
27" CONC. PARAPET WITH 1%" GAP FSB 15x57 (CUSTOM) o o SHAPE 6%" MIN. CONCRETE
PEDESTRIAN/BICYCLE YR (TYP.) e AFETe RATLING TOPPING (TYP.)
BULLET RAILING, POST "B" INDEX 420 (TYP.)
INDEX 820 & 822 (TYP.) :
241 14 FLORIDA SLAB BEAMS = 63-61" 14 FLORIDA SLAB BEAMS = 63-6Y" 241y
T T
TYPICAL SECTION
ALTERNATIVE 3
BRIDGE NOS.

REVISIONS

DATE

BY

DESCRIPTION DATE BY

DESCRIPTION

Kisinger Campo & Associates Corp.
201 N. Franklin Street

Suite 400

Tampa, FL 33602

Florida C.0.A. No. 02317

Carlos E. Layrisse, PE No. 72383

DRAWN BY:
CEL I1-15

CHECKED BY:
TAC 05-16

STATE OF FLORIDA
DEPARTMENT OF TRANSPORTATION

DESIGNED BY:
TAC 11-15

ROAD NO.

COUNTY

SHEET TITLE:

TYPICAL SECTION (2 OF 2)

REF. DWG. NO.

H-10

FINANCIAL PROJECT ID

CHECKED BY:
SKB 12-15

SR 60

POLK

436559-1-52-01

PROJECT NAME:

SR 60 GRADE SEPARATION OVER CSX RAILROAD
MAINLINE OVER PEACE CREEK DRAINAGE CANAL

SHEET NO.

B2-7

tcaldwell

5/31/2016 3:04:10 PM M:\43655915201\struct\B2\B2TypicalSection02.DGN

LA.C.

F

NOTICE: THE OFFICIAL RECORD OF THIS SHEET 1S THE ELECTRONIC FILE DIGITALLY SIGNED AND SEALED UNDER RULE 61G15-23.004,



B SURVEY SR 60

B CONST. SR 60 RT.

B CONST. SR 60 LT.

DIRECTION OF STATIONING
\‘ 15-5" 12'-6" 12'-6"
\ BEGIN BR[DGE\ BEGIN BRIDGE \ BEGIN BRIDGE
FFBW END BENT 1 FFBW END BENT 1 FFBW END BENT 1
. STA. 2386475.17 STA. 4386+80.45 STA. 3386+89.00 .
< <
s EFBW 70°00'00" 70°00'00" ¢ 1 JOIT j 70°00'00" N ¢ PILES
7 f \ i
- 1N TTr—r— f1Tinrrr Tt I IinTr— " TINIL 7|,,i,,J,Lf,i,iJ,Lf,7,,L,Lf,a%,,7|,|,J,7,,| ,Li,i,,
B R e e o B BT B e i 0 1| R BT B W RIS el SriUE S RO B S RECE B FECE L
I \ \ \ i \ I \

2-3Y 3 SPA. @ 10-10%" = 32'-7%" 7'-10Y" 10-10%" 9-3%" 757" 8-21" 5 SPA. @ 10-10%" (-) = 54'-3%" PILE SPACING
| | | |
Lo 1oy ) - 33y )
1-8%" 3 SPA. @ 10-10%" = 32'-7Y" 8-4%" 10-10%" 8-9%" 757 8-9%" 5 SPA. @ 10-10%" (-) = 54'-3%" BEAM SPACING
L osy gy Loy 3107 )
42'-8%" 15'-5%" 25'-0%" 60'-4"
143'-57"
PLAN
END BENT 1

27" CONC. PARAPET WITH
PEDESTRIAN/BICYCLE
BULLET RAILING, POST "B"
INDEX 820 & 822 (TYP.)

—_

|

HL————— LN _________ _ZZ '?':; _______________________

(END BENT 3 SIMILAR)

32" F-SHAPE
TRAFFIC RAILING
INDEX 420 (TYP.)

pH——— — — — — — I | I | — — — — —
1 ©
J_llJ I_‘rl I_}—l I_}—l I_}—l ) I‘}‘I I_}—l I_}—l I‘}‘I I_}—l I_}—l I‘}‘I I_}—l
M M \—d N M M M M M
-
~ |~
~ 24" SQ. PRESTRESSED
PHASE I CONSTRUCTION | PHASE I CONSTRUCTION CONCRETE PILE (TYP.)
NOTE:
ELEVATION
m RECOMMENDED ALTERNATIVE SHOWN.
(END BENT 3 SIMILAR) FOR LAYOUT OF OTHER ALTERNATIVES
AND PILE OPTIONS, SEE BDR REPORT.
BRIDGE NOS.
REVISIONS o . DRAWN BY: SHEETTITLE REF. DWG. NO.
DATE BY DESCRIPTION DATE BY DESCRIPTION Kisinger Campo & Associates Corp. TAC OI-16 STATE OF FLORIDA END BENT
201 N. Franklin Street CHECKED BY: DEPARTMENT OF TRANSPORTATION ALTERNATIVE 2 H-11
Suite 400 CEL 05-16
Tampa, FL 33602 DESIGNED BY ROAD NO. COUNTY FINANCIALPROJECTID  [Prormore P
Florida C.0.A. No. 02317 TAC 10-15 SR 60 POLK 436559-1-52-01 SR 60 GRADE SEPARATION OVER CSX RAILROAD :
Carlos E. Layrisse, PE No. 72383 CS:EBCK‘EZD‘B; e MAINLINE OVER PEACE CREEK DRAINAGE CANAL B2-8

tcaldwell

5/31/2016 3:04:11 PM

\\hofs\fdot\43655915201\struct\B2\B2EndBent01.DGN

LA.C.

F

NOTICE: THE OFFICIAL RECORD OF THIS SHEET 1S THE ELECTRONIC FILE DIGITALLY SIGNED AND SEALED UNDER RULE 61G15-23.004,



77-3"

DIRECTION OF STATIONING

591_51/2,;

11'-9%"

3-0%"

5 SPA. @ 10'-10%" (-) = 54'-3%"

-1l

8’*91/8”

3-0%"

BEAM SPACING

¢ BEAM 2 ¢ CONST. SR 60 LT.
~ ¢ BEAM 1 : ¢ BEAM 3 \ ¢ BEAM 4 : ¢ BEAM 5 ¢ BEAM 6 — ¢ BEAM 7 —
\,ﬁ 70°00'00" (TYP.) W W N N
¢ BENT 2
. \ : ' ' ' STA. 3387+79.50 '

;? S \ \ / \ \ \ \ e ¢ BEARING
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FLORIDA DEPARTMENT OF TRANSPORTATION

BRIDGE ID: 160045
DISTRICT: 01 Bartow

BRIDGE MANAGEMENT SYSTEM
Inspection Report with PDF attachment(s)

PAGE: 1 OF 20

INSPECTION DATE: 8/26/2014 ZGMF

BY: ICA

OWNER: 1 State Highway Agency
MAINTAINED BY: 1 State Highway Agency
STRUCTURE TYPE: 1 Reinforced Concrete - 01 Slab
LOCATION: 4.1 MI WEST OF US-27
SERVICE TYPE ON: 1 Highway
SERV TYPE UND: 9 Relief for waterway

Q FUNCTIONALLY OBSOLETE
TYPE OF INSPECTION: Regular NBI
DATE FIELD INSPECTION WAS PERFORMED: ABOVE WATER: 08/26/2014

STRUCTURE NAME:
YEAR BUILT:

SECTION NO.:

MP:

ROUTE:

FACILITY CARRIED:
FEATURE INTERSECTED:

Q STRUCTURALLY DEFICIENT

SR-60 WB OVER PEACE CK RELI
1951

16 110 000

25.276

00060

SR-60 WB

PEACE CREEK RELIEF

UNDERWATER: 8/29/2014

SUFFICIENCY RATING: 79.5
HEALTH INDEX: 84.67

This report contains information relating to the physical security of a structure and depictions of the structure. This information is confidential and
exempt from public inspection pursuant to sections 119.071(3)(a) and 119.071(3)(b), Florida Statutes. Only the cover page of this report may be

inspected and copied.

REPORT ID: INSP005 (condensed)

-1

PRINTED: 11/19/2014



FLORIDA DEPARTMENT OF TRANSPORTATION
BRIDGE MANAGEMENT SYSTEM

Inspection Report with PDF attachment(s)

BRIDGE ID: 160045 PAGE: 2 OF 20
DISTRICT: 01 Bartow INSPECTION DATE: 8/26/2014 ZGMF
BY: ICA STRUCTURE NAME: SR-60 WB OVER PEACE CK RELIEF
OWNER: 1 State Highway Agency YEAR BUILT: 1951
MAINTAINED BY: 1 State Highway Agency SECTION NO.: 16 110 000
STRUCTURE TYPE: 1 Reinforced Concrete - 01 Slab MP: 25.276
LOCATION: 4.1 MI WEST OF US-27 ROUTE: 00060
SERVICE TYPE ON: 1 Highway FACILITY CARRIED: SR-60 WB
SERV TYPE UND: 9 Relief for waterway FEATURE INTERSECTED: PEACE CREEK RELIEF
|:| THIS BRIDGE CONTAINS FRACTURE CRITICAL COMPONENTS
THIS BRIDGE IS SCOUR CRITICAL
|:| THIS REPORT IDENTIFIES DEFICIENCIES WHICH REQUIRE PROMPT CORRECTIVE ACTION
|:| FUNCTIONALLY OBSOLETE |:| STRUCTURALLY DEFICIENT
TYPE OF INSPECTION: Regular NBI
DATE FIELD INSPECTION WAS PERFORMED: ABOVE WATER: 08/26/2014 UNDERWATER: 8/29/2014
SMART FLAGS: OVERALL NBI RATINGS:
360 Settlement SmFlag: Settlement stable DECK: 7 Good CHANNEL: 7 Minor Damage
SUPERSTRUCTURE: 7 Good CULVERT: N N/A (NBI)
SUBSTRUCTURE: 7 Good SUFF. RATING: 79.5
PERF. RATING: Good HEALTH INDEX: 84.67
FIELD PERSONNEL / TITLE / NUMBER INITIALS

Coon, Elliott - Team Leader (CBI #00530) (lead)
Ryan, William - Team Leader (CBI #00497)

Hitch, Victoria - CBI (#00414) (lead)

Hoogland, Keith - Bridge Inspector (CBI #00341)
Payne, Timothy - Diver-Inspector

Davis, Christopher - Diver-Inspector

REVIEWING BRIDGE INSPECTION SUPERVISOR:

St. Clair, Clayton - Bridge Inspector (CBI #00374)

CONFIRMING REGISTERED PROFESSIONAL ENGINEER:

Perez, Jorge - Professional Engineer (PE#42690)
ICA Engineering

1907 N. U.S. HWY 301, Suite 160C

Certificate of Authorization #26988

Tampa, FL 33619

SIGNATURE:
DATE:

This report contains information relating to the physical security of a structure and depictions of the structure. This information is confidential and
exempt from public inspection pursuant to sections 119.071(3)(a) and 119.071(3)(b), Florida Statutes. Only the cover page of this report may be
inspected and copied.

REPORT ID: INSP005 (condensed) -2 PRINTED: 11/19/2014



FLORIDA DEPARTMENT OF TRANSPORTATION
BRIDGE MANAGEMENT SYSTEM

Inspection Report with PDF attachment(s)

BRIDGE ID: 160045 PAGE: 3 OF 20
DISTRICT: 01 Bartow INSPECTION DATE: 8/26/2014 ZGMF
All Elements

UNIT: 0O DECKS
ELEMENT/ENV: 39/3 Unp Conc Slab/AC Ovl 5146 sf. ELEM CATEGORY: Decks/Slabs
CONDITION
STATE (5) DESCRIPTION QUANTITY
2 Repaired areas and/or potholes or impending pot holes 5146 sf.

and/or raveling or rutting exist. Their combined area is
more than 2% but less than 10% of the total deck area.

ELEMENT INSPECTION NOTES:

CS2: There is a moderate accumulation of dirt, debris and vegetation in the shoulders and scuppers.
Refer to Photo 1. P3WO

The deck underside has numerous longitudinal and transverse cracks up to 1/64in. wide in isolated
locations throughout in all spans.

The concrete slab in Span 1 is up to 3.7in. lower over Abutment 1 due to past settlement of Abutment
1 during December 2008. Refer to Element 215 R/Conc Abutment for related comments.

Span 6 has a 14in. long x 1/8in. wide diagonal crack on the north outside face 2 ft. from Bent 7.

There are intermittent transverse cracks up to 1/4in. wide in the asphalt surface over the abutment
and intermediate bent joints.

PREVIOUS WORK ORDER RECOMMENDATION:
Remove dirt and debris and unclog scuppers in shoulders. 302sf. 8MH - Repaired but recurring.
Repeat.

ELEMENT/ENV: 302/3 Compressn Joint Seal 377 If. ELEM CATEGORY: Joints
CONDITION
STATE (3) DESCRIPTION QUANTITY
1 The element shows minimal deterioration. Adhesion is 3771

sound with no signs of leakage. There are no cohesion
cracks. The adjacent deck and/or header is sound. If joint
is armored, there are no signs of anchorage looseness.

ELEMENT INSPECTION NOTES:

NOTE: The compression seals are covered with an asphalt overlay.

This report contains information relating to the physical security of a structure and depictions of the structure. This information is confidential and
exempt from public inspection pursuant to sections 119.071(3)(a) and 119.071(3)(b), Florida Statutes. Only the cover page of this report may be
inspected and copied.

I-3

REPORT ID: INSP005 (condensed) PRINTED: 11/19/2014



FLORIDA DEPARTMENT OF TRANSPORTATION
BRIDGE MANAGEMENT SYSTEM

Inspection Report with PDF attachment(s)

BRIDGE ID: 160045 PAGE: 4 OF 20
DISTRICT: 01 Bartow INSPECTION DATE: 8/26/2014 ZGMF

All Elements

UNIT: 0 DECKS
ELEMENT/ENV: 331/3 Conc Bridge Railing 302 If. ELEM CATEGORY: Railing
CONDITION
STATE (4) DESCRIPTION QUANTITY
1 The element shows little or no deterioration. There may be 254 If.
discoloration, efflorescence, and/or superficial cracking
but without effect on strength and/or serviceability.
2 Minor cracks, surface scaling or spalls may be present but 48]f.

there is no exposed reinforcing or surface evidence of
rebar corrosion.

ELEMENT INSPECTION NOTES:
NOTE: Due to past settlement of the abutments a string line and level was used along the top of the

bridge railing and the following measurements were noted at each corner of the structure. No
changes from the 2012 measurements. Refer to Photo 2. MONITOR.

LOCATION: 2009 2010 2012 2014
Northwest: 4-1/2in. 2-1/2in.  2-1/2in. 2-1/2in.
Southwest:  3-1/4in. 2-3/4in.  2-3/4in. 2-3/4in.
Southeast: 3/8in. 3/8in. 3/8in. 3/8in.
Northeast: 1in. 1in. 1in. 1in.

CS2: The barriers have scrape markes up to 20ft. x 2in. x 1/2in. intermittently throughout - NEW.

There is a 2ft. high x 8in. x 2in. spall with no exposed steel in the top inside face of the left barrier of
Span 6, over Bent 6.

This report contains information relating to the physical security of a structure and depictions of the structure. This information is confidential and
exempt from public inspection pursuant to sections 119.071(3)(a) and 119.071(3)(b), Florida Statutes. Only the cover page of this report may be
inspected and copied.

REPORT ID: INSP005 (condensed) -4 PRINTED: 11/19/2014



BRIDGE ID:

FLORIDA DEPARTMENT OF TRANSPORTATION
BRIDGE MANAGEMENT SYSTEM

Inspection Report with PDF attachment(s)

160045 PAGE: 5 OF 20

DISTRICT: 01 Bartow INSPECTION DATE: 8/26/2014 ZGMF

All Elements

UNIT: 0 SUBSTRUCTURE

ELEMENT/ENV: 205/3 R/Conc Column 45 ea. ELEM CATEGORY: Substructure
CONDITION
STATE (4) DESCRIPTION QUANTITY
1 The element shows little or no deterioration. There may be 45ea.

discoloration, efflorescence, and/or superficial cracking
but without affect on strength and/or serviceability.

ELEMENT INSPECTION NOTES:

The following was noted by the underwater team:

NOTE: The intermediate bents of this bridge are founded on the timber piles from the previous
bridge. The intermediate bents have the following configuration: five timber piles which were cut off at
the groundline are capped with a reinforced concrete footing. Five reinforced concrete columns
extend up from the footings to support the bent cap. The timber piles below the footings are centered
under the concrete columns according to plans and are inspected under Element 206 Timber
Column. The concrete columns at Bents 3 through 9 had fiberglass jackets installed in 1984.

ELEMENT/ENV: 206/3 Timber Column 5 ea. ELEM CATEGORY: Substructure
CONDITION
STATE (4) DESCRIPTION QUANTITY
2 Decay, insect/marine borer infestation, abrasion, splitting, 5ea.

cracking, checking or crushing may exist but none is
sufficiently advanced to affect strength or serviceability of
the element.

ELEMENT INSPECTION NOTES:

NOTE: The quantity was updated to reflect only currently exposed piles.

CS2: Piles 3-2 (NEW), 4-1 (NEW) and 5-1 (NEW) are exposed up to 6in. with a soft outer 1/8in.
surface. Refer to the Special Underwater Bridge Inspection Report dated 07/29/2014 for a detailed
history from 2008 - INCREASE.

CORRECTIVE ACTION TAKEN:
Piles 4-2 through 4-5 are no longer exposed.

This report contains information relating to the physical security of a structure and depictions of the structure. This information is confidential and
exempt from public inspection pursuant to sections 119.071(3)(a) and 119.071(3)(b), Florida Statutes. Only the cover page of this report may be
inspected and copied.

I-5

REPORT ID: INSP005 (condensed) PRINTED: 11/19/2014



FLORIDA DEPARTMENT OF TRANSPORTATION
BRIDGE MANAGEMENT SYSTEM

Inspection Report with PDF attachment(s)

BRIDGE ID: 160045 PAGE: 6 OF 20
DISTRICT: 01 Bartow INSPECTION DATE: 8/26/2014 ZGMF

All Elements

UNIT: 0 SUBSTRUCTURE

ELEMENT/ENV: 215/3 R/Conc Abutment 76 If. ELEM CATEGORY: Substructure
CONDITION
STATE (4) DESCRIPTION QUANTITY
1 The element shows little or no deterioration. There may be 38If.

discoloration, efflorescence, and/or superficial cracking
but without affect on strength and/or serviceability.

2 Minor cracks, spalls and scaling may be present but there 38If.
is no exposed reinforcing or surface evidence of rebar
corrosion.

ELEMENT INSPECTION NOTES:

CS2: Abutment 1 cap has past settlement up to 3.7in. which has been stabilized by repairs. Refer to
the Post Repair Inspection Report dated 12/31/2008 for the history.

Abutment 1 cap is rotated up to 0.5in. in 12in. toward to the west on the north side and up to 7/16in. in
12 in. toward to the west on the south side. There have been no change since the repairs were made
in 2008. Refer to Photo 3. MONITOR

ELEMENT/ENV: 220/3 R/C Sub Pile Cap/Ftg 6 ea. ELEM CATEGORY: Substructure
CONDITION
STATE (4) DESCRIPTION QUANTITY
2 Minor cracks, spalls and scaling may be present but there 6ea.
is no exposed reinforcing or surface evidence of rebar
corrosion.

ELEMENT INSPECTION NOTES:
The following was noted by the underwater team:

CS2: The footings have scale up to 5/8in. deep.

The footings can be felt through the silt/mud build-up or are intermittently exposed on Bents 3, 4, 5, 6
and 7 — INCREASE.

Footings 3 through 6 have reoccurring undermining, see Element 290 Channel for chart.

This report contains information relating to the physical security of a structure and depictions of the structure. This information is confidential and
exempt from public inspection pursuant to sections 119.071(3)(a) and 119.071(3)(b), Florida Statutes. Only the cover page of this report may be
inspected and copied.

REPORT ID: INSP005 (condensed) -6 PRINTED: 11/19/2014



FLORIDA DEPARTMENT OF TRANSPORTATION
BRIDGE MANAGEMENT SYSTEM

Inspection Report with PDF attachment(s)

BRIDGE ID: 160045 PAGE: 7 OF 20
DISTRICT: 01 Bartow INSPECTION DATE: 8/26/2014 ZGMF

All Elements

UNIT: 0 SUBSTRUCTURE

ELEMENT/ENV: 234/3 R/Conc Cap 3311f. ELEM CATEGORY: Substructure
CONDITION
STATE (4) DESCRIPTION QUANTITY
1 The element shows little or no deterioration. There may be 3291f.

discoloration, efflorescence, and/or superficial cracking
but without affect on strength and/or serviceability.

3 Some delaminations, moderate cracks, spalls and/or 21f.
scaling may be present and some reinforcing may be
exposed. Corrosion of rebar may be present but loss of
section is incidental and does not significantly affect the
strength and/or serviceability of either the element or the
bridge.

ELEMENT INSPECTION NOTES:
CS1: There is minor to moderate seepage staining on the caps throughout.

Minor vegetation is growing at both ends of the caps and at various areas under the structure. Refer
to Photo 4.

CS3: Bent 10 cap has two minor lack of cover spalls up to 3in. diameter x 1in. deep with exposed zinc
coated rebar at the south end. Refer to Photo 4.

ELEMENT/ENV: 298/3 Pile Jacket Bare 35 ea. ELEM CATEGORY: Substructure
CONDITION
STATE (4) DESCRIPTION QUANTITY
1 There is little or no deterioration. Surface defects only are 35ea.
in evidence.

ELEMENT INSPECTION NOTES:

NOTE: All concrete piles in Bents 3 through 9 have fiberglass jackets that extend from the footings to
within 1ft. of the bent caps.

ELEMENT/ENV: 396/3 Other Abut Slope Pro 2110 sf. ELEM CATEGORY: Substructure
CONDITION
STATE (4) DESCRIPTION QUANTITY
1 There is little or no deterioration. Surface defects only are 2062 sf.

in evidence. Random open joints may exist.

This report contains information relating to the physical security of a structure and depictions of the structure. This information is confidential and
exempt from public inspection pursuant to sections 119.071(3)(a) and 119.071(3)(b), Florida Statutes. Only the cover page of this report may be
inspected and copied.

REPORT ID: INSP005 (condensed) - PRINTED: 11/19/2014



FLORIDA DEPARTMENT OF TRANSPORTATION
BRIDGE MANAGEMENT SYSTEM

Inspection Report with PDF attachment(s)

BRIDGE ID: 160045 PAGE: 8 OF 20
DISTRICT: 01 Bartow INSPECTION DATE: 8/26/2014 ZGMF

All Elements

UNIT: 0 SUBSTRUCTURE

ELEMENT/ENV: 396/3 Other Abut Slope Pro 2110 sf. ELEM CATEGORY: Substructure
CONDITION
STATE (4) DESCRIPTION QUANTITY
2 There may be minor deterioration, random open joints, 48 sf.
cracking and weathering. Mortar in joints may show minor
deterioration.

ELEMENT INSPECTION NOTES:

NOTE: The slope protection at both abutments consists of riprap bags covered with concrete slurry
and areas of asphalt.

CS2: The northwest slope has an area of erosion 8ft. x 6ft. with misplaced riprap bags and missing
areas of slurry overpour, which can be penetrated up to 25in. back under - NEW. Refer to Photo 5.
P3WO

This report contains information relating to the physical security of a structure and depictions of the structure. This information is confidential and
exempt from public inspection pursuant to sections 119.071(3)(a) and 119.071(3)(b), Florida Statutes. Only the cover page of this report may be
inspected and copied.

REPORT ID: INSP005 (condensed) -8 PRINTED: 11/19/2014



FLORIDA DEPARTMENT OF TRANSPORTATION
BRIDGE MANAGEMENT SYSTEM

Inspection Report with PDF attachment(s)

BRIDGE ID: 160045 PAGE: 9 OF 20
DISTRICT: 01 Bartow INSPECTION DATE: 8/26/2014 ZGMF

All Elements

UNIT: 0 CHANNEL

ELEMENT/ENV: 290/3 Channel 1lea. ELEM CATEGORY: Channel
CONDITION
STATE (4) DESCRIPTION QUANTITY
2 Bank protection is in need of minor repairs, bank may be 1ea.

beginning to slump, minor stream bed movement may be
evident or debris may be present.

ELEMENT INSPECTION NOTES:

NOTE: This structure is scour critical. Refer to Table 1 in the addendum, for the 100ft. offset
measurements.

CS2: The channel has dirt islands beginning to form intermittently through out the channel - NEW.
The following was noted by the underwater team:

CS2: Footings 3, 4, 5 and 6 are undermined up to 6in. high and the timber piling are exposed -
INCREASE.

On several inspections the bottom edge of the footings could be felt through silt bottom material.
CORRECTIVE ACTION TAKEN:

The turbidity barrier along the north side is no longer present.
Divers remove the majority of the vegetation around the piles and the footings.

This report contains information relating to the physical security of a structure and depictions of the structure. This information is confidential and
exempt from public inspection pursuant to sections 119.071(3)(a) and 119.071(3)(b), Florida Statutes. Only the cover page of this report may be
inspected and copied.

REPORT ID: INSP005 (condensed) -9 PRINTED: 11/19/2014



FLORIDA DEPARTMENT OF TRANSPORTATION
BRIDGE MANAGEMENT SYSTEM

Inspection Report with PDF attachment(s)

BRIDGE ID: 160045 PAGE: 10 OF 20
DISTRICT: 01 Bartow INSPECTION DATE: 8/26/2014 ZGMF

All Elements

UNIT: 0O SMART FLAG

ELEMENT/ENV: 360/3 Settlement SmFlag 1lea. ELEM CATEGORY: Smart Flags
CONDITION
STATE (3) DESCRIPTION QUANTITY
1 Some of the bridge supporting elements are showing 1ea.

signs of visible settlement or rotation but due to earlier
repairs as indicated by other signs, the settlement appears
to have stabilized.

ELEMENT INSPECTION NOTES:

NOTE: This element was added in the 12/19/2008 report for the settlement at Abutment 1, pursuant
to Elements 206 Timber Column and 215, R/Conc Abutment.

This report contains information relating to the physical security of a structure and depictions of the structure. This information is confidential and
exempt from public inspection pursuant to sections 119.071(3)(a) and 119.071(3)(b), Florida Statutes. Only the cover page of this report may be
inspected and copied.

REPORT ID: INSP005 (condensed) 10 PRINTED: 11/19/2014



FLORIDA DEPARTMENT OF TRANSPORTATION
BRIDGE MANAGEMENT SYSTEM

Inspection Report with PDF attachment(s)

BRIDGE ID: 160045 PAGE: 11 OF 20
DISTRICT: 01 Bartow INSPECTION DATE: 8/26/2014 ZGMF

All Elements

UNIT: O MISCELLANEOUS

ELEMENT/ENV: 321/3 R/Conc Approach Slab 2 ea. ELEM CATEGORY: Other Elements
CONDITION
STATE (4) DESCRIPTION QUANTITY
1 The slab has not settled and shows no sign of 2ea.

deterioration other than superficial surface cracks.
ELEMENT INSPECTION NOTES:
NOTE: The concrete approach slabs are covered with asphalt.

CORRECTIVE ACTION TAKEN:
The asphalt spill out and a light accumulation of dirt in the shoulders has been removed.

This report contains information relating to the physical security of a structure and depictions of the structure. This information is confidential and

exempt from public inspection pursuant to sections 119.071(3)(a) and 119.071(3)(b), Florida Statutes. Only the cover page of this report may be
inspected and copied.

REPORT ID: INSP005 (condensed) -1 PRINTED: 11/19/2014



FLORIDA DEPARTMENT OF TRANSPORTATION
BRIDGE MANAGEMENT SYSTEM

Inspection Report with PDF attachment(s)

BRIDGE ID: 160045 PAGE: 12 OF 20
DISTRICT: 01 Bartow INSPECTION DATE: 8/26/2014 ZGMF

Smart Flag Summary

UNIT: 0O SMART FLAG

ELEMENT/ENV: 360/3 Settlement SmFlag 1 ea. ELEM CATEGORY:Smart Flags
CONDITION
STATE(3)  DESCRIPTION QUANTITY
1 Some of the bridge supporting elements are showing signs of 1

visible settlement or rotation but due to earlier repairs as indicated
by other signs, the settlement appears to have stabilized.

ELEMENT INSPECTION NOTES:

NOTE: This element was added in the 12/19/2008 report for the settlement at Abutment 1, pursuant to
Elements 206 Timber Column and 215, R/Conc Abutment.

This report contains information relating to the physical security of a structure and depictions of the structure. This information is confidential and

exempt from public inspection pursuant to sections 119.071(3)(a) and 119.071(3)(b), Florida Statutes. Only the cover page of this report may be
inspected and copied.

REPORT ID: INSP005 (condensed) 12 PRINTED: 11/19/2014



FLORIDA DEPARTMENT OF TRANSPORTATION
BRIDGE MANAGEMENT SYSTEM

Inspection Report with PDF attachment(s)

BRIDGE ID: 160045 PAGE: 13 OF 20
DISTRICT: 01 Bartow INSPECTION DATE: 8/26/2014 ZGMF

Inspector Recommendations

UNIT: 0 DECKS
ELEMENT/ENV:39/3 Unp Conc Slab/AC Ovl ELEM CATEGORY: Decks/Slabs
CONDITION
STATE (5) Priority
2 5146 sf. 3

WORK ORDER RECOMMENDATION:
Remove the dirt and debris, and unclog scuppers in shoulders.

This report contains information relating to the physical security of a structure and depictions of the structure. This information is confidential and

exempt from public inspection pursuant to sections 119.071(3)(a) and 119.071(3)(b), Florida Statutes. Only the cover page of this report may be
inspected and copied.

REPORT ID: INSP005 (condensed) 13 PRINTED: 11/19/2014



FLORIDA DEPARTMENT OF TRANSPORTATION
BRIDGE MANAGEMENT SYSTEM

Inspection Report with PDF attachment(s)

BRIDGE ID: 160045 PAGE: 14 OF 20
DISTRICT: 01 Bartow INSPECTION DATE: 8/26/2014 ZGMF

Inspector Recommendations

UNIT: 0 SUBSTRUCTURE

ELEMENT/ENV:234/3 R/Conc Cap ELEM CATEGORY: Substructure
CONDITION
STATE (4) Priority
1 329 If. 3

WORK ORDER RECOMMENDATION:
Remove vegetation from south end of Bent 10 cap.

ELEMENT/ENV:396/3 Other Abut Slope Pro ELEM CATEGORY: Substructure
CONDITION
STATE (4) Priority
2 48 sf. 3

WORK ORDER RECOMMENDATION:
REP an area of erosion/missplaced bags 8ft. x 6ft. x 25in. in the NW slope protection.

Structure Notes

TRAFFIC RESTRICTIONS: This structure is not posted. According to the load rating dated 01/02/2009, posting
is not required.

Structure was inventoried west to east.
This structure is scour critical. Refer to Table 1 in the addendum, for the 100ft. offset measurements.

The asphalt thickness is 4-1/2in.

INSPECTION NOTES: ZGMF 8/26/2014
Sufficiency Rating Calculation Accepted by knicaec-P at 2014-09-11 09:31:52

LOAD CAPACITY EVALUATION:
The load rating dated 01/02/2009 applies to the current condition of this bridge.

Divers inspected five 12in. concrete piles on Bents 3 through 7, three timber piles, jackets, smart flag,
submerged footings and channel.

NON-STRUCTURAL ITEMS:

REFLECTORS:
The barriers do not have reflectors mounted to them - NEW. Refer to Photo 6. REPAIR

This report contains information relating to the physical security of a structure and depictions of the structure. This information is confidential and
exempt from public inspection pursuant to sections 119.071(3)(a) and 119.071(3)(b), Florida Statutes. Only the cover page of this report may be
inspected and copied.

REPORT ID: INSP005 (condensed) 14 PRINTED: 11/19/2014



FLORIDA DEPARTMENT OF TRANSPORTATION
BRIDGE MANAGEMENT SYSTEM

Inspection Report with PDF attachment(s)

BRIDGE ID: 160045 PAGE: 15 OF 20
DISTRICT: 01 Bartow INSPECTION DATE: 8/26/2014 ZGMF

Photo 1 - Element 39/3 Unp Conc Slab/AC Ovl

Dirt, debris and vegetation in shoulders and suppers (left shoulder shown). Typical.

WORK ORDER RECOMMENDATION:
P3WO: Remove the dirt and debris, and unclog scuppers in shoulders.

This report contains information relating to the physical security of a structure and depictions of the structure. This information is confidential and

exempt from public inspection pursuant to sections 119.071(3)(a) and 119.071(3)(b), Florida Statutes. Only the cover page of this report may be
inspected and copied.

REPORT ID: INSP005 (condensed) 15 PRINTED: 11/19/2014



FLORIDA DEPARTMENT OF TRANSPORTATION
BRIDGE MANAGEMENT SYSTEM

Inspection Report with PDF attachment(s)

BRIDGE ID: 160045 PAGE: 16 OF 20
DISTRICT: 01 Bartow INSPECTION DATE: 8/26/2014 ZGMF

Photo 2 - Element 331/3 Conc Bridge Railing

String line and level showing elevation difference at west end of the left barrier. Typical.

WORK ORDER RECOMMENDATION:
Monitor.

This report contains information relating to the physical security of a structure and depictions of the structure. This information is confidential and

exempt from public inspection pursuant to sections 119.071(3)(a) and 119.071(3)(b), Florida Statutes. Only the cover page of this report may be
inspected and copied.

REPORT ID: INSP005 (condensed) 16 PRINTED: 11/19/2014



FLORIDA DEPARTMENT OF TRANSPORTATION
BRIDGE MANAGEMENT SYSTEM

Inspection Report with PDF attachment(s)

BRIDGE ID: 160045 PAGE: 17 OF 20
DISTRICT: 01 Bartow INSPECTION DATE: 8/26/2014 ZGMF

Photo 3 - Element 215/3 R/Conc Abutment

Abutment 1 north end, previous rotation toward the west.

WORK ORDER RECOMMENDATION:
Monitor.

This report contains information relating to the physical security of a structure and depictions of the structure. This information is confidential and

exempt from public inspection pursuant to sections 119.071(3)(a) and 119.071(3)(b), Florida Statutes. Only the cover page of this report may be
inspected and copied.

REPORT ID: INSP005 (condensed) -7 PRINTED: 11/19/2014



FLORIDA DEPARTMENT OF TRANSPORTATION
BRIDGE MANAGEMENT SYSTEM

Inspection Report with PDF attachment(s)

BRIDGE ID: 160045 PAGE: 18 OF 20
DISTRICT: 01 Bartow INSPECTION DATE: 8/26/2014 ZGMF

Photo 4 - Element 234/3 R/Conc Cap

Spall with exposed steel south end of Bent 10 cap, and vegetation growing from cap. Typical.

WORK ORDER RECOMMENDATION:
None.

This report contains information relating to the physical security of a structure and depictions of the structure. This information is confidential and

exempt from public inspection pursuant to sections 119.071(3)(a) and 119.071(3)(b), Florida Statutes. Only the cover page of this report may be
inspected and copied.

REPORT ID: INSP005 (condensed) 18 PRINTED: 11/19/2014



FLORIDA DEPARTMENT OF TRANSPORTATION
BRIDGE MANAGEMENT SYSTEM

Inspection Report with PDF attachment(s)

BRIDGE ID: 160045 PAGE: 19 OF 20
DISTRICT: 01 Bartow INSPECTION DATE: 8/26/2014 ZGMF

Photo 5 - Element 396/3 Other Abutment Slope Pro

Northwest slope area of erosion, with misplaced riprap bags and missing areas of slurry overpour, which can be penetrated.

WORK ORDER RECOMMENDATION:
P3WO: Repair an area of erosion/missplaced bags 8ft. x 6ft. x 25in. in the northwest slope protection.

This report contains information relating to the physical security of a structure and depictions of the structure. This information is confidential and

exempt from public inspection pursuant to sections 119.071(3)(a) and 119.071(3)(b), Florida Statutes. Only the cover page of this report may be
inspected and copied.

REPORT ID: INSP005 (condensed) 19 PRINTED: 11/19/2014



FLORIDA DEPARTMENT OF TRANSPORTATION
BRIDGE MANAGEMENT SYSTEM

Inspection Report with PDF attachment(s)

BRIDGE ID: 160045 PAGE: 20 OF 20
DISTRICT: 01 Bartow INSPECTION DATE: 8/26/2014 ZGMF

Photo 6 - Inspection Notes

Left bridge rail missing reflectors. Typical.

REPAIR RECOMMENDATION:
Install reflectors to both bridge rails.

This report contains information relating to the physical security of a structure and depictions of the structure. This information is confidential and

exempt from public inspection pursuant to sections 119.071(3)(a) and 119.071(3)(b), Florida Statutes. Only the cover page of this report may be
inspected and copied.

REPORT ID: INSP005 (condensed) 1-20 PRINTED: 11/19/2014



SCOUR EVALUATION REPORT PHASE 2
PREPARED FOR:

FLORIDA DEPARTMENT OF TRANSPORTATION, DISTRICT 1
DISTRICTWIDE SCOUR EVALUATIONS

FAP NO.: N/A; FPID: 427341-1-72-01 (STATE BRIDGE)

WILFREDO ACEVEDO-DIAZ, P.E. PROJECT MANAGER

BRIDGE NUMBER: 160045
OWNER: FLORIDA DEPARTMENT OF TRANSPORTATION
BRIDGE NAME: STATE ROAD 60(WESTBOUND) OVER PEACE CREEK RELIEF
LOCATION: 4.4 MILES WEST OF US-27
COUNTY: POLK
SCOUR VULNERABILITY

SCOUR MODE: X Riverine [] Tidal [ Both
SCOUR CRITICAL: [J Yes X No
SCOUR RATING: Scour Susceptible: X Yes [J No

Low Risk: [ Yes X No

Foundations: [] Known [XI Unknown

Previous Current

CIDR RATING: 17 (113) Scour Critical U

RECOMMENDATION: THE BRIDGE IS RATED SCOUR SUSCEPTIBLE (MEDIUM PRIORITY).
A PHASE 3 ANALYSIS IS RECOMMENDED BASED ON THE POST-
SCOUR EMBEDMENT DEPTH. CONTINUED MEASUREMENT OF THE
BED CROSS-SECTION IS RECOMMENDED AS PART OF THE
SCHEDULED BRIDGE INSPECTION PROGRAM.

KIPHASE 1 KPHASE 2 ] PHASE 3 [JPHASE 4
QUALITATIVE EVALUATION/ HYDRAULIC/HYDROLOGIC STRUCTURAL/GEOTECHNICAL PLAN OF ACTION
ASSESSMENT ASSESSMENT ASSESSMENT
DATE: 04/30/1995 DATE: 05/29/2012 DATE: DATE:
ADDENDUM: 12/01/2011 L
CHECKED BY:  ELIZABETH GEURINK, P.E. URS';;‘ZL’“ Hosse
'_';:' o “_‘Z 1\: " ‘e\@ﬂv i
BACK CHECKED BY: ROBERT JOHNSON, P.E. 7650 W, Couftney Camhel Causowsy
Tampa, Florida 33607 1462 I e
CORRECTED BY: ELIZABETH GEURINK, P.E. (813) 286-1711 . .
APPROVED BY: ROBERT JOHNSON, P.E.
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1.0 SUMMARY OF FINDINGS

Bridge Number 160045 (west bound) on State Road 60 in Polk County was built in 1951 over the Peace
Creek Relief drainage canal. A parallel bridge structure, Bridge Number 160133, is located 35 feet
downstream and carries eastbound traffic. The multi-span bridge is 151 feet in length with a deck width of
37 feet and is supported by two protected spill-through abutments and nine interior bents which are not
fully aligned with the flow. The 1950 plans and subsequent bridge inspection sketches indicate that each
interior is comprised of five in-line 12-inch square concrete columns mounted on a 2’ x 2’ spread footer
foundation at or below the mudline and supported by five in-line timber piles of 12-inch diameter and
unknown length and embedment. Pile jackets added during subsequent bridge repair increase the
effective diameter of the columns to 18-inch square. The 2011 Phase 1 Addendum reported a vertically
and horizontally unstable channel bed and estimated minimum pile embedment depths for the bridge of
15.7 feet based on adjusted geotechnical method estimates of original embedment. Undermining of the
footer and exposure of timber piles (3 to 10 inches) at Bents 3 and 4 was noted during the 2008
underwater bridge inspection. This finding led to a Scour Vulnerability Rating of Scour Susceptible
(Medium Priority) and a recommendation to proceed to a Phase 2 Scour Evaluation.

The perenially-flowing Peace Creek Relief drainage canal flows generally westward into the Peace River
but follows a mildly meandering path directing flow southward through this structure (refer to Location
Map). Normal flows are skewed approximately 20° to the pier alignment and flood flows are skewed
approximately 30° to the pier alignment. The 2009 Bridge Inspection Report described settiement issues
at the right abutment (Bent 1) with an unsuccessful repair attempt. Footings at interior bents 3,4and 5
are reported to be undermined with timber piles exposed from scour.

The man-made waterway is approximately 200 feet wide at the top of bank at the bridge location with
both abutments protected by grouted sand-cement riprap. The sandy channel bottom is approximately 85
feet wide, un-vegetated and was observed to be wet but not flowing at the time of field inspection
(February 27, 2012). Well maintained, grassed channel banks upstream and downstream of the parallel
bridge structures were noted. The downstream bridge (160133) channel is narrower than the upstream
bridge channel. The bridge itself does not encroach upon the channel, but the FEMA Flood Insurance
Rate Map (FIRM) indicates wide floodplains on either side of the bridge. The 100-year flood is not
anticipated to overtop the bridge.

2.0 HYDROLOGIC/HYDRAULIC SIMULATION

HEC-RAS (version 4.1.0), the U.S. Army Corps of Engineers water surface profile computation model,
was utilized for one-dimensional steady flow simulation of the 100- and 500-year events. The 100-year
and 500-year discharges applied in the HEC-RAS model were obtained from the 2003 FEMA Flood
Insurance Study for Polk County. The cited drainage area upstream of the bridge is 94.9 square miles.
Supporting data for hydrologic discharges and flood stages are provided in Appendix A.

The hydraulic simulation included two steady state flood profiles comprised of the calculated 100-year
and 500-year return frequency flood flows. Downstream mode! boundary conditions include a defined
energy slope of 0.001 ft/ft under normal depth conditions using the slope-conveyance method. Published
flood profile stages at the bridge, 112.5 and 114.0 feet-NGVD, correspond reasonably well with modeled
flood stages.

Channel and bridge geometry were derived from several sources, including 1950 design plans, Bridge
Inspection sketches, 2009 Bridge Inspection bed cross-section measurements, field review conducted by
URS staff February 27, 2012, SWFWMD digital terrain models and aerial photography. Mannings n-
values derived from 2012 field review range from 0.03 for the main channe! to 0.05 for the overbank.
Paralle! Bridges 160045 (westbound) and 160133 (eastbound) were simulated as one bridge length (95

URS Corporation Southern Page|_22 gf 11 Bridge No. 160045




feet total), with the pier configuration and bridge opening of Bridge 160045 (the upstream face) controlling
hydraulic flow through the bridge.

Hydraulic modeling provided flow rates, water surface elevations, channe! top widths, average and
distributed velocities, and hydraulic depths used in calculating both the contraction and local scour at the
bridge structure. Hydraulic modeling input and output are provided in Appendix B. Table 1 summarizes
hydraulic modeling results.

Table 1 - Summary of Predicted Hydraulic Conditions for the 100- and 500-year Flood Events
100-Year Event 500-Year Event
Maximum Discharge, Qmax (cfs) 1,591 2,136
Average Velocity, Vaye (fps) 21 24
Water Surface Elevation (ft-NGVD) 112.9 114.0

3.0 SCOUR ANALYSIS

The scour analysis and related computations were performed using HEC-18 (FHWA, 2001) for the
contraction and general scour conditions and for abutment scour prediction. The Florida Department of
Transportation (FDOT) Bridge Scour Manual equations were used to predict local scour for the 100- and
500-year flood frequency events.

Long Term

Longterm scour is divided into two categories: channel migration (lateral movement) and
aggradation/degradation (vertical bed movement). Examination of bridge profile measurements from
1975 to 2009, presented in the 2011 Phase 1 Scour Evaluation Addendum, indicate some lateral
movement of the channel and an estimated net bed lowering of 1.3 feet since bridge construction. No
additional long-term degradation/aggradation is anticipated.

Contraction Scour

The HEC-18 methodology for computing scour was used to compute both the 100-year and 500-year
contraction scour. This involved determining flow rates, average channel depth, top width and velocity at
cross-sections at the bridge and approximately one bridge length upstream of the bridge. Tierra Inc.
provided the median sediment diameter, Dso, of 0.23 mm which was used to determine critical sediment
transport velocity for all scour computations. Calculations predicted clear-water scour conditions for both
events. Contraction scour computations are provided in Appendix C.

Local Pier Scour

Calculation of local pier scour followed the methodologies outlined in the FDOT Bridge Scour Manual and
its associated FDOT Scour Calculator program for complex pier configurations. Local scour for both the
100-year and 500-year flood events was developed for two representative bents; Bent 4 — the location of
highest local pier velocity but with a fully exposed pile cap/spread footer (Case 1), and Bent 8 — a pier
with high local velocity and a partially-buried pile cap/spread footer (Case 2) after general scour had been
applied. The interior bents are comprised of five 18-inch square concrete columns on a 2’ x 2’ spread
footer base with a single row of timber piles beneath. Circular timber piles are 127 in diameter. Complex
piers were assumed to be skewed to the fiood flow by 30°. The Case 2 scour condition at Bent 8 proved
to be the worst-case scour condition. Local scour computations are provided in Appendix C.

Abutment Scour
Local scour prediction for abutments was not performed because of intact scour protection
countermeasures and low velocities (< 1.0 fps) adjacent to abutments.

URS Corporation Southern Pagelj%)f 1" Bridge No. 160045




Total Scour
Table 2 presents a summary of total scour results for the 100- and 500-year flood events

Table 2 - Summary of Scour Calculations
_ 100-Year Event 500-Year Event
*Bent1 | Bent8 *Bent 11 | *Bent 1 | Bent 8 *Bent 11
Long-Term Degradation (ft) - 0.0 - - 0.0 -—
Contraction Scour (ft) --- 21 - - 33 -
Local Scour: Pier/Abutment (ft) — 5.2 - — 3.7 -
Current Embedment (ft) - 16.7 --- - 15.7 -—
Total Scour (ft) - 7.3 - - 7.0 -
Resultant Embedment (ft) - 8.4 - - 8.7 -
* Bents 1 (Right) and 11 (Left ) looking downstream are abutments protected by
grouted sand-cement riprap. Original embedment estimates for end bents were not
provided as part of the 2011 pile embedment evaluation.

4.0 RECOMMENDATIONS

A Phase 3 Geotechnical and structural stability analysis is recommended for this bridge due to post-scour
embedment depth less than 50% of original estimated embedment depth and post-scour structural
stability reliance on timber piles of unknown condition. The bridge is considered Medium Priority because
of undermined spread footer foundations at Bents 3 and 4 and reported settling issues at protected
abutments. Suitable countermeasures may need to be designed and installed, pending the outcome of
the Phase 3 Analysis. Continued measurement of the bed cross-section is recommended as part of the
scheduled bridge inspection program.

5.0 MATERIALS AND DOCUMENTATION

The following data was used in this evaluation

e 1995 Phase 1 Scour Evaluation Report

e 2011 Phase 1 Addendum

e 2009 FDOT Bridge Inspection Report

o 02/27/2012 field review photographs and site visit

e 2012 Grain Size Data Sheet (Dso) from Tierra Inc.

o FEMA Flood Insurance Rate Map and Flood Insurance Study, Polk County, Florida, November
19, 2003

e SWFWMD Digital Elevation Model for Polk County, Florida — vertical datum NAVD 1988

e FDOT Bridge Scour Manual, May 2005

e FHWA HEC-18, Fourth Edition, May 2001

+ 1950 original design plans

» 1979 bridge repair plans (pile jacket design)

The following data was unavailable for evaluation:

e As-built plans

URS Corporation Southern PageI 3 4of 11 Bridge No. 160045




e Pile driving logs
e Bridge and channel survey

APPENDIX A — HYDROLOGY
APPENDIX B — HYDRAULIC MODEL INPUT/OUTPUT
APPENDIX C - SCOUR CALCULATIONS

APPENDIX D - FIELD REVIEW PHOTOGRAPHS

Notice to Users of This Report:
This document, together with the concepts and designs presented herein, as an instrument of service, is intended for

the specific purpose and client for which it was prepared. Reuse of and improper reliance on this document without
written authorization and adaptation by URS Corporation Southern shall be without liability to URS Corporation

Southern .
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2 Miles

C  Bridge Location

Bridge No. 160045 Location Map
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SCOUR EVALUATION -- PHASE 2 - FIELD / OFFICE REVIEW REPORT

Bridge Number: 160045

County: POLK

Route: STATE ROAD 60
(WESTBOUND)

Over: Peace Creek Relief

1. SCOUR VULNERABILITY RATING (PER FHWA)

A. Scour Critical [ Yes X No
Scour Susceptible [ ] High X Medium [(JLow
Low Risk [ High [1 Medium [JLow
Foundation [[1 Known [X] Unknown

B. Method of Analysis: (] simplified [X] Detailed

C. Reasons for Phase 2 Rating:

Post-scour embedment <50% computed original minimum embedment depth
Undermined footing/pile cap at Bents 3 and 4
Bed material is erodible
Lack of countermeasures at piers and settling at abutments

2. RECOMMENDATIONS (See Preceding Narrative)

A. Countermeasures:

[] Riprap
] Scour Monitor

Inspection

[] other

B. Phase 3 Analysis:

Continued measurement of the bed cross-section is recommended as part
of the scheduled bridge inspection program and after major storm events.

X Required

[C] Not Required at this time

URS Corporation Southern

Page 8 of 11
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SCOUR EVALUATION — PHASE 2 - FIELD / OFFICE REVIEW REPORT

3. SUMMARY OF RESULTS

100 - YEAR
FLOOD EVENT

500 - YEAR
FLOOD EVENT

OVERTOPPING
EVENT **

(Looking Downstream)

(Looking Downstream)

(Looking Downstream)

**Left *Main | *Flood- | **Right | *‘Left *Main | *Flood- | **Right Left Main Flood- | Right
Abut. |Channel| plain Abut. Abut. | Channel| plain Abut. Abut. [Channel plain ] Abut.
(ft) Pier Pier (ft) (f) Pier Pier (f) (f) Pier Pier (f)
(ft) (ft) (ft) () (ft) (f)
a. Reported Design /
Constructed Embedment: 1 17.0 17.0
b. Current Remaining
Embedment: 2 15.7 15.7
¢. Maximum Total Scour: 3
7.3 7.0
d. Estimated Embedment
Remaining After Scour: 84 87

e. Sources for above table:

2011 Pile Embedment Estimate Report

2011 Phase 1 Scour Evaluation Addendum

Ll I

FDOT and FHWA HEC-18 methodologies applied for scour calculations

*

Worst Case Main Channel Pier: (8)

Worst Case Floodplain Pier: (NIA)

* Embedment estimates were not provided for the right abutment (Bent 1) and left abutment
(Bent 11). Abutment scour was not evaluated due to abutment protection and low velocities.

4. EVALUATION OF METHODS

Method of Analysis:
Do results of analysis provide reasonable prediction of scour depths
a.[] Simplified for this structure? [ 1) or 2) ]
L] Yes Does the predicted scour suggest instability of the structure,
based on existing knowledge of the bridge/bridge culvert?
[ Yes RESULT: Phase 3 is recommended.
[0 No RESULT: No further action is required.
2)[] No RESULT: Perform a Detailed Analysis.
b. Detailed Does the predicted scour suggest instability of the structure, based on existing
knowledge of the bridge/bridge culvert? [1)or2)]
N Yes RESULT: Phase 3 is recommended.
2) ['___] No RESULT: No further action is required.
Notes:

URS Corporation Southern
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SCOUR EVALUATION — PHASE 2 - FIELD / OFFICE REVIEW REPORT

5. FLOOD HISTORY
a. Drainage Area: Xl Applicable (94.9) Square Miles source: FEMA FIS Table 4
( ) Acres
[] Not applicable due to upstream structure control (see summary)

b. Debris Potential: [ ] High  [] Medium  [X Low

c. Scour Mode: Riverine
] Tidal
[] Tidal and Riverine
d. Flow:
Method:
Riverine | [[] Gage Analysis [] Regression Analysis:
Q = (159)cfs [] Rational Method [X] Other: See Note (1)
100
Method:
Tidal [] HEC 18 Modified Procedure [_] Historic Data
[] HEC 18 Procedure [] other:
Method:
Riverine | [] Gage Analysis [ tterative WSPRO runs
QOVERTOP:N(GNIA) cfs I:I Other:
Method:
Tidal [] HEC 18 Modified Procedure [ ] Historic Data
[l HEC 18 Procedure [] other:
Method:
Q = (2136)cfs Riverine | [[] Gage Analysis ] Regression Analysis:
500 [] Rational Method [X] Other: See Note (1)
Method:
Tidal [] HEC 18 Modified Procedure [_] Historic Data
[] HEC 18 Procedure [] other:

e. Notes: (1) FEMA FIS Table 4 - see Appendix A

URS Corporation Southern Page Ij 3% of 11 Bridge No. 160045




SCOUR EVALUATION — PHASE 2 - FIELD / OFFICE REVIEW REPORT
6. CHANNEL STABILITY CONSIDERATIONS
a. Natural Channel Aggradation Expected Over Remaining Life of Structure = (o) feet
b. Natural Channel Degradation Expected Over Remaining Life of Structure = (o) feet
¢. Channel Migration Anticipated During Life of Structure = Left: ( ) feet
] Yes X No Right:  ( ) feet
d. Armoring Potential [] ves XI No  []Possible
e. Depth to Armoring for Q = ( ) cfs ( ) feet
Notes:
7. ESTIMATED SCOUR 100 - YEAR 500- YEAR OVERTOPPING
EVENT EVENT EVENT
a. Worst Case Flood Event: Discharge (1,591) cfs (2,136) cfs ( ) cfs
b. Contraction Scour: Left Overbank ( ) ft ( ) ft ( )t
(Looking Downstream) Main Channel (2 1) ft (3 3) ft ( ) ft
R|ght Overbank ( ’ ) ft ( ) ) ft ( ) ft
c¢. Maximum Pier Scour: Maximum Velocity (1.65) fps (1.9) fps ( ) fps
Froude Numberj  (0.10) (0.11) ( )Rt
Main Channel Pier No.: (8) Main Channel (52)ft @nt ( ) ft
Floodplain Pier No.: () Floodplain ( ) ft ( ) ft ( )t
d. Abutment Scour: Max Velocity at Abutments (0.0) fps (0.0) fps ( ) fps
(Looking Downstream) Left Abutment (—) 1t (—) ( ) ft
(x) Abutments Protected Right Abutment ()1t (—) ft ( ) ft
e. Theoretical Total Scour: Left Abutment (0.0) ft (0.0) ft { ) ft
(Looking Downstream) Main Channel Pier (7.3) 1t (7.0) ft ( ) ft
Floodplain Pier ) ft ) it ( ) ft
6b + 7b + (7c or 7d) Right Abutment (0.0) it (0.0) e ( ) ft
See Table 2 in Section 3.0 for Summary of Results.
f. Notes:
1. Pier Scour maximum velocity was obtained from RS 465 (HEC-RAS) at upstream toe of abutment
2. Abutments are protected by sand-cement riprap, therefore no abutment scour was computed
3.

URS Corporation Southern
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APPENDIX A

HYDROLOGY
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POLK COUNTY,
FLORIDA

AND INCORPORATED AREAS

Community Name  Community Number

AUBURNDALE, CITY OF 120262
BARTOW, CITY OF 120263
DAVENPORT, CITY OF 120410
DUNDEE, TOWN OF 120409
EAGLE LAKE, CITY OF 120385
FORT MEADE, CITY OF 120264
FROSTPROOF, CITY OF 120265
HAINES CITY, CITY OF 120266
HILLCREST HEIGHTS, TOWN OF 120666
LAKE ALFRED, CITY OF 120667
LAKE HAMILTON, TOWN OF 120414
LAKE WALES, CITY OF 120390
LAKELAND, CITY OF 120267
MULBERRY, CITY OF 120268
POLK CITY, TOWN OF 120665
POLK COUNTY

(UNINCORPORATED AREAS) 120261
THE VILLAGE OF HIGHLAND PARK,

CITY OF 120386
WINTER HAVEN, CITY OF 120271

EFFECTIVE: September 28, 2012

12105CV001B
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TABLE 4 - SUMMARY OF DISCHARGES
FLOODING SOURCE DRAINAGE AREA PEAK DISCHARGES (cfs)

AND LOCATION (sg. miles) 10-YEAR 50-YEAR 100-YEAR 500-YEAR
LAKE PARKER TRIBUTARY 35 120 165 195 275
LAKE ROSALIE TRIBUTARY

Below confluence of North
Fork Lake Rosalie Tributary 6.5 292 658 713 1,180
Above confluence of North
Fork Lake Rosalie Tributary 25 227 513 524 835
MUD LAKE DRAIN
At cross-section A 1.89 44 69 84 111
NORTH FORK LAKE
ROSALIE TRIBUTARY 4.0 65 145 189 346
NORTH PRONG ALAFIA RIVER
At county boundary 64.4 4,140 7,320 8,980 13,500
Above confluence of Poley
Creek 39.0 2,170 4,000 4,950 8,050
PEACE CREEK DRAINAGE
CANAL
At confluence with Peace
River 215.2 2,262 3,138 3,547 4,427
At confluence of
Gaskin Branch 207 2,304 3,321 3,841 4,456
At confluence of Wahneta
Farms Canal 197.2 2,299 3,331 3,854 5,263
At State Route 655 149.4 1,696 2,554 2,995 4,136
At State Route 60
(west bridge) 141.0 1,429 2,134 2,494 3,397
At confluence of Peace
Creek Drainage Canal
ibuta 1,356 1,591 2,136
At State Route 60
(east bridge)
Myrtle outfall 89.4 850 1,202 1,371 1,768
At divergence of Peace
Creek Drainage Canal
Tributary 2 80.2 690 960 1,136 1,436
At State Route 540 70.9 504 728 887 1,098

33
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APPENDIX B

HYDRAULIC MODEL INPUT/OUTPUT
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APPENDIX C

SCOUR CALCULATIONS
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GRAIN SIZE DATA SHEET

PROJECT NAME: Phase Ill Scour Analysis DATE: 2/16/2012
PROJECT #: 6511-09-184
GRAIN SIZE DISTRIBUTION CURVE '
3" 2" 15" 1" 34 38 #4 #10 #40  #60 #100  #200
100 o L g ‘U~ } +
90 a ¥
80
\
70 ‘
- \
£ = )
\
w 40 \
30
\
N
10 \
0
100 10 1 0.1 0.01 0.001
GRAIN SIZE in millimeters

Cu = D60/ D10
Cc = (D30)*2 / (D10 x D60)

< #4 and > #10
<#10 and > #40
< #40 and > #200

Coarse Sand
Medium Sand
Fine Sand

JASTM D 2487 Classification of Soil for Engineering Purposes
< 3" and > 3/4"
< 3/4" and > #4

Coarse Gravel

Fine Gravel

BORING # B-160045 OFFSET (ft) DEPTH (ft): 0-1.0
SOIL CLASSIFICATION: SP-SM D50 = 0.23 mm

LIQUID LIMIT
PLASTIC LIMIT
PLASTIC INDEX
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Job: Bridge # 160045 Project No. _12010451.00003
Description:  Scour Analysis - 100-yr Computed by:_ERG Date: 3/19/2012

Revised by: ERG

100-YEAR

Contraction Scour

18-inch square columns - 9 bents in channel

Y2 'Qz 6/7 Wl“ k1
Y, Q. W2
Ys = Y2 - Yo

Ve = 11.17 y¥6 D,,1"3
Live Bed
[INPUT DATA ]

Date: 5/29/2012

K o 377
= e

Dr2n,3 W2

Clear Water

Y1= Approach Average Depth (ft) 5.31 xs 655

V1= Approach Velocity (ft/s)
YO0= Br Average Depth (ft)
Q2= Br. Opening flow (cfs)

W2=water width -pier width = Br. Top Width (ft)
D50=fine sand= Grain Size D50 (ft)

Q1= Approach Flow (cfs)
W1= Approach Top width (ft)
K1= K1 Coefficient

V*= Shear Vel (fps)

w= Fall velocity (fps)

S$,= EGL slope (ft/ft)

VHw =

[Resuits |
Live Bed Ys = Y2 - YO = Scour Depth Ys (ft)
Ve= Critical Velocity (ft/s)

Clear-Water Ys = Y2 - YO = Scour Depth Ys (ft)

Checked by:__REJ
Date: 5/29/12 Page 1

1-60

1.01 xs 655
6.25 xs 430
1591.0 xs 430
119.91 xs 430
0.00075 Tierra
1399.2 xs 655
262.0 xs 655
0.64 HEC-18
0.09
0.11 HEC-18
0.00005 xs 655
0.81
N/A
1.35
V<Vc Clear-water
21

160045ContractionScourHEC18.xIsx




Source: Tierra Inc Grain Size Data Sheet dated 2/16/2012

D50
mm
0.23

3.28 converts Fig 5.8 fall vel to ft/s

Checked by:__REJ

Date:

3/19/12

Page 2

1-61

cm

in ft
0.023 0.00806 0.000754593

160045ContractionScourHEC 18.xIsx




Job: Bridge # 160045 Project No. _12010451.00003
Description:  Scour Analysis - 100-yr Computed by:_ERG
Revised by:
100-YEAR
Abutment Scour Left Abutment

Ya Ya

Ys =227K, K, [LT“ Fr % 41

Froehlich

|INPUT DATA

K1= Coefficient for abutment
shape
K2= Coefficient for angle of
embankment to flow
L'= Length of abutment
projected normal to flow

Ae= Flow area of the
approach cross section
obstructed by the
embankment

Fr= Froude number of
approach flow upstream
of the
abutment=ve/(gye)*0.5

Ve= Qe/Ae

Qe= Flow obstructed by the
abutment and approach
embankment

Ya= average depth of flow on
the floodplain, ft

II-Results

Checked by:__REJ
Date: 3/19/12

Ys= Scour depth, ft

Page 3

1-62

3/19/2012

N/A protected

0.55  spill thru

0.00 degree

#DIV/0!
#DIV/0!

0.0

#DIV/0!

#DIV/01

160045ContractionScourHEC 18.xlsx




100-YEAR

Ys =227Ki1 K» [ Lv]ﬂ-“ Fr % 4 1

Abutment Scour Right Abutment

Ya Ya
Froehlich
|INPUT DATA |
’ K1= Coefficient for abutment
shape

K2= Coefficient for angle of
embankment to flow
L'= Length of abutment
projected normal to flow

Ae= Flow area of the
approach cross section
obstructed by the
embankment

Fr= Froude number of
approach flow upstream
of the
abutment=ve/(gye)*0.5

Ve= Qel/Ae

Qe= Flow obstructed by the
abutment and approach
embankment

Ya= average depth of flow on
the floodplain, ft

[Resuits |
Ys= Scour depth, ft

Checked by:_ REJ
Date: 3/19/12

Page 4

1-63

N/A protected

0.55

0.00

#DIV/0!
#DIV/0!

0.0

#DIV/0!

#DIV/0!

spill-thru

degree

160045ContractionScourHEC18.xIsx
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Critical Velocity and Live Bed Peak Velocity

Yo (ft) 10.9
Water density (Ib/ft%) 62.36
Kinematic Viscosity (ft’/s) 1.20877E-05
Dso (mm) 0.23
us (f's) 0.043
V. (ft/s) 1.17
Vi (ft/s) 11.24
VIV, 1.69
Vie/Ve 9.58
Case 1 Column Calculations
A Calculate K, 0.91
B Calculate K, 3.37
C Calculate y;may (ft) 10.9
D Is Heoi > Y1gmax Continue on to step E
E Calculate the pile cap extention coefficient, K;
f(ft) 0.63
fibeg 0.42
K¢ 1
F Calculate D' (ft)
hooI/(Y1 (max)) (ﬁ) 0.39
D'ear (ft) 0.5609
Case 1 Pile Cap Calculations
A Calculate K, 0.9
B Calculate K, 8.12
C Calculate yyma (ft) 10.9
D Is Hye > Yognax Continue on to step E
E Calculate D'y
Heol/ (Y2(max) 0.39
Hpc/ (y2(max)) 0.21
D'\ (ft) 1.069

Case 1 Pile Group Calculations
A Calculate Ycorpo

D’ cotpey () 1.63
Yo/Dcoimax) 6.6875
D'/Dso 2158.81
f1(yo/D) 0.97
f,(VIV,) 0.67
f5(D"/Ds0) 0.5379
YS(coHpc) (ft) 2.2407
B Calculate and (ft)

13.14

454

C Calculate the shape factor for the pile group, K,

1-65




TO MMGO

s/b

Ks(pile)

l'(s(pile group)

Ks
Calculate W, (ft)
Calculate the pile spacing coefficient, Ky,
Calculate K,

Calculate (ft)
Calculate K,

Kn
Calculate D', (ft)

Case 1 Complex Pier Scour
Calculate the overall effective diameter, D’
Calculate Yycoirpcrpg)

D coteporpey ()
yo/D

D'/Ds,
f(yo/D)

(D /Dso)
ys(col+pc+pg) (ft)
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4.54

2.63

263

4.14
3287.38
0.94
0.67
3.26




Case 1 Complex Pier
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Critical Velocity and Live Bed Peak Velocity

Yo (ft) 4.8
Water density (Ib/ft*) 62.36
Kinematic viscosity (ftzls) 1.20877E-05
Dso (Mmm) 0.2
U (ft/s) 0.043
V. (ft/s) 1.09
Vip (ft's) 7.46
VIV, 0.55
lelvc 6.87
Case 1 Column Calculations
A Calculate K, No column is present
B Calculate K, No column is present
C Calculate yymay (ft) No column is present
D Is Heor > Yi(max No column is present
E Calculate the pile cap extention coefficient, K No column is present
f(ft) No column is present
fibeo No column is present
Ke No column is present
F Calculate D'w, (ft) No column is present
heot (Y1(maxy) (ft) No column is present
Dear (ft) 0
Case 1 Pile Cap Calculations
A Calculate K No pile cap is present
B Calculate K, No pile cap is present
C Calculate yymax) (ft) No pile cap is present
D Is Hye > Yogmax No pile cap is present
E Calculate D', No pile cap is present
Heol (Y2gmax) No pile cap is present
Hoc/ (Y2(max) No pile cap is present
D' () 0

Case 1 Pile Group Calculations
A Calculate Ysoiepe)

D' (cotepoy (ft) 0.00
Yo! D'ool(max) 0
D'/Ds 0.00
fi(yo/D) 0.00
fo(VIV,) 0
f4(DIDsp) 0
ys(col+pc) (ﬂ)
B Calculate §, and Hgg (ft)
¥, (ft) 4.8
Hog (ft) 48
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Calculate the shape factor for the pile group, K,
s/b
Ks(pile)
Ks(pile group)
Ks
Calculate W, (ft)
Calculate the pile spacing coefficient, K,
Calculate K,
Calculate Yanax (ft)
Calculate K,

HPg / Famax
Kn
Calculate D'y (ft)

Case 1 Complex Pier Scour
Calculate the overall effective diameter, D’
Calculate Yycoi+petpg)

D.(eol+pc+pg) (ﬂ)
yo/D

D/Ds,
f1(yo/D)
f,(D'1Dsp)
Ys(col+pc+pg) (ft)

1-69

1.36

1.2

1.05
1.26

3.81

1.26

1.26

1.26
3.81

1800
0.94
0.57
0.94




Case 1 Complex Pier

I-70




X+ IX + Ix = 4 amhg sqp s donord apd

¥ = WX § = 03P 104 ‘sUTRICD 3Fps Furpesr om) eng g
PUB S0 03 183 3 W wd 205 swonfard aq 2en SwO
60 3 0F [RTAOT 51 199 Juend [RINA ¥ oym
sapnd 3 o swomdafod 9 qoon s Sov iq
!._..B.Einaxaia%aﬂ

JudWIpas SsojuoISaYoD YHM asn Joj padojanaq sem weiboad siyy

dnai ajid oN ..
1 [N
1 1) "M

18jnoKD slid
9 M) “s
0 W) s
1 ) 9
S w
} u
[ wweg dnoip eild

ded aud peung ded ayd paung Alelved  peg aaoqy ded siid

€ese) Z @s8D

— inoog T 6D sEnIe)

ded ejd oN

| seinBueoey|  edeys
80 W) *H
z W1
62 [(Nhs
z ) *q
ejeq ded elid

vjep Jeid xe|dwiod

‘siojem

ysnjoriq Jo sejdwiexe aie (Jojem ueeso
Ajles sjeaw Jajem Janu Ysay aioym)
sauen}sg "yspoesq pajles si idd

Li pue 3dd G'0 ueemyeq Jejep "idd G0
ueyj sse| Aj|ensn s} Ajujjes Jjojemyseu

‘dd g) Ajuo s1 Ayules ebeiene

S} ‘Jouru JeAu Aq painjip os I BeS YoB|g oy}
‘g|dwiexe JO- "SUOIIBLIBA U} 8SNED UONBULIO)
99| pue ‘Jouru Jeau ‘uoneuodens ‘|lejuiexr
dd /g pue Zg INoge ueamiag SeuERN Jequinu
syl 1dd gg s1 Ajuljes ueeoso ebesane eyl

senjeA Ajules feoidAL

_ Khejeq jesey

1-71

1 988D
uwnjod oN _}
Jejnbueooy adeys
S20 ) 4
SL°0 w4
Z') W) '°H
Gl W™
Sl () *°q
eRq uwinjod _

_ W) ozL's
W) L6t's

s1,.Q SeinPNNs 8y |
§ JN02S [800} Y ||

g Juag Je INoos Jeak-00L

59') (s A
8L (1) °A
0E ajBuy maxg
0 (ydd) Ayuies
09 (4) 'dwa | Jarlem
Wwsol (/) Ausueq yuswipag
£2°0 (ww) %g
JUeW|pPeg pue Mol

_» ysibuz _
_D leid xejdwo) _



Critical Velocity and Live Bed Peak Velocity

Yo (ft) 4.8
Water density (Ib/ft®) 62.36
Kinematic viscosity (ft*/s) 1.20877E-05
Dso (Mm) 0.2
Us; (ft/s) 0.043
V. (ft/s) 1.09
Vi, (ft/s) 7.46
VIV, 0.55
Vi/Ve 6.87
Case 1 Column Calculations
A Calculate K, No column is present
B Calculate K, No column is present
C Calculate yy(max (ft) No column is present
D Is Heoi > Yigmax No column is present
E Calculate the pile cap extention coefficient, K; No column is present
f (ft) No column is present
f/beg No column is present
K No column is present
F Calculate D', (ft) No column is present
heol (Y 1qmaxy) () No column is present
D'ea () 0
Case 1 Pile Cap Calculations
A Calculate K, No pile cap is present
B Calculate K, No pile cap is present
C Calculate yzmay (ft) No pile cap is present
D Is Hyc > Yamax No pile cap is present
E Calculate D'pc No pile cap is present
Heol/ (Y2(max) No pile cap is present
Hpc/(Y2(max) No pile cap is present
D'pe (ft) 0
Case 1 Pile Group Calculations
A  Calculate yscoispe)
D’ cotepo) () 0.00
YO!D.col(max) 0
D /D5 0.00
f,(yo/D) 0.00
fz(V{Vc) 0
f3(D /Dso) 0
Ys(col+pc) (ﬂ) R
B Calculate ¥, and H, (ft)
7.° (ft) 4.8
Hpg (f) 48
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Calculate the shape factor for the pile group, K,
s/b
K:a(pile)
Ks(pile group)
Ks
Calculate W, (ft)
Calculate the pile spacing coefficient, K,
Calculate K,
Calculate ¥3pax (ft)
Calculate K,

HPg / Famax
Kn
Calculate D'y, (ft)

Case 1 Complex Pier Scour

Calculate the overali effective diameter, D’
Calculate Ysicoiperpg)

D’ cotsporpgy (ft)

yo/D

D'/Dso

fi(y/D)

f,(D"/Dsp)

Ys(col+pctpg) (t)
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1.36

1.2

1.05
1.26

3.81

1.26

1.26

126

3.81
1800
0.94
0.57
0.94




Case 1 Complex Pier
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Critical Velocity and Live Bed Peak Velocity

Yo (ft) 7.8
Water density (Ib/ft*) 62.36
Kinematic Viscosity (ft*/s) 1.20877E-05
Dsg (mm) 0.23
U (ft/s) 0.043
V. (fts) 1.14
Vip (ft/s) 9.5
VIV, 1.45
ViV 8.36
Case 1 Column Calculations
A Calculate K, 0.91
B Calculate K, 3.37
C Calculate yymay (f) 7.8
D Is Heo > Y1max) Continue on to step E
E Calculate the pile cap extention coefficient, K;
f(®) 0.62
bl 0.41
K 1
F Calculate D' (ft)
hcoI/(Y1 (max)) (ft) 0.15
Deol (ft) 1.018
G Calculate y;q)
¥o/D ool 7.66
D/Dso 1348.34
f1(ys/D) 0.98
f2(VIVe) 0.84
f3(D'/Dsy) 0.59
Ysccon (f) 1.5142
Case 2 Pile Cap Calculations
A Calculate K, 0.9
B Calculate K, 8.12
C Calculate yymax (ft) 7.8
D Calculate yypeymax
D pomany () 14.616
¥o/D pomax) 0.5337
D'/Ds, 19358.9404
fi(yo/D) 0.6515
fo(VIV,) 0.84
f3(D/Dso) 0.3472
Yspeymaxy (ft) 9.04

E Seti, Hpo, and Yyieorspen
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i
Hocy
Ystcolspol)
F Calculate D g
chol/y2(max)
H e/ Ys(peymany
D pog (Tt)
G Compute D feotepoq+1)) AN Yejootspeisty]
D fcorpegety
D feotpeqs1¥Dso
Yo/ D'[col+pc(i+1 N
fu(yo/ D‘[co|+po(i+1 W
f2(VN c)
£5(D cotpege 1y Dso)
Ys[col+pc(i+1)] (ﬂ)
H Determine if the pile cap was uncovered initially
Hopey = Hpc?
Hpogen
1 Check for convergence
(Ys[ool+pc](i+1)'Ys[eol+pc](i))N sfcot+pc(i)
i
J Pile cap summary
D ()
Calculate D (o) +pgy (ft)
Calculate Yyicoipe) (ft)
K Determine if the Pile Group is exposed

1
-0.8
1.5142

0.15
-0.09
3.1875

4.2055
5570.1987
1.8547
0.8566
0.84
0.4453
4.249

Yes
Stop, Proceed to Step J

NA
1

3.1875
4.2055
4.249
Exposed

Case 2 Pile Group Calculations

A Calculate H,and  y, (ft)

He
Yo
B
Calculate the shape factor for the pile group, K,

s/b
Ks(pite)
Ks(pile group)
Ks
C Calculate W, (ft)
D Calculate the pile spacing coefficient, K,
E Calculate K,
F Calculate ¥smee (ft)
G Calculate K,

|H calculate D', (ft)

3.45
12.05

T i G I Qi U S >

Case 2 Complex Pier Scour
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A Calculate the overall effective diameter, »)
B Calculate yconperpg)

yo/D’

D/Ds,
f1(y/D)
f2(VIV,)
f3(D/Dso)
Ys(coltpotpg) (ft)

=77

5.7260

1.3622
7584.1722
0.8116
0.84
0.4187
5.191



Case 2 Comp
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Iteration 1
0.15
-0.09
3.1875

4.2055
5570.1987
1.8547
0.8566
0.84
0.4453
4.249

Yes
Stop, Proceed to Step J

NA
1
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Job: Bridge # 16004 Project No. 12010451.00003
Description:  Scour Analysis - 500-yr Computed by: ERG Date: 3/19/2012
Revised by: ERG Date: 5/29/2012

Contraction Scour

18-inch square columns - 9 bents in channel

Y y 6/7 (W, k1 31

b bl I g - [ K@

Y, (@) [W2 > | D23 w2
Y.=Y2-Yg Clear Water

Ve = 11.17 y/6 D3

Live Bed
IINPUT DATA |

Y1= Approach Average Depth (ft) 6.30 xs 655
V1= Approach Velocity (ft/s) 1.00 xs 655
YO0= Br Average Depth (ft) 7.20 xs 430
Q2= Br. Opening flow (cfs) 2136.0 xs 430
W2=water width -pier width = Br. Top Width (ft) 122.73 xs 430
D50=fine sand= Grain Size D50 (ft) 0.00075 Tierra
Q1= Approach Flow (cfs) 1698.1 xs 655
W1= Approach Top width (ft) 268.2 xs 655
K1= K1 Coefficient 0.59 HEC-18

V*= Shear Vel (fps) 0.00
w= Fall velocity (fps) 0.11 HEC-18
S,= EGL slope (ft/ft) xs 655

V*w = 0.00

Results
Live Bed Ys = Y2 - YO = Scour Depth Ys (ft) N/A
Vc= Critical Velocity (ft/s) 1.39
V<Vc¢ Clear-water
Clear-Water Ys = Y2 - YO = Scour Depth Ys (ft) 33
Checked by, REJ___
Date: ___ 5/29/12 Page 1 Simple ScourHEC18.xls
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Source: Tierra Inc Grain Size Data Sheet dated 2/16/2012

D50
mm cm in ft
0.23 0.023 0.009068 0.000754593

3.28 converts Fig 5.8 fall vel to ft/s

Checked by:___ REJ
Date: ___3/19/12 Page 2 Simple ScourHEC18.xls
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Job:
Description:

©

Bridge # 160045 Project No. 12010451.00003
Scour Analysis - 500-yr Computed by: ERG Date:
Revised by: Date:
500-YEAR
Abutment Scour Left Abutment

Ya

X§ =227K; Kz L’ 0.43 Fr 0.61 +1
Ya

Froehlich

[[NPUT DATA |

K1= Coefficient for abutment
shape
K2= Coefficient for angle of
embankment to flow
L'= Length of abutment
projected normal to flow

Ae= Flow area of the
approach cross section
obstructed by the
embankment

Fr= Froude number of
approach flow upstream
of the
abutment=ve/(gye)"0.5

Ve= Qe/Ae

Qe= Flow obstructed by the
abutment and approach
embankment

Ya= average depth of flow on
the floodplain, ft

[Resuits |
Ys= Scour depth, ft

Checked by;___REJ

Date: ___3/19/12

Page 3

1-82

3/19/2012

N/A protected

0.55

0.00

#DIV/O!
#DIV/0!

0.0

#DIV/0!

#DIV/0!

spill thru

degree

Simple ScourHEC18.xls



500-YEAR
Abutment Scour

Right Abutment

Ys =2.27K1 Ka [L’]"'“ Fr% 41

Ya Ya
Froehlich
|INPUT DATA |
K1= Coefficient for abutment
shape
K2= Coefficient for angle of
embankment to flow

L'= Length of abutment
projected normal to flow

Ae= Flow area of the
approach cross section
obstructed by the
embankment

Fr= Froude number of
approach flow upstream
of the
abutment=ve/(gye)*0.5

Ve= QelAe

Qe= Flow obstructed by the
abutment and approach
embankment

Ya= average depth of flow on
the floodplain, ft

[Resuits |
Ys= Scour depth, ft

Checked by:___REJ
Date: __ 3/19/12 Page 4
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N/A protected

0.55

0.00

#DIV/O!
#DIV/0!

0.0

#DIV/O!

#DIV/0!

spill-thru

degree

Simple ScourHEC18.xls
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Critical Velocity and Live Bed Peak Velocity

Yo (ft) 13.4
Water density (Ib/ft’) 62.36
Kinematic Viscosity (ft*/s) 1.20877E-05
D5, (Mmm) 0.23
U (ft/s) 0.043
V. (ft/s) 1.20
Vo (ft/s) 12.46
VIV, 1.86
Vip/Ve 10.42
Case 1 Column Calculations
A Calculate K, 0.91
B Calculate K, 3.37
C Calculate yymay (ft) 13.4
D IS Heo > Yigmaxy Continue on to step E
E Calculate the pile cap extention coefficient, K,
f (ft) 0.63
fibeoy 0.42
Ks 1
F Calculate D'y (ft)
heo/(Y 1maxy) () 0.43
Do (ft) 0.5119
Case 1 Pile Cap Calculations
A Calcuiate K, 0.9
B Calculate K, 8.12
C Calculate y may (ft) 13.4
D Is Hpe > Yoqmax Continue on to step E
E Calculate D'y
Heol (Y2(max) 043
H?c/ (Y2(maxy) 0.28
D (ft) 0.8172

Case 1 Pile Group Calculations
A Calculate yscol+po

D"(col+pc) (ﬂ) 1.33

YolD colman 10.082

D /Dso 1760.40
fi(yJ/D) 0.99
f(VIV,) 0.55
f3(D/Dso) 0.5601
Ys(eot+pe) (ft) 1.9322

B Calculate and (ft)

15.33

5.63

C Calculate the shape factor for the pile group, K
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s/b

Ks(pile)

Ks(pile group)

Ks
Calculate W, (ft)
Calculate the pile spacing coefficient, K,
Calculate K,

Calculate (ft)
Calculate K,

Kn
Calcutate D'y (ft)

Case 1 Complex Pier Scour

Calculate the overall effective diameter, D’
Calculate Yycoi+pcrpg)

D (cotspetpg) (ft)

Yo/D

D'/Ds,

fi(yo/D)

(D "/Dso)

ys(col+pc+pg) (ﬂ)

1-86
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5.63

2.33

2.33

5.75
2911.38
0.96
0.55
3.04




Case 1 Complex Pier
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Critical Velocity and Live Bed Peak Velocity

Yo (ft) 4.8
Water density (Ib/ft®) 62.36
Kinematic viscosity (ftzls) 1.20877E-05
Dso (Mmm) 0.2
U-; (ft/s) 0.043
V. (fts) 1.09
Ve (ft/s) 7.46
VIV, 0.55
Vig/Ve 6.87
Case 1 Column Calculations
A Calculate K, No column is present
B Calculate K, No column is present
C Calculate yq(max (ft) No column is present
D Is Heg > Yi(man No column is present
E Calculate the pile cap extention coefficient, K; No column is present
f (ft) No column is present
/b No column is present
K No column is present
F Calculate D', (ft) No column is present
heo (Ya(max) (ft) No column is present
Dot (ft) 0
Case 1 Pile Cap Calculations
A Calculate K No pile cap is present
B Calculate K, No pile cap is present
C Calculate yymax (ft) No pile cap is present
D Is Hyc > Yagmax No pile cap is present
E Calculate D"pc No pile cap is present
Heol/ (Y2(max)) No pile cap is present
Hod/ (Y2(max) No pile cap is present
D'pe (ft) 0
Case 1 Pile Group Calculations
A Calculate yycorpe
D’ cotepey (ft) 0.00
Yo! D*col(max) 0
D /Dsg 0.00
f1(yo/D) 0.00
fz(V{Vc) 0
f3(D /Ds0) 0
Ys(col+pc) (ft)
B Calculate ¥, and Hq (ft)
Yo (ft) 4.8
g (ft) 4.8
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1

Calculate the shape factor for the pile group, K,
s/b
Ks(pile)
Ks(pile group)
Ks
Calcuiate W, (ft)
Calculate the pile spacing coefficient, Ky,
Calculate K,
Calculate ¥amay (ft)
Calculate K,

F'pg/ YSmax
Kn
Calculate D', (ft)

Case 1 Complex Pier Scour
Calculate the overall effective diameter, D’
Calculate Yy coi+pctpg)

D coteporpg) (1)
yo/D

D'/Ds,
fi(yo/D)

f,(D /Dsp)
Ys(col+pctpg) ()

1-89

1.36

1.2

1.05
1.26

3.81

1.26

1.26

1.26

3.81
1800
0.94
0.57
0.94




Case 1 Complex Pier
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Critical Velocity and Live Bed Peak Velocity

Yo (ft) 9.2
Water density (Ib/ft%) 62.36
Kinematic Viscosity (ft*/s) 1.20877E-05
Dsp (Mm) 0.23
U (ft/s) 0.043
V. (ft/s) 1.15
Vip (ft/s) 10.32
VIV, 1.65
Vig/Ve 8.94
Case 1 Column Calculations
A Calculate K, 0.91
B Calculate K, 3.37
C Calculate yimay (ft) 9.2
D Is Heor > Yi(max) Continue on to step E
E Calculate the pile cap extention coefficient, K;
f(®) 0.63
f/bey 0.42
K 1
F Calculate D' (ft)
heol (Y 1(maxy) () 0.28
D oo (ft) 0.7569
Case 1 Pile Cap Calculations
A Calculate K, 0.9
B Calculate K, 8.12
C Calculate yymay (ft) 9.2
D Is Hye > Yomax Continue on to step E
E Calculate D',
Heall (Y2(max)) 0.28
H?cl (Yz2(max) 0.07
D'y (ft) 1.4713

Case 1 Pile Group Calculations
A  Calculate Yscorpo)

D't(col+pc) (ﬂ) 2.23
Yo/D'coigmax) 4.1289
D'/Dsy 2951.26
f(yo/D) 0.94
fo(VIVe) 0.7

f5(D /Dso) 0.5054
Ys(col+poy (ft) 2.8156

B Calculate and (ft)

12.02

3.42

C Calculate the shape factor for the pile group, K
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s/b

Ks(pile)

Kspile group)

Ks
Calculate W, (ft)
Calculate the pile spacing coefficient, K,
Calculate K,

Calculate (ft)
Calculate K,

Kn
Calculate D', (ft)

Case 1 Complex Pier Scour

Calculate the overall effective diameter, D
Calculate Ysicoirpctpg)

D cotvpespg) ()

yo/D

D'/Ds,

f1(yo/D)

(D /Ds,)

Yscotpetpg) (ft)

1-93

= e ek ek wd = A D

3.42

3.23

323
2.85
4035.25
0.91
0.7
373




Case 1 Complex Pier
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Critical Velocity and Live Bed Peak Velocity

Yo (ft) 48
Water density (Ib/ft%) 62.36
Kinematic viscosity (ft’/s) 1.20877E-05
Dso (mmy) 0.2
U. (ft/s) 0.043
V. (ft/s) 1.09
Vp (ft/s) 7.46
VIV, 0.55
VigVe 6.87
Case 1 Column Calculations
A Calculate K, No column is present
B Calculate K, No column is present
C Calculate yi(max (ft) No column is present
D Is Heot > Yagmax) No column is present
E Calculate the pile cap extention coefficient, K; No column is present
f (ft) No column is present
/by No column is present
Ks No column is present
F Calculate D' (ft) No column is present
Mool (Y 1¢maxy) (1) No column is present
D ol () 0
Case 1 Pile Cap Calculations
A Calculate K, No pile cap is present
B Calculate K, No pile cap is present
C Calculate yymax (ft) No pile cap is present
D Is Hpe > Yamax No pile cap is present
E Calculate D'pc No pile cap is present
Heol/ (Y2(max) No pile cap is present
Hpo/ (Ya(max) No pile cap is present
D' (ft) 0

Case 1 Pile Group Calculations
A  Calculate ygcortpe)

D’ (corepoy (ft) 0.00
Yo! D'col(max) 0
D'/Dsy 0.00
fi(yo/D) 0.00
f2(VIV,) 0
f3(D'/Dsp) 0
YS(coHpc) (ﬂ) )
B Calculate ¥, and Hyg (ft)
Yo (ft) 4.8
Hpg (f) 48
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TGO MMV

Calculate the shape factor for the pile group, K,
s/b
Ks(pite)
Ksipile group)
Ks
Calculate W, (ft)
Calculate the pile spacing coefficient, K,
Calculate K,
Calculate ¥3pax (ft)
Calculate K,

HPg / Famax
Kn
Calculate D', (ft)

Case 1 Complex Pier Scour

Calculate the overall effective diameter, D’
Calculate Ygicorsperpg)

D (cotspespa (ft)

yo/D

D'/Ds,

fi(y,/D)

f,(D"/Dsg)

Ys(competpg) (ft)

1-96

1.36

1.2

1.056
1.26

3.81

1.26

1.26

126

3.81
1800
0.94
0.57
0.94




Case 1 Complex Pier
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APPENDIX D

FIELD REVIEW PHOTOGRAPHS
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PHOTO 1:  VIEW OF UPSTREAM FACE OF STRUCTURE

( From 1995 Phase 1 Report)

PHOTO 2: VIEW OF UPSTREAM CHANNEL
(From 2/27/2012 Site Review)
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PHOTO 3: VIEW OF DOWNSTREAM FACE OF STRUCTURE

(From 1995 Phase 1 Report)

PHOTO 4:

VIEW OF DOWNSTREAM CHANNEL TAKEN FROM BRIDGE 160133
(From 2/27/2012 Site Review)
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FLORIDA DEPARTMENT OF TRANSPORTATION

BRIDGE ID: 160133
DISTRICT: 01 Bartow

BRIDGE MANAGEMENT SYSTEM
Inspection Report with PDF attachment(s)

PAGE: 10F 17

INSPECTION DATE: 8/26/2014 HKSV

BY: ICA Engineering
OWNER: 1 State Highway Agency
MAINTAINED BY: 1 State Highway Agency
STRUCTURE TYPE: 1 Reinforced Concrete - 01 Slab
LOCATION: 4.1 MI W/O US-27
SERVICE TYPE ON: 1 Highway
SERV TYPE UND: 9 Relief for waterway

FUNCTIONALLY OBSOLETE
TYPE OF INSPECTION: Regular NBI
DATE FIELD INSPECTION WAS PERFORMED: ABOVE WATER: 08/26/2014

STRUCTURE NAME:
YEAR BUILT:

SECTION NO.:

MP:

ROUTE:

FACILITY CARRIED:
FEATURE INTERSECTED:

Q STRUCTURALLY DEFICIENT

SR-60 EB OVER PEACE CK RELIE
1965

16 110 000

25.268

00060

SR-60 EB

PEACE CREEK RELIEF

UNDERWATER: 7/29/2014

SUFFICIENCY RATING: 79.9
HEALTH INDEX: 84.68

This report contains information relating to the physical security of a structure and depictions of the structure. This information is confidential and
exempt from public inspection pursuant to sections 119.071(3)(a) and 119.071(3)(b), Florida Statutes. Only the cover page of this report may be

inspected and copied.

REPORT ID: INSP005 (condensed)

1-101
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FLORIDA DEPARTMENT OF TRANSPORTATION

BRIDGE MANAGEMENT SYSTEM

Inspection Report with PDF attachment(s)

BRIDGE ID: 160133
DISTRICT: 01 Bartow

PAGE: 2 OF 17

INSPECTION DATE: 8/26/2014 HKSV

BY: ICA Engineering STRUCTURE NAME:

OWNER: 1 State Highway Agency YEAR BUILT:
MAINTAINED BY: 1 State Highway Agency SECTION NO.:
STRUCTURE TYPE: 1 Reinforced Concrete - 01 Slab MP:
LOCATION: 4.1 MI W/O US-27 ROUTE:
SERVICE TYPE ON: 1 Highway FACILITY CARRIED:
SERV TYPE UND: 9 Relief for waterway FEATURE INTERSECTED:

SR-60 EB OVER PEACE CK RELIEF
1965

16 110 000

25.268

00060

SR-60 EB

PEACE CREEK RELIEF

|:| THIS BRIDGE CONTAINS FRACTURE CRITICAL COMPONENTS

I:‘ THIS BRIDGE IS SCOUR CRITICAL

|:| THIS REPORT IDENTIFIES DEFICIENCIES WHICH REQUIRE PROMPT CORRECTIVE ACTION

FUNCTIONALLY OBSOLETE |:| STRUCTURALLY DEFICIENT

TYPE OF INSPECTION: Regular NBI

DATE FIELD INSPECTION WAS PERFORMED: ABOVE WATER: 08/26/2014 UNDERWATER: 7/29/2014
SMART FLAGS: OVERALL NBI RATINGS:

None DECK: 7 Good CHANNEL: 7 Minor Damage

SUPERSTRUCTURE: 7 Good
SUBSTRUCTURE: 7 Good
PERF. RATING: Good

FIELD PERSONNEL / TITLE / NUMBER

CULVERT: N N/A (NBI)
SUFF. RATING: 79.9
HEALTH INDEX: 84.68

INITIALS

Ryan, William - Team Leader (CBI #00497) (lead)
Coon, Elliott - Team Leader (CBI #00530)

Hitch, Victoria G. - Diver-Inspector (CBI #00414)
Hoogland, Keith S. - Diver-Inspector (CBI #341)
Payne, Timothy N. - Diver-Inspector

Davis, Christopher S. - Diver-Inspector

REVIEWING BRIDGE INSPECTION SUPERVISOR:

St. Clair, Clayton - Bridge Inspector (CBI #00374)
CONFIRMING REGISTERED PROFESSIONAL ENGINEER:

Perez, Jorge - Professional Engineer (PE#42690)
ICA Engineering

1907 N. U.S. HWY 301, Suite 160C

Certificate of Authorization #26988

Tampa, FL 33619

SIGNATURE:

DATE:

This report contains information relating to the physical security of a structure and depictions of the structure. This information is confidential and
exempt from public inspection pursuant to sections 119.071(3)(a) and 119.071(3)(b), Florida Statutes. Only the cover page of this report may be

inspected and copied.

REPORT ID: INSP005 (condensed) 102

PRINTED: 11/19/2014



FLORIDA DEPARTMENT OF TRANSPORTATION
BRIDGE MANAGEMENT SYSTEM

Inspection Report with PDF attachment(s)

BRIDGE ID: 160133 PAGE: 3 OF 17
DISTRICT: 01 Bartow INSPECTION DATE: 8/26/2014 HKSV

All Elements

UNIT: 0O DECKS
ELEMENT/ENV: 38/3 Bare Concrete Slab 5459 sf. ELEM CATEGORY: Decks/Slabs
CONDITION
STATE (5) DESCRIPTION QUANTITY
2 Repaired areas and/or spalls/delaminations and/or cracks 5459 sf.

exist in the deck surface or underside. The combined
distressed area is more than 2% but less than 10% of the
deck area.

ELEMENT INSPECTION NOTES:

CS2: All spans, except Span 5, have span length x up to 1/32in. wide longitudinal cracks in the deck
top near the centerline. These longitudinal cracks are reflected in the deck underside up to 1/64in.
wide some with minor efflorescence.

ELEMENT/ENV: 301/3 Pourable Joint Seal 307 If. ELEM CATEGORY: Joints
CONDITION
STATE (3) DESCRIPTION QUANTITY
1 The element shows minimal deterioration. Adhesion is 1221f.

sound with no signs of leakage. There are no cohesion
cracks. The adjacent deck and/or header is sound.

2 Minor adhesion and/or cohesion failures may be present. 185If.
Signs of seepage along the joint may be present. Joint
may be slightly impacted with debris. Minor spalls in the
deck and/or headers may be present adjacent to the joint.

ELEMENT INSPECTION NOTES:
CS2: There is a 1ft. x 4in. x 1/2in. spall with no exposed steel in Lane 1 of Span 1 over Abutment 1,
which has been filled with asphalt.

The joint sealant has minor to moderate deterioration and intermittent areas of adhesion loss up to
14in. long with vegetation growth in the shoulder areas - INCREASE. Refer to Photo 1. P3WO

Joint headers 2, 3 and 5 have spalls with no exposed steel up to 33in. x 2in. x 1-1/2in. in the left and
right wheel paths - NEW. Refer to Photo 2. P3WO

This report contains information relating to the physical security of a structure and depictions of the structure. This information is confidential and
exempt from public inspection pursuant to sections 119.071(3)(a) and 119.071(3)(b), Florida Statutes. Only the cover page of this report may be
inspected and copied.

REPORT ID: INSP005 (condensed) 103 PRINTED: 11/19/2014



FLORIDA DEPARTMENT OF TRANSPORTATION
BRIDGE MANAGEMENT SYSTEM

Inspection Report with PDF attachment(s)

BRIDGE ID: 160133 PAGE: 4 OF 17
DISTRICT: 01 Bartow INSPECTION DATE: 8/26/2014 HKSV

All Elements

UNIT: 0O DECKS
ELEMENT/ENV: 331/3 Conc Bridge Railing 321 If. ELEM CATEGORY: Railing
CONDITION
STATE (4) DESCRIPTION QUANTITY
1 The element shows little or no deterioration. There may be 3131If.
discoloration, efflorescence, and/or superficial cracking
but without effect on strength and/or serviceability.
2 Minor cracks, surface scaling or spalls may be present but 41f.
there is no exposed reinforcing or surface evidence of
rebar corrosion.
3 Some delaminations and/or spalls may be present and 41f,

some reinforcing may be exposed. Corrosion of rebar may
be present but loss of section is incidental and does not
significantly affect the strength and/or serviceability of
either the element or the bridge.

ELEMENT INSPECTION NOTES:

CS2: Several posts have delaminated repair patches up to 12in. x 4in. intermittently throughout -
NEW.

CS3: Posts 3-1 right, and Posts 3-2 and 8-1 left have spalls with exposed painted steel up to 4in. x
3in. x 3/4in. Refer to Photo 3.

CORRECTIVE ACTION TAKEN:
The scrapes in the right bridge rail in Span 8 have been repaired.

ELEMENT/ENV: 334/3 Metal Rail Coated 321 If. ELEM CATEGORY: Railing
CONDITION
STATE (5) DESCRIPTION QUANTITY
1 There is no evidence of active corrosion. Protective 3211If.
coating is sound and functioning as intended to protect the
element.

ELEMENT INSPECTION NOTES:
NOTE: This element quantifies the steel guardrail and steel posts mounted to the curbs.

This report contains information relating to the physical security of a structure and depictions of the structure. This information is confidential and
exempt from public inspection pursuant to sections 119.071(3)(a) and 119.071(3)(b), Florida Statutes. Only the cover page of this report may be
inspected and copied.

REPORT ID: INSP005 (condensed) 104 PRINTED: 11/19/2014



FLORIDA DEPARTMENT OF TRANSPORTATION
BRIDGE MANAGEMENT SYSTEM

Inspection Report with PDF attachment(s)

BRIDGE ID: 160133 PAGE: 50OF 17
DISTRICT: 01 Bartow INSPECTION DATE: 8/26/2014 HKSV

All Elements

UNIT: 0 SUBSTRUCTURE

ELEMENT/ENV: 204/3 P/S Conc Column 28 ea. ELEM CATEGORY: Substructure
CONDITION
STATE (4) DESCRIPTION QUANTITY
2 Minor cracks, spalls and scaling may be present and there 28ea.

may be exposed reinforcing with no evidence of corrosion.
There is no exposure of the prestress system.

ELEMENT INSPECTION NOTES:

CS2: The piles have isolated areas where the grout is delaminated, and some areas where the grout
has failed up to 1ft. x 1ft. exposing scale up to 1/4in. deep.

There is a 28in. x 1/64in. vertical crack in the east face of Piles 3-1 and 3-2 starting 4in. above the
splice on Pile 3-1 and at the splice on Pile 3-2 from the splice - INCREASE. Refer to Photo 4.

The east face of Pile 4-1 has a 14in. x 1/64in. vertical crack, extending down from a pile splice area,
near the southeast corner.

There are vertical cracks up to 20in. x 1/64in. in the north and west faces of Piles 7-1.

There are two vertical cracks up to 34in. x 1/64in. in the west face of Pile 7-3 starting near the bottom
of the cap.

Pile 7-3, northwest corner, has a 3ft. x 7in. delaminated repair patch 1ft. above the groundline - NEW.

Pile 7-4 has a spall with no exposed steel up to 14in. x 4in. x 1in. in the southeast corner near the
groundline.

There is one vertical crack up to 28in. x 1/64in. in the east face of Pile 8-1 starting at the bottom of
the cap.

The piles at Piers 3 and 4 have graffiti which is not visible to the general public - NEW.

ELEMENT/ENV: 215/3 R/Conc Abutment 69 If. ELEM CATEGORY: Substructure
CONDITION
STATE (4) DESCRIPTION QUANTITY
1 The element shows little or no deterioration. There may be 69If.

discoloration, efflorescence, and/or superficial cracking
but without affect on strength and/or serviceability.

This report contains information relating to the physical security of a structure and depictions of the structure. This information is confidential and
exempt from public inspection pursuant to sections 119.071(3)(a) and 119.071(3)(b), Florida Statutes. Only the cover page of this report may be
inspected and copied.

REPORT ID: INSP005 (condensed) 1105 PRINTED: 11/19/2014



FLORIDA DEPARTMENT OF TRANSPORTATION
BRIDGE MANAGEMENT SYSTEM

Inspection Report with PDF attachment(s)

BRIDGE ID: 160133 PAGE: 6 OF 17
DISTRICT: 01 Bartow INSPECTION DATE: 8/26/2014 HKSV

All Elements

UNIT: 0 SUBSTRUCTURE

ELEMENT/ENV: 234/3 R/Conc Cap 220 If. ELEM CATEGORY: Substructure
CONDITION
STATE (4) DESCRIPTION QUANTITY
1 The element shows little or no deterioration. There may be 2201f.

discoloration, efflorescence, and/or superficial cracking
but without affect on strength and/or serviceability.

ELEMENT INSPECTION NOTES:
CS1: There is light vegetation growth at the south end of Pier 2 cap - DECREASE.

ELEMENT/ENV: 396/3 Other Abut Slope Pro 2616 sf. ELEM CATEGORY: Substructure
CONDITION
STATE (4) DESCRIPTION QUANTITY
1 There is little or no deterioration. Surface defects only are 2606 sf.

in evidence. Random open joints may exist.

3 Moderate to major deterioration and cracking. Major 10sf.
deterioration of joints. Minor settlement may be present.

ELEMENT INSPECTION NOTES:
NOTE: This element quantifies the sand/cement riprap slope protection.

CS1: The radius areas of the riprap bag slope protection at both abutments have moderate to heavy
vegetation growth. Refer to Photo 5. P3WO

CS3: The Abutment 1 slope protection has a 5ft. x 3-1/2ft. x 18in. back under area of collapsed bags
at the south end. The east slope has a similar condition at the south end - NEW. Refer to Photo 6.
P3WO

PREVIOUS WORK ORDER RECOMMENDATION:
Trim or spray moderate to heavy vegetation at both abutments. 40MH - Not repaired. Repeat.

This report contains information relating to the physical security of a structure and depictions of the structure. This information is confidential and
exempt from public inspection pursuant to sections 119.071(3)(a) and 119.071(3)(b), Florida Statutes. Only the cover page of this report may be
inspected and copied.
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FLORIDA DEPARTMENT OF TRANSPORTATION
BRIDGE MANAGEMENT SYSTEM

Inspection Report with PDF attachment(s)

BRIDGE ID: 160133 PAGE: 7 OF 17
DISTRICT: 01 Bartow INSPECTION DATE: 8/26/2014 HKSV

All Elements

UNIT: 0 CHANNEL

ELEMENT/ENV:290/3 Channel 1ea. ELEM CATEGORY: Channel
CONDITION
STATE (4) DESCRIPTION QUANTITY
1 The channel is in good condition, channel banks are 1ea.

protected or well vegetated, river control devices and
embankment protection are not required or are in good
condition.

This report contains information relating to the physical security of a structure and depictions of the structure. This information is confidential and

exempt from public inspection pursuant to sections 119.071(3)(a) and 119.071(3)(b), Florida Statutes. Only the cover page of this report may be
inspected and copied.
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FLORIDA DEPARTMENT OF TRANSPORTATION
BRIDGE MANAGEMENT SYSTEM

Inspection Report with PDF attachment(s)

BRIDGE ID: 160133 PAGE: 8 OF 17
DISTRICT: 01 Bartow INSPECTION DATE: 8/26/2014 HKSV

All Elements

UNIT: O MISCELLANEOUS

ELEMENT/ENV: 321/3 R/Conc Approach Slab 2 ea. ELEM CATEGORY: Other Elements
CONDITION
STATE (4) DESCRIPTION QUANTITY
1 The slab has not settled and shows no sign of 2ea.

deterioration other than superficial surface cracks.

ELEMENT INSPECTION NOTES:
NOTE: The approach slabs are overlaid with asphalt.

ELEMENT/ENV: 475/3 R/Conc Walls 33 If. ELEM CATEGORY: Other Elements
CONDITION
STATE (4) DESCRIPTION QUANTITY
1 The element shows little or no deterioration. There may be 271f.

discoloration, efflorescence, and/or superficial cracking
but without affect on strength and/or serviceability.
Random open joints may exist.

2 Minor cracks and spalls may be present but there is no 6If.
exposed reinforcing or surface evidence of rebar
corrosion. Open joints may be prevalent.

ELEMENT INSPECTION NOTES:
NOTE: The approach barriers were evaluated under this element.

CS1: There is light to moderate vegetation in the joint between the curb and northeast and northwest
wingwalls - INCREASE.

The southwest curb has steel anchors left in place from a previous attachment - NEW.

There is a 6ft. x 4in. x 1/2in. area of minor spalling, with no exposed rebar, on the inboard face of the
southwest approach curb.

The northeast approach barrier, north face at Abutment 9 has a 5in. x 2in. x 6in. deep spall with no
exposed steel from previous attachment - NEW.

This report contains information relating to the physical security of a structure and depictions of the structure. This information is confidential and
exempt from public inspection pursuant to sections 119.071(3)(a) and 119.071(3)(b), Florida Statutes. Only the cover page of this report may be
inspected and copied.
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FLORIDA DEPARTMENT OF TRANSPORTATION
BRIDGE MANAGEMENT SYSTEM

Inspection Report with PDF attachment(s)

BRIDGE ID: 160133 PAGE: 9 OF 17
DISTRICT: 01 Bartow INSPECTION DATE: 8/26/2014 HKSV

Inspector Recommendations

UNIT: 0 DECKS

ELEMENT/ENV:301/3 Pourable Joint Seal ELEM CATEGORY: Joints

CONDITION

STATE(3) Priority

2 8 If. 3

WORK ORDER RECOMMENDATION:
Repair spalls with no steel up to 33in. x 2in. x 1.5in. deep in wheel paths of Joints 2, 3 and 5

2 15 If. 3

WORK ORDER RECOMMENDATION:
Clean out and spot seal areas of cohesion loss up to 14in. long throughout.

This report contains information relating to the physical security of a structure and depictions of the structure. This information is confidential and

exempt from public inspection pursuant to sections 119.071(3)(a) and 119.071(3)(b), Florida Statutes. Only the cover page of this report may be
inspected and copied.
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FLORIDA DEPARTMENT OF TRANSPORTATION
BRIDGE MANAGEMENT SYSTEM

Inspection Report with PDF attachment(s)

BRIDGE ID: 160133 PAGE: 10 OF 17
DISTRICT: 01 Bartow INSPECTION DATE: 8/26/2014 HKSV

Inspector Recommendations

UNIT: 0 SUBSTRUCTURE

ELEMENT/ENV:396/3 Other Abut Slope Pro ELEM CATEGORY: Substructure
CONDITION
STATE (4) Priority
1 2616 sf. 3

WORK ORDER RECOMMENDATION:
Remove heavy vegetation at both abutments.

3 10 sf. 3

WORK ORDER RECOMMENDATION:
Stabilize and repair 5ft. x 3.5ft. x 18in. area of collapsed bags at the S end of ABTs 1 and 9 slopes.

This report contains information relating to the physical security of a structure and depictions of the structure. This information is confidential and

exempt from public inspection pursuant to sections 119.071(3)(a) and 119.071(3)(b), Florida Statutes. Only the cover page of this report may be
inspected and copied.
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FLORIDA DEPARTMENT OF TRANSPORTATION
BRIDGE MANAGEMENT SYSTEM

Inspection Report with PDF attachment(s)

BRIDGE ID: 160133 PAGE: 11 OF 17
DISTRICT: 01 Bartow INSPECTION DATE: 8/26/2014 HKSV

Inspector Recommendations

UNIT: O MISCELLANEOUS

ELEMENT/ENV:475/3 R/Conc Walls ELEM CATEGORY: Other Elements
CONDITION
STATE (4) Priority
1 27 If. 3

WORK ORDER RECOMMENDATION:
Seal open joints on SE and SW MSE wall coping caps up to 3.5 in.

Structure Notes

TRAFFIC RESTRICTIONS: This structure is not posted. According to the load rating dated 04/29/09, posting is
not required.

Structure was inventoried west to east.

INSPECTION NOTES: HKSV 8/26/2014

Sufficiency Rating Calculation Accepted by knicawr-P at 2014-10-01 10:10:32
Sufficiency Rating Calculation Accepted by knicawr-P at 2014-09-22 16:38:27

LOAD CAPACITY EVALUATION:

The load rating dated 04/29/09 applies to the current condition of this bridge. An engineering review was
performed due to installation of steel Tri-Rail on both curbs. The current load rating still applies.
Element 334 Metal Rail Coated was added to this inspection report.

NON-STRUCTURAL ITEMS:

APPROACH GUARDRAIL:

CORRECTIVE ACTION TAKEN:
The broken southwest timber post has been replaced.

APPROACH ROADWAY:

CORRECTIVE ACTION TAKEN:
The approach roadways have been resurfaced.

This report contains information relating to the physical security of a structure and depictions of the structure. This information is confidential and
exempt from public inspection pursuant to sections 119.071(3)(a) and 119.071(3)(b), Florida Statutes. Only the cover page of this report may be
inspected and copied.

REPORT ID: INSP005 (condensed) - PRINTED: 11/19/2014



FLORIDA DEPARTMENT OF TRANSPORTATION
BRIDGE MANAGEMENT SYSTEM

Inspection Report with PDF attachment(s)

BRIDGE ID: 160133 PAGE: 12 OF 17
DISTRICT: 01 Bartow INSPECTION DATE: 8/26/2014 HKSV

Photo 1 - Element 301/3 Pourable Joint Seal

Joint 4 left shoulder cohesion loss and vegetation growth. Typical.

WORK ORDER RECOMMENDATION:
P3WO: Clean out and spot seal areas of cohesion loss up to 14in. long throughout.

This report contains information relating to the physical security of a structure and depictions of the structure. This information is confidential and

exempt from public inspection pursuant to sections 119.071(3)(a) and 119.071(3)(b), Florida Statutes. Only the cover page of this report may be
inspected and copied.
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FLORIDA DEPARTMENT OF TRANSPORTATION
BRIDGE MANAGEMENT SYSTEM

Inspection Report with PDF attachment(s)

BRIDGE ID: 160133 PAGE: 13 OF 17
DISTRICT: 01 Bartow INSPECTION DATE: 8/26/2014 HKSV

Photo 2 - Element 301/3 Pourable Joint Seal

Joint 2 Lane 2 spalled joint header with no exposed steel. Typical.

WORK ORDER RECOMMENDATION:
P3WO: Repair spalls with no steel up to 33in. x 2in. x 1.5in. deep in wheel paths of Joints 2, 3 and 5

This report contains information relating to the physical security of a structure and depictions of the structure. This information is confidential and

exempt from public inspection pursuant to sections 119.071(3)(a) and 119.071(3)(b), Florida Statutes. Only the cover page of this report may be
inspected and copied.
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FLORIDA DEPARTMENT OF TRANSPORTATION
BRIDGE MANAGEMENT SYSTEM

Inspection Report with PDF attachment(s)

BRIDGE ID: 160133 PAGE: 14 OF 17
DISTRICT: 01 Bartow INSPECTION DATE: 8/26/2014 HKSV

Photo 3 - Element 331/3 Conc Bridge Railing

Spall with exposed steel in Post 3-1 right. Typical.

WORK ORDER RECOMMENDATION:
None.

This report contains information relating to the physical security of a structure and depictions of the structure. This information is confidential and

exempt from public inspection pursuant to sections 119.071(3)(a) and 119.071(3)(b), Florida Statutes. Only the cover page of this report may be
inspected and copied.
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FLORIDA DEPARTMENT OF TRANSPORTATION
BRIDGE MANAGEMENT SYSTEM

Inspection Report with PDF attachment(s)

BRIDGE ID: 160133 PAGE: 15 OF 17
DISTRICT: 01 Bartow INSPECTION DATE: 8/26/2014 HKSV

Photo 4 - Element 204/3 P/S Conc Column

Vertical crack on Pile 3-1 east face. Typical.

WORK ORDER RECOMMENDATION:
None.

This report contains information relating to the physical security of a structure and depictions of the structure. This information is confidential and

exempt from public inspection pursuant to sections 119.071(3)(a) and 119.071(3)(b), Florida Statutes. Only the cover page of this report may be
inspected and copied.
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FLORIDA DEPARTMENT OF TRANSPORTATION
BRIDGE MANAGEMENT SYSTEM

Inspection Report with PDF attachment(s)

BRIDGE ID: 160133 PAGE: 16 OF 17
DISTRICT: 01 Bartow INSPECTION DATE: 8/26/2014 HKSV

Photo 5 - Element 396/3 Other Abutment Slope Pro

Vegetation growth in southwest radius. Typical.

WORK ORDER RECOMMENDATION:
P3WO: Remove heavy vegetation at both abutments.

This report contains information relating to the physical security of a structure and depictions of the structure. This information is confidential and

exempt from public inspection pursuant to sections 119.071(3)(a) and 119.071(3)(b), Florida Statutes. Only the cover page of this report may be
inspected and copied.
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FLORIDA DEPARTMENT OF TRANSPORTATION
BRIDGE MANAGEMENT SYSTEM

Inspection Report with PDF attachment(s)

BRIDGE ID: 160133 PAGE: 17 OF 17
DISTRICT: 01 Bartow INSPECTION DATE: 8/26/2014 HKSV

Photo 6 - Element 396/3 Other Abutment Slope Pro

Area of collapsed rip-rap bags at south end of Abutment 1 slope. Typical.

WORK ORDER RECOMMENDATION:
P3WO: Stabilize and repair 5ft. x 3.5ft. x 18in. back under area of collapsed bags at the south end of Abutments 1 and 9 slopes.

This report contains information relating to the physical security of a structure and depictions of the structure. This information is confidential and

exempt from public inspection pursuant to sections 119.071(3)(a) and 119.071(3)(b), Florida Statutes. Only the cover page of this report may be
inspected and copied.
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SCOUR EVALUATION REPORT - PHASE 2

PREPARED FOR:

FLORIDA DEPARTMENT OF TRANSPORTATION, DISTRICT ONE
DISTRICTWIDE SCOUR EVALUATIONS

WPINO. 1620028 (STATE BRIDGES)

STATE PROJECT NO. 99901-1524

HAMID B. KASHANI, P.E., PROJECT MANAGER

BRIDGE NUMBER: 160133

OWNER: FLORIDA DEPARTMENT OF TRANSPORTATION

BRIDGE NAME: NONE

LOCATION: STATE ROAD 60 (EASTBOUND) OVER PEACE CREEK DRAINAGE
CANAL

COUNTY: POLK

SCOUR MODE: RIVERINE

SCOUR SUSCEPTIBLE (LOW PRIORITY)

RECOMMENDATION: A PHASE 3 ANALYSIS IS RECOMMENDED BASED ON THE
' ESTIMATED REMAINING EMBEDMENTS RESULTING FROM THE
PREDICTED SCOURED BED CONDITIONS

THE FOUNDATION SHOULD BE ANALYZED FOR STRUCTURAL
STABILITY FOR THE 100-YEAR AND 500-YEAR FLOOD EVENTS

THE COUNTERMEASURES AT ABUTMENT 2 SHOULD BE REPAIRED

BED CROSS-SECTION MEASUREMENTS SHOULD CONTINUE TO BE
INCLUDED AS PART OF THE SCHEDULED BRIDGE INSPECTION

PROGRAM
FOUNDATION STATUS: (X) Known () Unknown

B PHASE1 B PHASE2 ] PHASE3 ] PHASE4

QUALITATIVE EVALUATION / HYDRAULIC / HYDROLOGIC STRUCTURAL / GEOTECHNICAL PLAN OF ACTION

ASSESSMENT ASSESSMENT ASSESSMENT

DATE: 5/31/95 DATE: 5/31/96 DATE: DATE:
PREPARED BY: DDB/DRB/JB/LF m- Kimley-Horn

I and Associates, Inc.

CHECKED BY: DRB

PROJECT MANAGER:
SAM,S. STEBBINS, P.E.

REVIEWED BY:  DON RISSMEYER, P.E.

QA/QC BY: SAM STEBBINS, P.E.

Sl ATUR{: P.E. NUMBER
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1.0 SUMMARY OF FINDINGS

Bridge Number 160133 on S.R. 60 (eastbound) crosses over the Peace Creek Drainage Canal, just
downstream from Bridge Number 160045, and was constructed in Polk County in 1965. The project team
visited the site and conducted a field review of the structure and surrounding area in order to assess the scour
history and current stability of the waterway.

The Peace Creek Drainage Canal flows through Polk County, draining approximately 97 square miles of
agricultural, urban, and natural upland areas, before discharging into the Peace River approximately 10 miles
downstream of the structures. Since stream gages do not exist along the waterway in the proximity of the
bridge, hydrologic information for the drainage basin was obtained from the Polk County Surface Water
Management Plan. WSPRO, a water surface profile computation model was used to analyze the flow through
the structures. The model was calibrated to the 100-year water surface elevation provided in the Polk County
study. The overtopping event was not analyzed since iterative WSPRO runs determined the discharge at
overtopping to be greater than the 500-year flood event discharge. The effect of debris accumulation is
considered to be negligible. A potential flood flow angle of attack of 30° is assumed in the scour computations.
Since the eastbound and westbound structures are closely spaced, they were hydraulically analyzed as one
wide structure; however, the scour analysis was not performed on the westbound structure at this time due
to a foundation of unknown embedment. During the Phase 2 field review, a large area of collapsed riprap
bags was observed at the southeast side of Abutment 2.

The summary of findings for the 100-year flood event is:

»  Contraction scour is estimated to be 3.6 feet;

»  Pier scour is estimated to be 5.6 feet;

«  Abutment scour was not computed since the abutments are protected and the velocities at the
abutments are less than 4 feet per second;

There is no historical evidence of degradation;

There appears to be no potential for armoring of the channel bed,

There is no current or historical evidence of lateral migration at the bridge site;

Maximum total scour is estimated to be 9.2 feet at the interior bents;

Estimated remaining embedments range from 5.8 feet to 6.7 feet at Interior Bent 5;

Estimated remaining embedments at the remaining interior bents range from 9.3 feet to 31 feet.

The maximum total scour for the 500-year flood event is estimated to be 12.6 feet at the interior bents. This
would result in estimated remaining embedments ranging from 2.4 feet to 3.3 feet at Interior Bent 5 and from
5.9 feet to 28 feet at the remaining interior bents. A summary of the results for the 100-year and 500-year
flood events is presented in Section 3 (page 6) of this report.

2.0 CONCLUSIONS AND RECOMMENDATIONS

A Phase 3 analysis is recommended based on the estimated remaining embedments resulting from the
predicted scoured bed conditions. The foundation should be analyzed for structural stability for the 100-year
and 500-year flood events. The countermeasures at Abutment 2 should be repaired. Bed cross- -section
measurements should continue to be included as part of the scheduled bridge inspection program.

As a result of the Phase 2 analysis, the bridge is rated scour susceptible (low priority), reflecting a downgrade
from the Phase 1 rating of scour susceptible (medium priority).

IID_?%e 20f8
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3.0 MATERIALS AND DOCUMENTATION

The following data was used in this evaluation:
» Phase 1 Scour Evaluation Report.
- 1958 original design plans.
» Field reviews conducted by the project team on May 24, 1995 and June 28, 1996.
» U.S. Geological Survey (USGS) Eloise, Florida Quadrangle.

+ FEMA Flood Insurance Rate Map, Polk County, Florida (Unincorporated Areas), November 15, 1989,
'Panel 550 of 1025.

+ 1971 and 1990 aerial photographs.

» 1964 pile driving logs.

« Soil boring data found in 1958 original design plans.

«  Survey data furnished by Weidener Surveying & Mapping P.A.

»  "Users Manual for WSPRO, A Computer Model for Water-Surface Profile Computations,” U.S. Geological
Survey, Federal Highway Administration, March 1990.

+ "State of Florida Department of Transportation Drainage Manual," Drainage Design Office, Tallahassee,
Florida, Volumes 2A and 2B - Procedures, 1987.

» "Evaluating Scour at Bridges," Hydraulic Engineering Circular No. 18, USDOT Federal Highway
Administration, Revised April 1993.

« "Stream Stability at Highway Structures," Hydraulic Engineering Circular No. 20, USDOT Federal Highway
Administration, February 1991.

- "Stream Stability and Scour at Highway Bridges - Participant Workbook," NHI Course No. 13046, Federal
Highway Administration, Publication No. FHWA HI-91-011, Revised April 1993.

«  Chow, Ven Te, Ph. D., "Open Channel Hydraulics," (Manning's n), 1959.

- "Polk County Surface Water Management Study," Envisors, Inc., Book 2 of 4, Volume 2 of 2, December,
1987.

+ "Instructions and Information Sheet, Phase 1 Qualitative Scour Evaluation, Field/Office Review Report,"
Florida Department of Transportation.

« "Sediment Engineering," ASCE Manuals and Reports on Engineering Practice - No. 54, 1975.
The following data was researched but not found:

+ Stream gage data for stream gages in the vicinity of the structure.

Notice to Users of This Report:

This document, together with the concepts and designs presented herein, as an instrument of service, is intended for the specific purpose
and client for which it was prepared. Reuse of and improper refiance on this document without written authorization and adaptation by
Kimley-Horn and Associates, Inc. shall be without liability to Kimley-Horn and Associates, Inc.

Page 30of 8
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S‘R EVALUATION - FIELD / OFFICE RE\‘ REPORT

Bridge Number: 160133 | County: POLK Route: S.R. 60 OVer: PEACE CREEK
(EASTBOUND) DRAINAGE CANAL
1. SCOUR VULNERABILITY RATING (PER FHWA)
a. Scour Critical () Yes (X) No
Scour Susceptible ( ) High ( ) Medium (X) Low
Low Risk ( ) High ( ) Medium ( ) Low
Foundation (X) Known ( ) Unknown
b. Method of Analysis: (X) Simplified ( ) Detailed

c. Reasons for Phase 2 Rating:

As a result of the Phase 2 analysis, the bridge is rated scour susceptible (low priority),
reflecting a downgrade of the Phase 1 rating of scour susceptible (medium priority). For the
100-year flood event, a maximum total scour of 9.2 feet has been estimated to occur at the
interior bents. This would result in a minimum embedment of 5.8 feet at Interior Bent 5.

2. RECOMMENDATIONS (See Preceding Narrative)
a. Recommended Course of Action:

(X) Countermeasures The countermeasures at Abutment 2 should be repaired.

( ) Scour Monitor

(X) Inspection Bed cross-section measurements should continue to be included as part of the
scheduled bridge inspection program.

(X) Other The foundation should be analyzed for structural stability for the 100-year and 500-year
flood events.

b. Phase 3 Analysis: (X) Required () Not Required at this time

Page 50f 8
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SC'R EVALUATION - FIELD / OFFICE REV. REPORT
3. SUMMARY OF RESULTS

1 OO-YEAR 500-YEAR OVERTOPPING
FLOOD EVENT FLOOD EVENT EVENT ™

Worst Case Worst Case * Worst Case *

Main |Flood- Main |Flood- Main |Flood-

Left . | Right| Left .+ | Right|| Left . | Right
Channel| plain Channel| plain Channel| plain
Abut. Pier Pier Abut. || Abut. Pier Pier Abut. | Abut)  piar Pier Abut.

®) #®) M | @ @] @ (@ @@ () ® | @

a. Reported Design/
Constructed Embedment: 130-8 | 18.2 -~ | 263308 | 182 - |26.3 30.8 | 182 -~ |]26.3

b. Current Remaining

Embedment: 2 30.8 | 15.0 - | 26.330.8| 15.0 - |26.3 {30.8 15.0 - |26.3
¢. Maximum Total Scour: 3 - 9.2 - - - 12.6 - - - e - -
d. Estimated Embedment - 5.8 . . . 24 _ . . * _ .

Remaining After Scour:

e. Sources for above table:

1. 1958 Original Design Plans and 1964 Pile Driving Logs
2. 1995 Survey Data and 1964 Pile Driving Logs
3. Section7 (Page 8 of this Report)

*  Worst Case Main Channel Pier: { 5 ) Worst Case Floodplain Pier: { N/A)

ke

Overtopping event not analyzed since it was determined to be greater than the 500-year flood event

4. EVALUATION OF METHODS

Method of Analysis:

a. (X) Simplified Do resuits of analysis provide reasonable prediction of scour depths
for this structure? { 1)or2)]

1) (X) Yes | Does the predicted scour suggest instability of the structure,
based on existing knowiedge of the bridge/bridge culvert?

(X) Yes RESULT: Phase 3 is recommended.

( ) No RESULT: No further action is required.

2) () No RESULT: Perform a Detailed Analysis.

b. ( ) Detailed Does the predicted scour suggest instability of the structure, based
on existing knowledge of the bridge/bridge culvert? [ 1)or2)]

1) () Yes | RESULT: Phase 3 is recommended.

2) () No RESULT: No further action is required.

Notes:

Page 6 of 8
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SC.R EVALUATION - FIELD / OFFICE REV. REPORT

5. FLOOD HISTORY

a. Drainage Area:

{ X ) Applicable ( 97
(61,890) Acres
) Not applicable due to methodology (see summary)

} Square Miles

b. Debris Potential: ( ) High ( ) Medium (X) Low
¢. Scour Mode: (X) Riverine
( ) Tidal
( ) Tidal and Riverine
d. Flow:
Method:
Riverine| ( ) GageAnalysis  ( ) Regression Analysis:
( ) Rational Method- (X) Other: Polk County Study
Q= (1350 )cfs T et T T T T T T T T T
Tidal ( ) Modified HEC 18 Procedure ( ) Historic Data
( ) HEC 18 Procedure ( ) Other:
Method:
Riverine| ( ) Gage Analysis (X) lterative WSPRO runs ™
( ) Other: ** (Greater than 500-yr Q)
QOVERTOPPING = - yefs f o} - — — —
Method
Tidal ( ) Modified HEC 18 Procedure ( ) Historic Data
( ) HEC 18 Procedure ( ) Other:
Method:
Riverine| ( ) Gage Analysis () Regression Analysis:
( ) Rational Method (X) Other:(See below)
Q,, = ( 2300 ) cfs —— e —_——
Method:
Tidal ( ) Modified HEC 18 Procedure ( ) Historic Data
( ) HEC 18 Procedure ( ) Other:

e. Notes:

one wide structure.

discharge.

Since the eastbound and westbound bridges are closely spaced, they were hydraulically analyzed as

The discharge for the 500-year flood event was estimated as 1.7 times the 100-year flood event

Kimley-Horn and Associates, Inc.

Page 7 of 8
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S& EVALUATION - FIELD / OFFICE REV‘ REPORT
6. CHANNEL STABILITY CONSIDERATIONS
a. Natural Channel Aggradation Expected Over Remaining Life of Structure = ( - ) feet
b. Natural Channel Degradation Expected Over Remaining Life of Structure = ( —-) feet
c. Channel Migration Anticipated During Life of Structure Left: ( - ) feet
() Yes (X) No Right: (- ) feet
d. Armoring Potential ( ) Yes (X) No ( ) Possible
e. Depthto ArmoringforQ=( - ) cfs (-~ ) feet
Notes:
7. ESTIMATED SCOUR 100-YEAR 500-YEAR |OVERTOPPING
EVENT EVENT EVENT
a. Worst Case Flood Event; Discharge| ( 1,350 ) cfs l ( 2300) cfs [ ( * ) cfs
b. Contraction Scour: Left Overbank; ( - ) ft | ( - ) ft | ( ) ft
(Looking Downstream) Main Channel| ( 36 ) ft | ( 64 ) f | ( ) ft
Right Overbank| ( - ) &t | ( - ) ft | ( ) ft
c. Maximum Pier Scour: Maximum Velocity | ( 4.18 ) fps l ( 482 ) fps l (' ) fps
Froude Number | ( 0.27 ) | ( 027 ) | ( )
Main Channel PierNo.: ( 5 ) MainChannel | ( 56 ) ft l ( 62 ) ft | ( ) ft
Floodplain Pier No.: ( N/A) Floodplain | ( - ) ft l ( - ) ft 1 ( ) ft
d. Abutment Scour: Max Velocity at Abutments | ( 7.99 ) fps | ( 254 ) fps| ( ) fps
(Looking Downstream) Left Abutment ( _ ) ft ‘ ( _ ) ft l ( ) ft
( X ) Abutments Protected Right Abutment| ( - ) ft ‘ ( - ) ft ‘ ( ) ft
e. Theoretical Total Scour: Left Abutment| ( - ) ft ‘( - ) ft | ( ) ft
(Looking Downstream) Main Channel Pier | ( 9.2 ) ft | ( 126 ) ft |« ) ft
Floodplain Pier | ( -~ ) ft ‘( - ) ft | ( ) ft
6b + 7b + (7c or 7d) Right Abutment| ( - ) ft I( - ) ft K ) ft
f. Notes: See Page 6 for Summary of Results.
*Overtopping event not analyzed since it was determined to be greater than the 500-year flood event.

Page 8 of 8
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SCOUR CALCULATI&I WORKSHEETS ®

Bridge Number 160133
INDEX: DESCRIPTION: WORKSHEET: STATUS:
Abutment Scour Froelich's Equation 2 INCLUDED
Abutment Scour Hire's Equation 3 N/A
Live-Bed vs. Clear-Water Laursen's Equation 4 INCLUDED
Contraction Scour - Main Channel Live-Bed 5a N/A
Contraction Scour - Main Channel Clear-Water 5b INCLUDED
Contraction Scour - Left Floodplain Clear-Water 6 N/A
Contraction Scour - Right Floodplain Clear-Water 7 N/A
Pier Scour - Main Channel CSU Equation 8 N/A
Pier Scour - Left Floodplain CSU Equation 9 N/A
Pier Scour - Right Floodplain CSU Equation 10 N/A
Degradation Historical Data 11 N/A
SCOUR Components Left Leﬂ Right
' Abutment
QlOO = 1 350 cfs
[Abutment Scour -Froelich’s Equatlon N/A N/A
Abutment Scour -Hire's Equation N/A N/A
Contraction Scour N/A N/A 3.64 N/A N/A
Pier Scour N/A 5.58 N/A
Degradation N/A N/A 0.00 N/A N/A
Total Scour N/A N/A 9.22 N/A N/A

.....................

2,300 ]

QSOO = cfs
Abutment Scour -Froelich's Equation N/A N/A
Abutment Scour -Hire's Equation N/A _ N/A
Contraction Scour N/A N/A 6.41 0.00 N/A
Pier Scour N/A 6.18 N/A
Degradation N/A N/A 0.00 N/A N/A
Total Scour N/A N/A 12.59 N/A N/A

: SEEEE e G SRR S S i
Qovertopping=  N/A cfs

Abutment Scour -Froelich's Equation N/A N/A

IAbutment Scour -Hire's Equation N/A N/A

Contraction Scour N/A N/A N/A N/A N/A

Pier Scour N/A N/A N/A

Degradation N/A N/A N/A N/A N/A

Totali Scour . N/A N/A N/A N/A _ N/A

Qother = N/A cfs v
Abutment Scour -Froelich’s Equation N/A N/A
Abutment Scour -Hire's Equation N/A N/A
Contraction Scour N/A N/A N/A N/A N/A
Pier Scour N/A N/A N/A
Degradation N/A N/A N/A N/A N/A

Total Scour N e A H/.f’*.... NA e NV

ngﬁt
Abutment Floodplain Channel Floodplain Abutment

SCOUR’Components |

Page 1
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Live-Bed vs. Clear-Water Scour
Bridge Number 160133

The equation to determine Live-bed versus Clear-water Scour is based on a simplified Laursen's equation,
which assumes the specific gravity of the bed material is 2.65. The equation is:

Ve = 10.95 * yA(1/6) * D504(1/3)

Enter values: Q100 Q500
D50* = 0.25 mm 0.25 mm
0.00082 ft 0.00082 ft
From APPRO HP1 subarea
for Main Channel only:
Kmain = 64,168 106,306
Ktotal = 64,969 108,678
Amain = 693 ftr2 938 ftr2
left x ref of main channel = 77 =77
right x ref of main channel = 98 98
Width (difference) = 175 ft 175 ft
Avg. depth at APPRO*, y = 3.96 ft 5.36 ft
Qtotal = 203 ft 284 ft
Q1 = (Kmain/Ktotal)*Qtotal = 200 ft 278 ft
Avg. Velocity at APPRO*, Vavg. = 0.29 ft/s 0.30 ft/s
Critical velocity, Vc = 1.29 ft/s 1.36 f/s

Therefore,

Clear-water Scour Occurs for the 100-Yr Event

since the actual velocity is greater than the critical velocity

and Clear-water Scour Occurs for the 500-Yr Event
since the actual velocity is greater than the critical velocity

* The D50 is estimated based on field soil observations.
** Avg. Depth and Avg. Velocity is for the APPRO main channel only.

Page 4
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Clear-Water Contraction Scour for Main Channel

Bridge Number 160133
Step 1: Input D50 = 0.25 mm
Dm=1.25*D50 = 0.00103 ft
Q100 Q500 |Qovertop| Qother |units
rDischarge at BRDGE:" Q2= 1,350 2,300 N/A N/A cfs
* does not include road or other relief overflow
GO TO HP CARDS FOR BRIDGE:
from BRDGE: Kmain = 40,573 69,934 N/A N/A
from BRDGE: Ktotal = 40,629 70,333 N/A N/A
from BRDGE: Amain = 467 647 N/A N/A ftA2
from BRDGE: TOPWmain = 129 129 N/A N/A ft
minus main channel pier widths: 8.2 8.2 N/A N/A ft
Wmain = 121 121 N/A N/A ft
Step 2: Determine Scour: Qmain = 1,348 2,287 N/A N/A cfs
yo= 3.62 5.02 N/A N/A ft
y2 = 7.26 11.42 N/A N/A ft
Average Scour Depth .
of Main Channel = ys =| 3.64 6.41 N/A N/A ft
Q100 Q500 |Qovertop| Qother |units

1-129

Page 5b




@

Pier Scour for Main Channel Piers
Bridge Number 160133

1.0 (K4 = 1.0 for D50 < 0.06 m, see HEC 18 for DS0 >= 0.06 m)

Input:
D50 = 0.25 mm
K1= 1.0 see chart below
K2 = 2.0 sea chart below
K3 = 1.1 see chart below
K4 =
Pier width, a = 12 ft
Pier Length, L = 4.7 f
Computed L/a = 4 (maximum Ua = 12)
Flood flow angle of attack = 30 degrees
For K1, CHOOSE:
TYPE OF PIER NOSE VALUE
square nose K1=1.1
round nose K1=1.0
circular cylinder K1=1.0
sharp nose K1=09
group of cylinders* K1=1.0
all pier shapes** K1=1.0 <=== Selected

* K1 = 1.0 for any grouping within a pier, regardiess of shape

** K1 = 1.0 if the flood flow angle of attack is greater than 5§ degrees, regardiess of shape

For K2, CHOOSE:
FLOW ANGLE OF ATTACK L/A =4 L/A =8 LA =12
0 K2=1.0 K2=1.0 K2=1.0
15 K2=15 K2=20 K2=25
30 K2=20 K2=275 K2=35 |<===Selected
45 K2=23 K2=33 K2=4.3
90 K2 =25 K2=39 K2=5.0
For K3, CHOOSE: DUNE HEIGHT
BED CONDITION (H) VALUE
Large Dunes H>30 K3=13
Medium Dunes 30>H >10 K3=11t01.2
Small Dunes 10>H>2 K3 =11
Plane bed & antidune flow N/A K3=1.1 <=== Selected
Clear-water scour N/A K3=1.1
Input Variables:
Q100 Q500 | Qovertop | Qother |units
Discharge at BRDGE: 2= 1,350 2,300 NA NA cis
* does not include mad or other reliet overflow
GO TO HP CARDS FOR BRDGE:
Jfrom BRDGE: ax Vel in Main Channel= 4.18 4.82 N/A N/A ft/s
from BRDGE: Area of flow tube = 16.1 239 N/A N/A ftr2
Jfrom BRDGE: left X ref = -8.6 -3.4 N/A N/A ft
right X ref = 64 -1.0 N/A N/A ft
(Computed) Width (difference) = 22 24 N/A N/A ft
(Computed) Ki= 1.0 1.0 N/A N/A
(Computed) K2 = 20 20 N/A N/A
(Computed) K3 = 11 11 N/A N/A
(Computed) K4 = 1.0 1.0 N/A N/A
(Computed) yi= 7.3 10.0 N/A N/A ft
{Computed) Froude Number = 0.27 0.27 N/A N/A
Total Scour at
Main Channel Piers= ys = 558 6.18 N/A N/A ft
Q100 Q500 Qovertop | Qother |units
Page 8

1-130




ATTACHMENT B

- WSPRO Output File
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WSPRO
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FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS

*%k% RUN DATE & TIME: 6/27/96 13:31
Date printing:

Wednesday, January 3, 1996

4:30 p.m.

SCOUR EVALUATION REPORT

PROJECT NO.: 99901-1524 (STATE BRIDGES)
PROJECT MANAGER: HAMID B. KASHANI, P.E.

DATA FILENAME: 160133.HY7
OUTPUT FILENAME: 160133.0UT

Bridge No. 160133; S.R. 60 over Peace Creek Drainage Canal

Phase 2 Bridge Scour Hydraulic Evaluation Project #99901-1524
Prepared By: Kimley-Horn and Assoc., Inc. State Bridges

Tolerance Tolerance Froude

Elev for for Number Friction/
Step Energy Discharge Test Conveyance
Inc Balance Balance Value Code
DELTAY YTOL QTOL FNTEST INFNOJ

* * * * *

J1 RECORD PARAMETERS:

DELTAY

*
*
%k NIO R % W ok o % %k N ok N % b % N %N NN ®

w

1.00 YTOL = .02 QTOL = .02 FNTEST = .80 IHFNOJ = =1

6 5 17 29 30 16 448 13 3

Q100 COMPUTED BY:
Polk County Surface Water Management (SWM) Plan for the
Peace Creek Drainage Canal (DAU 5)

Q500 COMPUTED BY:
Assumed 1.7 times greater than Q100

Qovertopping was not analyzed since it was determined to be
greater than Q500

All elevations are referenced to an assumed datum at elevation 1000.
(approximately 877.8 feet above NGVD)

Fema map and study indicate the bridges are in Zone A - Area of
100-year flood; Base flood elevations not determined

100-year water surface elevation near bridge approximately 990.2
(112.4 NGVD) from the Polk County SWM Plan

Q100 Q500
1350 2300
Q-DATA FOR SEC-ID, ISEQ = 1l

Given the information available, the model is considered calibrated.
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o % 3 ok 3 3k 3 % 3 3 % % 3 % % (2 % ¥ ¥ ¥ F

SWM Plan Fl‘ Elev = 990.2 WSPRO BR‘ Flood Elev = 988.9

Start with Energy Gradient equal to Ground Slope

.0006 .0006
Downstream Template Section (SRD 840)
Kkkdkkhkhhdkdhhkdkhk
Convention for Cross-sections: Facing Downstream - Left to Right
Kkkkkkhkhhkhkkhhkdkkk

Note assumed datum elevation of 1000 (subtract 877.8 to get NGVD)

Survey cross-section (used as template) located 160 feet downstreanm
of downstream face of bridge

SECID SRD
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WSPRO FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY
P060188 MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS
Bridge No. 160133; S.R. 60 over Peace Creek Drainage Canal
Phase 2 Bridge Scour Hydraulic Evaluation Project #99901-1524
Prepared By: Kimley-Horn and Assoc., Inc. State Bridges

**% RUN DATE & TIME: 6/27/96 13:31
*%* START PROCESSING CROSS SECTION - "TEMPD"

XT TEMPD 840

- v

* From Survey:

GR -105 ,994.9 -79 ,987.3 -72.0 , 985.1 -53.0 , 985.1
GR -42 ,985.1 -21 ,984.4 -16.0 , 983.7 -6.0 , 983.1
GR 0 ,982.7 5 ,986.0 21.0 , 985.4 43.0 , 985.1
GR 56 ,984.7 73 ,985.8 76.0 , 987.4 98.0 , 993.3
*

%*

* Downstream Section 1000D (SRD 0)
%*

*

* Cross Sec Acute

* Sec Ref Skew Expansion Contract Valley

* ID ID Angle Coeff Coeff Slope

*

* SECID SRD SKEW EK CK VSLOPE

¥ @@ oeomma moe —mama |0 92 cesesmm e -

*%%* FINISH PROCESSING CROSS SECTION - "TEMPD"
*%* TEMPLATE CROSS SECTION “TEMPD" SAVED INTERNALLY.
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WSPRO FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY
P060188 MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS
Bridge No. 160133; S.R. 60 over Peace Creek Drainage Canal
Phase 2 Bridge Scour Hydraulic Evaluation Project #99901-1524
Prepared By: Kimley-Horn and Assoc., Inc. State Bridges

*%%* RUN DATE & TIME: 6/27/96 13:31

*%% START PROCESSING CROSS SECTION - "1000D“ ‘
Xs 1000D 0 * * .0006

Derived cross-section located 1000 feet downstream of the bridge -
translated from template section

Vertical X coordinate
Shift Left Right Scaling to be held
Distance Limit Limit Factor at original
YSHIFT XLIML XLIMR SCALE XORIG

T * * *--- . .

Manning's n values based on
Overbank: Left: Pasture/Trees
Right: Pasture/Trees
Channel: Type: Major stream; regular section
Bed Matl: Sand

U2 % 3 % o o % 5% % % % % % Q) % % o % % % & % % ¥

Main Main
TOLB TORB
A -79 76
N .06 .04 .06
*
* TOLB / TORB = Top of Left / Right Bank
*
*
* EXIT Section (SRD 840
*
*
* Cross Sec Acute
* Sec Ref Skew Expansion Contract Valley
* ID ID Angle Coeff Coeff Slope
*
* SECID SRD SKEW EK CK VSLOPE
*

*%% FINISH PROCESSING CROSS SECTION - "1000D"

*%% CROSS SECTION "1000DY" WRITTEN TO DISK, RECORD NO. = 1
--- DATA SUMMARY FOR SECID "1000D" AT SRD = 0. ERR-CODE = 0
SKEW IHFNO VSLOPE EK CK
.0 0. .0006 .50 .00
X-Y COORDINATE PAIRS (NGP = 16):
X Y X Y X Y X Y
-105.0 994.40 =-79.0 986.80 =72.0 984.60 -53.0 984.60
-42.0 984.60 -21.0 983.90 -16.0 983.20 -6.0 982.60
.0 982.20 5.0 985.50 21.0 984.90 43.0 984.60
56.0 984.20 73.0 985.30 76.0 986.90 98.0 992.80

X-Y MAX-MIN POINTS:
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XMIN Y ‘.P YMIN XMAX !I' X YMAX
~105.0 994.40 .0 982.20 98.0 992.80 -105.0 994.40

SUBAREA BREAKPOINTS (NSA = 3):
-79. 76.

ROUGHNESS COEFFICIENTS (NSA = 3):
.060 .040 .060
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FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS

WSPRO
P060188

Bridge No. 160133; S.R. 60 over Peace Creek Drainage Canal
Phase 2 Bridge Scour Hydraulic Evaluation Project #99901-1524
Prepared By: Kimley-Horn and Assoc., Inc. State Bridges

*%x* RUN DATE & TIME: 6/27/96 13:31

*%%* START PROCESSING CROSS SECTION - "EXIT "

Xs EXIT 840 * * * . 0006
*
K000 e oaoac e o e o o o o o S ow o e - - - - — — —— - - —— - - - - - = - - - - -
%
* Manning's n values based on
* Overbank: Left: Pasture/Trees
* Right: Pasture/Trees
* Channel: Type: Major stream; regular section
* Bed Matl: Sand
%
* Main Main
* TOLB TORB
* 00 oooee 000 0 2oooe-
SA . =79 76
N .06 .04 .06
%
*
* Full Valley Section (SRD 1000)
*
*
* Cross Sec Acute
* Sec Ref Skew Expansion Contract Valley
* ID ID Angle Coeff Coeff Slope
%
* SECID SRD SKEW EK CK VSLOPE
X eceemecrwmes aeoeme cmee 090 92 soaeeoco e s s oo o e e
*%% FINISH PROCESSING CROSS SECTION - "“EXIT "
*%%* CROSS SECTION "EXIT " WRITTEN TO DISK, RECORD NO. = 2
-—-—= DATA SUMMARY FOR SECID "EXIT " AT SRD = 840. ERR-CODE = 0
SKEW IHFNO VSLOPE EK CK
.0 0. .0006 .50 .00
X-Y COORDINATE PAIRS (NGP = 16):
X Y X Y X Y X Y
-105.0 994.90 -79.0 987.30 -72.0 985.10 -53.0 985.10
-42.0 985.10 -21.0 984.40 -16.0 983.70 -6.0 983.10
.0 982.70 5.0 986.00 .21.0 985.40 43.0 985.10
56.0 984.70 73.0 985.80 76.0 987.40 98.0 993.30
X-Y MAX-MIN POINTS:
XMIN Y X YMIN XMAX Y X YMAX
-105.0 994.90 .0 982.70 98.0 993.30 -105.0 994.90

SUBAREA BREAKPOINTS (NSA =
-79. 76.

3):

ROUGHNESS COEFFICIENTS (NSA =
. 060 .040 .060

3):
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WSPRO FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY
P060188 MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS
Bridge No. 160133; S.R. 60 over Peace Creek Drainage Canal
Phase 2 Bridge Scour Hydraulic Evaluation Project #99901-1524
Prepared By: Kimley-Horn and Assoc., Inc. State Bridges

**%* RUN DATE & TIME: 6/27/96 13:31
*%% START PROCESSING CROSS SECTION - "FULLV“

xs FULLV 1000 * * .0006

* ------------------------- - —————— — —— — —— —— — —— —— — = —— = — — -
*

* Manning's n values based on

* Overbank: Left: Pasture/Trees

k Right: Pasture/Trees

* Channel: Type: Major stream; regular section
* Bed Matl: Sand

%*

* Main Main

* TOLB TORB

* eeees | eee——-

SA -79 76

N .06 .04 .06

%*

*

* Downstream Face of Main Channel Bridge Section (SRD 1000
*

*

* Cross Sec Low Acute

* Sec Ref Cord Skew Expansion Contract Discharge
* ID ID Elev Angle Coeff Coeff Coeff

*

* SECID SRD LSEL SKEW EK CK USERCD

K e meme momomemes 2 s e Gr G Er e SEar e e 2 G TEErEr S ar e Gt e e G e e - .-

*%% FINISH PROCESSING CROSS SECTION - "“FULLV"

*** CROSS SECTION "FULLV" WRITTEN TO DISK, RECORD NO. = 3
-~-- DATA SUMMARY FOR SECID "FULLV" AT SRD = 1000. ERR-CODE = 0
SKEW IHFNO VSLOPE EK CK
.0 0. .0006 .50 .00
X-Y COORDINATE PAIRS (NGP = 16):
X Y X Y X Y X Y
-105.0 995.00 -79.0 987.40 =72.0 985.20 -53.0 985.20
-42.0 985.20 -21.0 984.50 -16.0 983.80 -6.0 983.20
.0 982.80 5.0 986.10 21.0 985.50 43.0 985.20
56.0 984.80 73.0 985.90 76.0 987.50 98.0 993.40
X-Y MAX-MIN POINTS:
XMIN Y X YMIN XMAX Y X YMAX
~105.0 995.00 .0 982.80 98.0 993.40 -105.0 995.00

SUBAREA BREAKPOINTS (NSA = 3):
-79. 76.

ROUGHNESS COEFFICIENTS (NSA = 3):
.060 .040 .060
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WSPRO FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY

P060188 MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS
Bridge No. 160133; S.R. 60 over Peace Creek Drainage Canal
Phase 2 Bridge Scour Hydraulic Evaluation Project #99901-1524
Prepared By: Kimley-Horn and Assoc., Inc. State Bridges

*** RUN DATE & TIME: 6/27/96 13:31
*%% START PROCESSING CROSS SECTION - "BRDGE"

BR BRDGE 1000 996.1 * * *

*

GR ~79.1,996.1

*

* From Survey for Main Channel Bridges:

GR =79 ,995.8 =75 ,994.2 -63.8 , 988.8 -50.2 , 987.8

GR =40 ,987.6 -29 ,986.2 -25.1 , 984.4 -10.2 , 982.0

GR 0 ,979.8 12 ,982.7 20.3 , 986.0 40.3 , 986.7

GR 55 ,985.7 65 ,987.4 76.2 , 994.1 80.9 , 995.6

*

GR 80.9,996.1 -79.1,996.1

B s o o om v o o o o o0 o i o o e 5 S o e D D T e S T T T T G T - . — - T —— - T S - = - . - = - -
* Manning's n values based on

* Overbank: Left: Rlprap, smooth

* Right: Riprap, smooth

* Channel: Type: Major stream; regular section

* Bed Matl: Sand

*

* (Subareas for spill-through abutments)

*

* (Channel)

* Bottom - Bottom

* of of

* Riprap Riprap

« Coeeam—a— e

SA -63.8 65

N .037 .04 .037

*

K e e o o o o o o o o e o o o o - ———— - — e - - —— - - -~ - - - - - - - .
*

* Type width Embank- Embank- .

* of of ment ment Wingwall Wlngwall Radius o
* Bridge Bridge Side Eleva- Angle width Entrance
* Opening Deck Slope tion (degrees) (ft) Rounding
*

* BRTYPE BRWDTH EMBSS EMBELV WWAMGL WWWID ENTRND

X0 e || e |00 0 emmesemes 200 eeeseseseees 2| eeeastecesesas 22 ecoeseseses 2 eoeseseameses
cD 3 100 1.5 997.4 * * *

*

* Piers widths and elevation changes (no adjustment for debris):

PW 1 979.8,8.2 993.6,8.2 993.6,14.0

*

B e s e e o o om o e o e o G S - G o e — S e S S S s = I = A = S T S S 4R = e T G . T - - - P - - - G - -
* Min Elev Max

* Elev Inc. Elev

* for for for

* Comput. Comput. Computations

*

* ELMIN YINC ELMAX FLOWS

* ————— ——-- ——————————

HP 1 BRDGE 988.9 * 988.9

*%% FINISH PROCESSING CROSS SECTION - "“BRDGE"
*%% CROSS SECTION "BRDGE" WRITTEN TO DISK, RECORD NO. = 4

—=--= DATA SUMMARY FOR SECID "BRDGE" AT SRD = 1000. ERR-CODE = 0
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SKEW IHFNO VSLOPE EK CK
.0 0. .0006 .50 .00
X-Y COORDINATE PAIRS (NGP = 19):
X Y X Y X Y X Y
=79.1 996.10 -79.0 995.80 -75.0 994.20 -63.8 988.80
-50.2 987.80 -40.0 987.60 -29.0 986.20 -25.1 984.40
-10.2 982.00 .0 979.80 12.0 982.70 20.3 986.00
40.3 986.70 55.0 985.70 65.0 987.40 76.2 994.10
80.9 995.60 80.9 996.10 -79.1 996.10
X-Y MAX-MIN POINTS:
XMIN Y YMIN XMAX Y X YMAX
=79.1 996.10 .0 979.80 80.9 995.60 -79.1 996.10
SUBAREA BREAKPOINTS (NSA = 3):
-64. 65.
ROUGHNESS COEFFICIENTS (NSA = 3):
.037 .040 .037
BRIDGE PARAMETERS:
BRTYPE BRWDTH LSEL USERCD EMBSS EMBELV ABSLPL ABSLPR
3 100.0 996.10 *kkkkkk 1.50 997.40 *kkkkkk kkkkkkk

PIER DATA: NPW = 3 PPCD = 1.
PELV PWDTH PELV PWDTH PELV PWDTH PELV PWDTH
979.80 8.2 993.60 8.2 993.60 14.0
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WSPRO FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY
P060188 MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS

Bridge No. 160133; S.R. 60 over Peace Creek Drainage Canal
Phase 2 Bridge Scour Hydraulic Evaluation Project #99901-1524
Prepared By: Kimley-Horn and Assoc., Inc. State Bridges

*** RUN DATE & TIME: 6/27/96 13:31
CROSS-SECTION PROPERTIES: ISEQ = 4; SECID = BRDGE; SRD = 1000.
WSEL SA# AREA K TOPW WETP ALPH LEW REW QCR
1 0. 0. 0. 0. 0.
2 467. 40573. 129. 131. 5042.
3 2. 56. 3. 3. 9.
68. 5009.

988.90 469. 40629. 132. 134. 1.00 -64.
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HP 1 BRDGE 990.3 * 990.3
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WSPRO FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY
P060188 MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS
Bridge No. 160133; S.R. 60 over Peace Creek Drainage Canal
Phase 2 Bridge Scour Hydraulic Evaluation Project #99901-1524
Prepared By: Kimley-Horn and Assoc., Inc. state Bridges
*** RUN DATE & TIME: 6/27/96 13:31
CROSS-SECTION PROPERTIES: ISEQ = 4; SECID = BRDGE; SRD = 1000.
WSEL SA# AREA K TOPW WETP ALPH LEW REW QCR
1 2. 72. 3. 3. 11.
2 647. 69934. 129. 131. 8229.
3 7. 327. 5. 6. 48.

990.30 656. 70333. 137. 140. 1.01 -67. 70. 8109.
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*
* Q100
HP 2 BRDGE 988.9 * 988.9 1350
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WSPRO FEDERAL HIGHWAY ADMINISTRATION - U, S. GEOLOGICAL SURVEY
P060188 MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS
Bridge No. 160133; S.R. 60 over Peace Creek Drainage Canal
Phase 2 Bridge Scour Hydraulic Evaluation Project #99901-1524
Prepared By: Kimley-Horn and Assoc., Inc. State Bridges

*%%x RUN DATE & TIME: 6/27/96 13:31

VELOCITY DISTRIBUTION: ISEQ = 4; SECID = BRDGE; SRD = 1000.
WSEL LEW REW AREA K Q VEL
988.90 -64.0 67.5 468.6 40629. 1350. 2.88
X STA. -64.0 =-19.5 =16.3 -13.6 -11.0 -8.6
A(I) 84.1 17.9 16.9 17.1 16.7
V(I) .80 3.77 4.00 3.94 4.03
X STA. -8.6 ~6.4 -4.4 -2.4 -.6 1.3
A(I) l16.1 l16.2 - 16.3 16.5 16.4
V(I) 4.18 4.16 4.15 4.08 4.12
X STA. 1.3 3.2 5.3 7.6 10.0 12.7
A(I) 16.9 l16.9 16.7 16.8 17.6
V(I) 4.00 3.98 4.05 4.01 3.83
X STA. 12.7 16.6 25.2 39.5 52.2 67.5
A(TI) 19.7 27.2 35.5 32.9 33.9

V(I) 3.43 2.48 1.90 2.05 1.99
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*

* Q500
HP 2 BRDGE 990.3 * 990.3 2300
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WSPRO FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY
P060188 MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS
Bridge No. 160133; S.R. 60 over Peace Creek Drainage Canal
Phase 2 Bridge Scour Hydraulic Evaluation Project #99901-1524
Prepared By: Kimley-Horn and Assoc., Inc. State Bridges

*** RUN DATE & TIME: 6/27/96 13:31

VELOCITY DISTRIBUTION: ISEQ = 4; SECID = BRDGE; SRD = 1000.
WSEL LEW REW AREA K o VEL
990.30 =66.9 69.8 656.4 70333, 2300. 3.50
X STA. -66.9 -28.0 -22.5 -18.4 -14.9 -11.7
A(I) 97.7 31.0 27.2 25.7 25.1
V(I) 1.18 3.71 4.23 4.47 4.58
x STA. -11-7 -8.7 -6.0 -3.4 -100 1.3
A(I) 24.8 24.3 24.1 23.9 23.9
V(I) 4.63 4.73 4.76 4.82 4.80
X STA. 1.3 3.7 6.4 9.3 12.5 16.9
A(I) 24.5 24.5 24.7 25.6 28.7
V(I) 4.69 4.70 4.65 4.50 4.01
X STA. 16.9 25.1 35.2 46.5 54.8 69.8
A(I) 37.1 39.8 42.4 36.0 45.2

V(I) 3.10 2.89 2.71 3.19 2.54
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IR R EREEREERZEEERN NSNS,

Road Section (SRD 1017)

Road cross-section coded to limit flow to effective area.
Convention used is a 1:1 expansion in effective flow area from

upstream of bridge to approach section and a continuation of this
effective flow area across the road section (weir flow simulation)

Top Unsubmerged
width Weir Acute
of Surface Flow Skew
Embank Matl Coeff Angle
SECID SRD EMBWID IPAVE USERCF SKEW
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WSPRO FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY
P060188 MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS
Bridge No. 160133; S.R. 60 over Peace Creek Drainage Canal
Phase 2 Bridge Scour Hydraulic Evaluation Project #99901-1524
Prepared By: Kimley-Horn and Assoc., Inc. State Bridges

*%* RUN DATE & TIME: 6/27/96 13:31
**% START PROCESSING CROSS SECTION - "ROAD ¥

XR ROAD 1017 100 * * *

*

* From Survey for Main Channel Bridges:

GR =500 ,997.4 -400 ,997.4 -300.0 , 997.2 =-=200.0 , 997.2
GR =100 ,997.2 0 ,997.4 100.0 , 997.5 200.0 , 997.5
GR 300 ,997.4 400 ,997.3 500.0 , 997.2

*

N .012

*

*

* APPRO Section (SRD 1260)
*

*

* Cross Sec Acute

* Sec Ref Skew Expansion Contract Valley

* ID ID Angle Coeff Coeff Slope

*

* SECID SRD SKEW EK CK VSLOPE

L S Sy ———— N —————— e et

*%% FINISH PROCESSING CROSS SECTION -~ "ROAD "

*%*% CROSS SECTION "ROAD " WRITTEN TO DISK, RECORD NO. = 5
--- DATA SUMMARY FOR SECID "ROAD " AT SRD = 1017. ERR-CODE = 0
SKEW IHFNO VSLOPE EK CK
.0 0. .0006 .50 .00
X-Y COORDINATE PAIRS (NGP = 11):
X Y X Y X Y X Y
-500.0 997.40 =400.0 997.40 =300.0 997.20 -200.0 997.20
-100.0 997.20 .0 997.40 100.0 997.50 200.0 997.50
300.0 997.40 400.0 997.30 - 500.0 997.20
X~-Y MAX~MIN POINTS:
XMIN Y X YMIN XMAX Y X YMAX
-500.0 997.40 -300.0 997.20 500.0 997.20 100.0 997.50

ROUGHNESS COEFFICIENTS (NSA = 1):
.012

ROAD GRADE DATA: IPAVE RDWID USERCF
kkkkk 100.0 kkkkkkk

BRIDGE PROJECTION DATA: XREFLT XREFRT FDSTLT FDSTRT
hkkhhhk hhhhhkhkh hhhkkkk kkhkkkk
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WSPRO FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY
P060188 MODEL FOR WATER~SURFACE PROFILE COMPUTATIONS
Bridge No. 160133; S.R. 60 over Peace Creek Drainage Canal
Phase 2 Bridge Scour Hydraulic Evaluation Project #99901-1524
Prepared By: Kimley-Horn and Assoc., Inc. State Bridges

*%%* RUN DATE & TIME: 6/27/96 13:31
*** START PROCESSING CROSS SECTION - "APPRO"

AS  APPRO 1260 * A .0006

*

* From Survey for Main Channel Bridges:

GR -99 ,993.6 ~77 ,987.7 -55.0 , 985.7 -37.0 , 986.7
GR -30 ,987.7 -28 ,988.1 -21.0 , 987.7 -11.0 , 986.7
GR -9 ,984.6 0 ,982.8 16.0 , 982.8 26.0 , 983.9
GR 41 ,984.7 53 ,985.6 66.0 , 985.3 86.0 , 984.7
GR 98 ,985.7 104 ,987.7 112.0 , 989.8

Manning's n values based on
overbank: Left: Pasture/Trees
Right: Pasture/Trees
Channel: Type: Major stream; regular section
Bed Matl: Sand

(Maln Channel)

% o o oF % % % o XN % % F % 3k N ¥ % N N ¥ * ¥

Main Main
TOLB TORB
A -77 98
.06 .04 .06
Min Elev Max
Elev Inc. Elev
for for for
Comput. Comput. Computations
ELMIN YINC ELMAX FLOWS
HP 1 APPRO 989.3 * 989.3
*k% FINISH PROCESSING CROSS SECTION - "APPRO"
*#%% CROSS SECTION "APPRO"™ WRITTEN TO DISK, RECORD NO. = 6
—-~= DATA SUMMARY FOR SECID "“"APPRO" AT SRD = 1260. ERR-CODE = 0
SKEW IHFNO VSLOPE EK CK
.0 0. .0006 «50 .00
X-Y COORDINATE PAIRS (NGP = 19):
X Y : X Y X Y X Y
-99.0 993,60 -77.0 987.70 -55.0 985.70 -37.0 986.70
-30.0 987.70 -28.0 988.10 -21.0 987.70 -11.0 986.70
-9.0 984.60 .0 982.80 16.0 982.80 26.0 983.90
41.0 984.70 53.0 985.60 66.0 985.30 86.0 984.70
98.0 985.70 104.0 987.70 112.0 989.80
X-Y MAX-MIN POINTS:
XMIN Y X YMIN XMAX Y X YMAX
-99.0 993.60 .0 982.80 112.0 989.80 -99.0 993.60

SUBAREA BREAKPOINTS (NSA = 3):
-77. 98.
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ROUGHNESS COEFFICIENTS (NSA = 3):
.060 . 040 .060

BRIDGE PROJECTION DATA: XREFLT XREFRT FDSTLT FDSTRT
hkkhhkhk khkkhkhkkk kkhkkkkk hkkkkkk
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WSPRO FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY
P0o60188 MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS
Bridge No. 160133; S.R. 60 over Peace Creek Drainage Canal
Phase 2 Bridge Scour Hydraulic Evaluation Project #99901-1524
Prepared By: Kimley-Horn and Assoc., Inc. State Bridges
*%% RUN DATE & TIME: 6/27/96 13:31
CROSS-SECTION PROPERTIES: ISEQ = 6; SECID = APPRO; SRD = 1260.
WSEL SA# AREA K TOPW WETP ALPH LEW REW QCR
1 S. 100. 6. 6. 24.
2 - 693. 64168. 175. 177. 7818.
3 20. 702. 12. 13. 151.

989.30 718. 64969. 193. 195. 1.04 -83. 110. 7714.
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HP 1 APPRO 990.7 * 990.7
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WSPRO FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY
P060188 MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS
Bridge No. 160133; S.R. 60 over Peace Creek Drainage Canal _
Phase 2 Bridge Scour Hydraulic Evaluation Project #99901-1524
Prepared By: Kimley-Horn and Assoc., Inc. State Bridges
*%% RUN DATE & TIME: 6/27/96 13:31
CROSS-SECTION PROPERTIES: ISEQ = 6; SECID = APPRO; SRD = 1260.
WSEL SA# AREA K TOPW WETP ALPH LEW REW QCR
1 17. 534. 11. 12. 117.
2 938. 106306. . 175. 177. 12314.
] 40. 1838. 14. 15. 378.

990.70 994, 108678. 200. 204. 1.06 -88. 112. 12233.
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* Q100
HP 2 APPRO 989.3 * 989.3 1350
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WSPRO FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY
P060188 MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS
Bridge No. 160133; S.R. 60 over Peace Creek Drainage Canal
Phase 2 Bridge Scour Hydraulic Evaluation Project #99901-1524
Prepared By: Kimley-Horn and Assoc., Inc. State Bridges

*** RUN DATE & TIME: 6/27/96 13:31

VELOCITY DISTRIBUTION: ISEQ = 6; SECID = APPRO; SRD = 1260.
WSEL LEW REW AREA K Q VEL
989.30 -83.0 110.1 717.8 64969. 1350. l1.88
X STA. -83.0 -55.9 -43.4 -5.9 -1.1 2.9
A(I) 58.9 41.0 89.1 27.6 25.8
V(I) 1.15 1.64 .76 2.45 2.62
X STA. 2.9 7.0 11.0 15.1 19.3 23.8
A(I) 26.6 26.1 26.7 ’ 26.8 26.5
V(I) 2.54 2.59 2.53 2.51 2.55
X STA. 23.8 29.2 35.3 41.9 49.9 59.3
A(I) 29.0 30.9 31.5 33.6 35.7
V(I) 2.33 2.19 2.15 2.01 1.89
X STA. 59.3 68.1 76.1 83.5 90.9 110.1
A(I) 34.9 33.3 33.0 32.7 48.2

V(I) 1.94 2.03 2.05 2.07 1.40
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*

* Q500
HP 2 APPRO 990.7 * 990.7 2300
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WSPRO FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY
P060188 MODEL FOR WATER~SURFACE PROFILE COMPUTATIONS
Bridge No. 160133; S.R. 60 over Peace Creek Drainage Canal
Phase 2 Bridge Scour Hydraulic Evaluation Project #99901-1524
Prepared By: Kimley~-Horn and Assoc., Inc. State Bridges

*%% RUN DATE & TIME: 6/27/96 13:31

VELOCITY DISTRIBUTION: ISEQ = 6; SECID = APPRO; SRD = 1260.
WSEL LEW REW AREA K o VEL
990.70 -88.2 112.0 993.9 108678. 2300. 2.31
X STA. -88.2 -60.7 -49.7 -36.8 -8.6 -2.6
A(I) 77.9 52.6 55.9 96.4 41.2
V(I) 1.48 2.19 2.06 1.19 2.79
X STA. -2.6 2.4 7.2 12.0 16.8 21.9
A(I) 38.6 37.8 38.0 37.7 38.3
| V(I) 2.98 3.04 3.02 3.05 3.00
\
X STA. 21.9 27.7 34.4 41.4 49.7 59.0
A(I) 40.8 43.4 43.3 46.7 48.1
v(I) 2.82 2.65 2.66 2.46 2.39
X STA. 59.0 68.0 76.2 84.0 91.9 112.0
A(I) 48.1 46.2 45.2 46.1 71.5

V(I) 2.39 2.49 2.54 2.50 1.61
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* Notice:

* This file, together with the concepts and designs presented

* herein, as an instrument of service, is intended for the specific
* urpose and client for which it was prepared. Reuse of and

* improper reliance on this file without written authorization

* and adaptation by Kimley-Horn and Associates, Inc. shall be

* without liability to Kimley-Horn and Associates, Inc.

T e oo o o o o o o e i - TS - = T > > T T - S T - —— - - -
%*

* End of WSPRO Input File

* DDB

* Created 1/3/96

EX

+++ BEGINNING PROFILE CALCULATIONS -- 2
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WSPRO FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY
P060188 MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS
Bridge No. .160133; S.R. 60 over Peace Creek Drainage Canal
Phase 2 Bridge Scour Hydraulic Evaluation Project #99901-1524
Prepared By: Kimley-Horn and Assoc., Inc. State Bridges
**% RUN DATE & TIME: 6/27/96 13:31
XSID:CODE SRDL LEW AREA VHD HF EGL CRWS Q WSEL
SRD FLEN REW K ALPH HO ERR FR# VEL
1000D: XS khkkkk -84. 610. .08 *%kk* 988,42 985.76 1350, 988.34
0. *kkkkik 81. 55098. 1.02 *%kkkk hkkkkhkk .21 2.21
EXIT :XS 840. -84. 609. .08 «51 988.92 *kkkkkk 1350. 988.84
840. 840. 81. 55002. 1.02 .00 -.01 .21 2.22
FULLV:FV 160. -84, 610. .08 «10 989.02 *¥kkkkkik 1350. 988.94
1000. 160. 81. 55150. 1.02 .00 .01 .21 2.21
<<<<<THE ABOVE RESULTS REFLECT "NORMAL" (UNCONSTRICTED) FLOW>>>>>
APPRO:AS 260. -82. 680. .06 .14 989,17 *kkkkkk 1350. 989.11
1260. 260. 109. 59671. 1.03 .00 .01 .19 1.98
<<<<<THE ABOVE RESULTS REFLECT "NORMAL" (UNCONSTRICTED) FLOW>>>>>
<<<<<RESULTS REFLECTING THE CONSTRICTED FLOW FOLLOW>>>>>
XSID:CODE SRDL LEW AREA VHD HF EGL CRWS Q WSEL
SRD FLEN REW K ALPH HO ERR FR# VEL
BRDGE : BR 160. -64. 468. .17 .13 989.07 986.77 1350. 988.90
1000. 160. 68. 40586. 1.30 .02 .00 .31 2.88
TYPE PPCD FLOW C P/A LSEL BLEN XLAB XRAB
3. 1. 1. .875 «159 996,10 **kkkk kkkkkk hkkkkk
XSID:CODE SRD FLEN HF VHD EGL ERR Q WSEL
ROAD :RG ~ 1017. <<<<<EMBANKMENT IS NOT OVERTOPPED>>>>>
XSID:CODE SRDL LEW AREA VHD HF EGL CRWS Q WSEL
SRD FLEN REW K ALPH HO ERR FR# VEL
APPRO:AS le0. -83. 709. .06 .12 989.31 986.14 1350. '989.26
1260. 175. 110. 63744. 1.04 .12 .01 .18 1.90
M(G) M(K) KQ XLKQ XRKQ OTEL
.313 .159 53430. -41. 90. 989.18

<<<<<END OF BRIDGE COMPUTATIONS>>>>>
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WSPRO FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY
P060188 MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS
Bridge No. 160133; S.R. 60 over Peace Creek Drainage.Canal
Phase 2 Bridge Scour Hydraulic Evaluation Project #99901-1524
Prepared By: Kimley-Horn and Assoc., Inc. State Bridges

*%* RUN DATE & TIME: 6/27/96 13:31
FIRST USER DEFINED TABLE.

XSID:CODE SRD Q AREA LEW REW K VEL WSEL
1000D: XS 0. 1350. 610. -84. 8l. 55098. 2.21 988.34
EXIT :XS 840. 1350. 609. -84. 8l. 55002. 2.22 988.84
FULLV:FV 1000. 1350. 610. -84. 8l1. 55150. 2.21 988.94
BRDGE : BR 1000. 1350. 468. -64. 68. 40586. 2.88 988.90
ROAD :RG 1017. O hkkkdkhkhhkhkhhhhhkhhhhkhhhhkhkkkkkhdhkdhdkk 1.00%kkkkkkk

XSID:CODE VAVG
ROAD :RG *¥*&k&ik
ROAD :RG *%k&kkkk

XSID:CODE SRD Q AREA LEW REW K VEL WSEL
APPRO:AS 1260. 1350. 709. -83. 110. 63744. 1.90 989.26
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WSPRO FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY
P060188 MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS
Bridge No. 160133; S.R. 60 over Peace Creek Drainage Canal
Phase 2 Bridge Scour Hydraulic Evaluation Project #99901-1524
Prepared By: Kimley-Horn and Assoc., Inc. State Bridges
*%% RUN DATE & TIME: 6/27/96 13:31
XSID:CODE SRDL LEW AREA VHD HF EGL CRWS Q WSEL
SRD FLEN REW K ALPH HO ERR FR# VEL
1000D: XS *kkkkk -89. 856. .12 **k%%%* 089,90 986.34 2300. 989.78
0, *kkkkik 87. 93863. 1.04 **kkk kkkkkkk .22 2.69
EXIT :XS 840. -89. 855. .12 «B51l 990.40 *kkkkkk 2300. 990.28
840. 840. 87. 93743. 1.04 .00 .00 .22 2.69
FULLV:FV 160. -89. 856. .12 .10 990.50 **kkkkkk 2300. 990.38
1000. 160. 87. 93911. 1.04 .00 .01 .22 2.69
<<<<<THE ABOVE RESULTS REFLECT "NORMAL" (UNCONSTRICTED) FLOW>>>>>
===140 AT SECID "“APPRO": END OF CROSS SECTION EXTENDED VERTICALLY.
WSEL, YLT,YRT = 990,55 993.60 989.80
APPRO:AS 260. -88. 963. .09 .14 990.64 *kkkkkk 2300. 990.55
1260. 260. 112. 103451. 1.05 .00 .00 .20 2.39
<<<<<THE ABOVE RESULTS REFLECT "“"NORMAL" (UNCONSTRICTED) FLOW>>>>>

<<<<<RESULTS REFLECTING THE

CONSTRICTED FLOW FOLLOW>>>>>

XSID:CODE SRDL LEW AREA VHD HF EGL CRWS ) WSEL
SRD FLEN REW K ALPH HO ERR FR# VEL
BRDGE: BR 160. -67. 660. .22 .13 990.54 987.71 2300. 990.32
1000. 160. 70. 70888. 1.14 .02 .00 .30 3.49
TYPE PPCD FLOW c P/A ILSEL BLEN XIAB XRAB
3. 1. 1. .935 c131 996.10 *kkkkk kkkkkk kkkkkk
XSID:CODE SRD FLEN HF VHD EGL ERR Q WSEL
ROAD :RG 1017. <<<<<EMBANKMENT IS NOT OVERTOPPED>>>>>
===140 AT SECID "APPRO": END OF CROSS SECTION EXTENDED VERTICALLY.
WSEL, YLT,YRT = 990.69 993.6 989.8
XSID:CODE SRDL LEW AREA VHD HF EGL CRWS Q WSEL
SRD FLEN REW K ALPH HO ERR FR# VEL
APPRO:AS 160. -88. 991. .09 .12 990.77 986.88 2300. 990.69
1260. 172. 112. 108189. 1.06 .12 .01 .19 2.32
" M(G) M(K) KQ XLKQ XRKQ OTEL
.313 .173 89248. ~-46. 91. 990.61

<<<<<END OF BRIDGE COMPUTATIONS>>>>>
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WSPRO
P0o60188

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY

MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS
Bridge No. ,160133; S.R. 60 over Peace Creek Drainage Canal
Phase 2 Bridge Scour Hydraulic Evaluation Project #99901-1524
Prepared By: Kimley-Horn and Assoc., Inc. State Bridges

**% RUN DATE & TIME: 6/27/96 13:31

FIRST USER DEFINED TABLE.

XSID:CODE SRD Q AREA LEW REW K VEL WSEL
1000D:XS 0. 2300. 856. -89. 87. 93863. 2.69 989.78
EXIT :XS 840. 2300. 855. -89. 87. 93743. 2.69 990.28
FULLV:FV 1000. 2300. 856. -89. 87. 93911. 2.69 990.38
BRDGE: BR 1000. 2300. 660. -67. 70. 70888. 3.49 990.32
ROAD :RG 1017. OoFhkkhhhkhkhkhkhkhhkhhkhkhhkkhhkkkkkkkkkkk 1.00%%k%kkkkk%

XSID:CODE VAVG

ROAD :RG H&%kk%
ROAD :RG *¥&k¥¥

XSID:CODE SRD Q AREA LEW REW K VEL WSEL
APPRO:AS 1260. 2300. 991. -88. 112. 108189. 2.32 990.69

ER
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NORMAL END OF WSPROQZXECUTION.
Stop - Program terminated.
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ATTACHMENT C

Hydrology
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APPENDIX J

Correspondence



Brett French

From: Dawn Turner <Dawn.Turner@swfwmd.state.fl.us>
Sent: Tuesday, October 06, 2015 9:46 AM

To: Brett French

Subject: RE: Floodway analysis

Attachments: Guidance_lal SWFWMD_WMPG_Jan2011.pdf
Brett,

The District’s Guidelines and Specifications (attached) includes rainfall amounts and a distribution for the 5 day event.

The use of a multi-day event was evaluated by the watershed consultant and the peer review consultant, and found to
be reasonable based on the verification data we have for the Peace Creek watershed. This is described in more detail in
the report prepared by the peer review consultant.

| was not involved in the development of the effective 2012 FIS. However, | do know that the 2012 FIS is an older version
of the FIS that was updated for the east part of Polk County within the South Florida Water Management District’s
jurisdiction. Originally we were working with FEMA and the SFWMD to produce a county-wide product; but we were not
able to complete our portion of the County in time to be included in the 2012 update. The DFIRMs and revised FIS that
we are producing will update the area within our District. These products are going through the review and map
adoption process now.

We used the ICPR model to obtain the flows that were used in the HEC-RAS model. Of course, | believe our ICPR and
HEC-RAS models are the most up-to-date, and therefore most accurate/appropriate. But our maps and FIS are still
“Preliminary.” | don’t know if FEMA can accept them for your no-rise application. But, you will have to check with
them. The flows in the revised FIS have been updated to reflect the ICPR model results for the 1 percent annual chance
event; in this case, the 100 year-5 day event. We did not produce flow rates for the other storm events for the FIS.

Dawn

Dawn Turner, P.E.

Southwest Florida Water Management District

7601 Highway 301 North

Tampa, Florida 33637-6759

(813) 985-7481 or 1-800-836-0797 (Florida only), ext. 4199

From: Brett French [mailto:Brett.French@kisingercampo.com]
Sent: Tuesday, October 06, 2015 7:57 AM

To: Dawn Turner <Dawn.Turner@swfwmd.state.fl.us>
Subject: FW: Floodway analysis

Good morning Dawn,

J-1



| am touching base with you about the questions below. Some of them are long winded and are our responsibility to
determine the answers to but just wanted to bounce some things off of you to get a better idea of the PCDC model.
Please let me know if you have any time to discuss. Thank you.

Brett French, El

Email: Brett.French@kisingercampo.com

Work: 813.871.5331 ext 4196
KIS'“HEE CEMPG 201 N. Franklin St., Suite 400, Tampa, FL 33602

From: Brett French

Sent: Monday, October 05, 2015 1:32 PM

To: Dawn Turner <Dawn.Turner@swfwmd.state.fl.us>
Subject: RE: Floodway analysis

Dawn, Below are a few questions we had as it relates to the Peace Creek Watershed model and the Polk County FIS.
Thank you.

We have a version of the FEMA FIS for Polk County, FL dated September, 28™, 2012. At the SR 60 crossing (east
bridge), the peak discharge rates reported in the FIS are considerably higher than the flowrates taken from the
Watershed Model. For example, the 50 Year flowrate is 1,356 CFS in the FIS while the 50 Year — 1 Day flowrate
is 667 CFS for the corresponding link in the model. Alternatively, the flowrate from the 100 year event in the FIS
(1,591 CFS) corresponds reasonably well with the flowrate for the 100 year — 5 day event from the model (1,448
CFS).

0 Are you familiar with the methodology used in the FIS to develop these flowrates?

0 Inyour opinion, what would be the most accurate/appropriate flowrate used for the design storm

event (FIS vs. Watershed Model)?

Within the Justification Report, Section 4.1.3 — Use of a Multi-Day Storm, it is stated that multi-day storms are
more suitable for large watersheds where travel time to the outlet exceeds one day. Gage data for the Peace
Creek Canal support this statement because peak flows occur up to four day