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EXECUTIVE SUMMARY

The proposed project involves the widening of the existing bridge at Turkey Branch on SR 29,
Glades County, Florida (Bridge No. 050031). Turkey Branch is a Class III water body according
to the FLA.C,, Ch. 62-302. The Federal Emergency Management Agency has not classified this

stream as a Regulatory Floodway, therefore a “No-Rise” certification will not be necessary.

The existing bridge is a Category 1 structure. It is being widened to bring it up to current
roadway geometric standards. The proposed widening will provide two - 3.60 meter (11.81 feet)
travel lanes with a 3.00 meter (9.84 foot) shoulder for both directions of SR29 traffic. The
recommended structure will be a Category 1 structure.

Hydraulically, the existing structure is capable of conveying the design flood without
overtopping however, the 0.61 meters (2 feet) of vertical clearance is not provided. The
proposed widening has minimal effects on these hydraulic characteristics of the bridge. A design
variance has been applied for from District One to cover this deviation from FDOT hydraulic

design criteria (see Appendix G).

Any impacts to the wetlands and environment due to the replacement of this bridge will be
temporary. Maintenance of traffic will be handled by a shift and slight lane width reduction for
SR 29 traffic and will remain on the existing bridge structure. No temporary detour road or
bridge will be required for this bridge widening. Additional Right of Way will not be needed.

SR - 29 Turkey Branch
Bridge No. 050031
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INTRODUCTION

The Florida Department of Transportation proposes the widening and resurfacing of existing
bridge number 050031. This bridge is located in Glades County on State Road 29 between the
towns of LaBelle and Palmdale, 0.8 kilometers (0.5 miles) south of County Road 74. It crosses
Turkey Branch which is designated a Class III water body according to Chapter 62-302.600,

FAC.

SR 29 is being widened and resurfaced at this location due to a need for improved public safety

at the bridge site. There has been no record of hydraulic problems at this site.

PRELIMINARY INFORMATION

General Site Location

The proposed project includes the widening and resurfacing of bridge number 050031 on State
Road 29 in Glades County, Florida. The bridge crosses Turkey Branch and is located in Section
16, Township 41 South, Range 30 East. Figure 1 is a location map which shows the location of
the proposed project.

State Road 29 is a two-lane, two-way rural road. The posted speed limit at the project location is
55 miles/hour. SR 29 is classified as both an evacuation and emergency access route for Glades

County by the Glades County Emergency Management Agency.

Site Description and Drainage Basin Characteristics

Figure 2 is a copy of the Future Land Use Map provided by Glades County. It shows the

drainage area for bridge number 050031 is classified as agricultural/open space and wetlands.

SR - 29 Turkey Branch
Bridge No. 050031
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There two buildings belonging to Lykes Brothers Ranch located within the drainage basin,

southwest of the existing bridge.

Turkey Branch is not considered a navigable waterway. There is a large amount of wetland area
located within the drainage basin, however it is not in the form of well defined ponds or lakes.
The creek is located within the Fisheating Creek Wildlife Management Area and is not directly

being used as a source of domestic water supply.

Environmental constraints include the wetland areas delineated on both sides of the bridge. It is

necessary that the proposed construction is minimized in these wetland areas.

Turkey Branch is located within the upper northwest fringe of the Florida Everglades, 21
kilometers (13 miles) west of Lake Okeechobee. The topography of the area consist of wetlands
(swamp) and low lying undeveloped woodlands surrounded by relatively flat grasslands and
open range. The contributing drainage area to Bridge No. 050031 is about 906 hectares (3.50
square miles) and lies on the northwest side of SR 29 (See Figure 3). The drainage boundaries
were delineated using the United States Geological Survey (USGS) Quadrangle map for LaBelle,
Florida, FEMA Flood Insurance Rate Maps for Community #120095, Panel 200B (Figure 4),
aerial photographs of Sections 15-22 (Figure 5), and a visit to the site.

The slope of the terrain is mild and drains to the southeast. A review of the USGS Quadrangle
maps and survey data indicate a slope of about 0.0004 feet per foot (2.25 feet per mile). Figure 3
is a map of the area surrounding bridge number 050031 with the drainage basin for Turkey
Branch delineated. Figure 5 shows an aerial view of the bridge location and a portion of the

drainage basin. The drainage basin is bounded by SR29 on the east and CR74 on the north.

There is one main channel, Turkey Branch, which drains the basin into Bridge No. 050031. This
channel is well defined upstream of Bridge 050031. The runoff is conveyed under the bridge and
continues a southeasterly flow via Turkey Branch until it empties into Linden Pens Marsh

approximately 5 miles downstream.

SR - 29 Turkey Branch 4
Bridge No. 050031
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Channel Stability

A Level One Stream Stability Analysis (HEC-20) was performed for Turkey Branch. Aerial
maps, quad maps, Bridge Inspection Reports, and a visit to the site were all utilized for this
analysis. Documentation of the site visit and this analysis is provided in Appendix A along with
several photographs. It appears from the aerial view, the quadrangle map, and the site visit that

the channel has been excavated. However, documentation of this was not available.

Based on the qualitative assessments resulting from this analysis, it can be concluded that the
overall stability of Turkey Branch is moderate to high and is resistant to minor changes in the

channel and watershed. There is no need for a more detailed analysis.

Potential Water Stages

The existing bridge is located within Flood Zone A as shown on the Federal Emergency
Management Agency (FEMA) Flood Insurance Rate Map (FIRM) for Glades County. Flood
Zone A designates an area of maximum flooding with no given base flood elevations, see Flood
Map, Figure 4. According to the FIRM, Turkey Branch is not a Regulatory Floodway and a “no

rise” certification will not be necessary.

Potential water stages can be evaluated by studying historical water stages on Turkey Branch at
the SR 29 bridge location. There is no gaging station present at this site and limited historic

flood information is available for the area.

Bridge 050031 is maintained by the Florida Department of Transportation (FDOT) Maintenance
Office in LaBelle, Florida. They have no records of this bridge ever overtopping. FDOT
Maintenance has periodically tried to clean the vegetation out of the channels at the bridges
along SR 29 with little success. The Glades County Schools, Transportation Director was also
contacted to determine if SR 29 had ever been impassable for school buses, however, this has
never occurred. Glades County Emergency management concurred with these statements.

Documentation of conversations has been provided in Appendix G.

SR - 29 Turkey Branch 8
Bridge No. 050031



Historical flooding occurred this past summer and water levels appear to have been relatively
high at this bridge site. The survey crew recorded a water surface elevation at the downstream
side of the bridge of 11.547 meters (37.88 feet) on November 21, 1995. It is assumed that water
levels have come down to within normal limits in the creek and appear within limits of normal
flow conditions for this time of year. The water surface elevation during the site visit, February
28, 1996, was approximately at elevation 11.37 meters (37.31 feet) or about 0.90 meters (3.0

feet) below the low member. However, little flow was noted in the channel at the time of our site

visit. There was no measurable velocity.

Turkey Branch drains an area of wetland west of SR 29 and empties into a large marsh southeast
of SR 29. Since it does not have a direct confluence with a major stream or river, there is little, if

any, potential for backwater from other water bodies.

Existing Crossings

The existing 9.144 meter (30 foot) bridge was built in 1948. It consists of two, 4.6 meter (15
foot) cast in place reinforced concrete spans. The superstructure is supported by cast in place
concrete piers and founded on concrete pile end bents and one intermediate bent. The low
member elevation of the bridge is 12.271 meters (40.26 feet NGVD). There is no grade on the
bridge and scuppers exist to provide deck drainage. The deck width is 10.698 meters (35.1 feet)
out to out. The typical section, shown in Figure 6, consist of two - 3.69 meter (12 foot) travel
lanes and a 1.26 meter (4.15 foot) paved shoulder on each side. A metal guardrail is provided on
each side of the bridge. The average daily traffic (ADT) for this location is 1,806 according a
1991 traffic survey. The projected future ADT for 2018 is 2,933.

Historically, the existing structure appears to have been hydraulically adequate. There is no
record of the bridge deck or approach roadway overtopping. There is no evidence of debris at the

existing structure.

SR - 29 Turkey Branch 9
Bridge No. 050031
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FINAL DESIGN DATA

Design Flood

The design flood for this bridge was selected based upon the importance of this route to the
highway system. The 50 year storm has been selected as the design flood due to the use of SR
29 as an evacuation and emergency access route and the projected ADT of 2,933 (Florida
Department of Transportation Drainage Manual, Vol.1, Section 4.3.2). The existing bridge and
proposed improvements will be analyzed for this storm event to insure current FDOT hydraulic
criteria is being met. FDOT design criteria includes a stream velocity between 0.61 and 0.91
meters per second (2-3 feet per second), a 0.61 meter (2 foot) vertical clearance and less than

0.30 meters (1 foot) increase in water surface elevation at the approach to the bridge (backwater).

The structure will also be analyzed for the Base Flood (100 year frequency) and the 500 year
(greatest) flood event.

Hydrologic Analysis

The hydraulic analysis of the SR 29 bridge over Turkey Branch involves only freshwater flow
from the drainage basin located to the west of the bridge. The flow in the stream is perennial, but
flashy; flowing most of the year, but responding to precipitation by rapid changes in stage and

discharge.

There is very little flow in Turkey Branch and it has been noted by local residents that as the

stage of the creek rises, there is usually very little increase in flow.

The South Florida Water Management District (SFWMD) did not have any information on this
particular bridge crossing. However, they did have a rate of runoff for the entire Caloosahatchee
River basin. For a 25 year design event, the SFWMD has determined the discharge rate to be
30.1 CSM (cfs/miz). See documentation in Appendix B. Also, gage data for Fisheating Creek
indicate a flow rate of 45 CSM for a drainage basin just north of the basin for Bridge 050031.

SR - 29 Turkey Branch 11
Bridge No. 050031



Regional regression equations were developed by the USGS and FHWA for this particular region
of Florida. However, direct application of these equations yield extremely high flows for this
area. In comparison of other drainage basins in this region of south Florida, a flow rate between
30 and 45 cfsm (cfs per square mile) should be expected for the 25 year storm event. For this
reason, the standard error of the USGS equations were taken into account in order to replicate the

existing condition at Bridge 050031. Refer to Appendix B for documentation and analysis.

Storm (yr.) | Flow (m’/m) Flow (cfs) Flow (m*/m) Flow (cfs)
2 94 55 207 122
50 446 / 263 840 495
100 517 305 977 575
500 691 407 N/A N/A

Table 1. Peak Basin Discharge

The resistance to flow, Manning’s “n” coefficients, in the main channel and the flood plain have

been calculated using procedures and equations found in the Guide for Selecting Manning’s
i ains, FHWA-TS-84-204. Very high

amounts of vegetation and a negligible effect of obstructions in the main channel are factors
which effect the resistance to flow. A Manning’s Roughness Coefficient of 0.08 was used to

account for this resistance to flow in the main channel of Turkey Branch (calculations provided

in Appendix B).

The Manning’s Roughness Coefficients for the flood plain were computed without using the
vegetation-density method. Since the roughness is not uniformly distributed across the flood
plain it has been subdivided into two sections. These sections include an area of marsh and area

of pasture. The computed “n” value for the pasture section is 0.08 and 0.04 for the section with

SR - 29 Turkey Branch 12
Bridge No. 050031



trees (calculations and photographs provided in Appendix B). For WSPRO purposes, composite

n-values have been calculated for each cross section.

Hydraulic Analysis

FHWA'’s Bridge Waterways Analysis Model (WSPRO) was used to create a hydraulic model of
Turkey Branch at the crossing of SR 29.

Cross section data is required to describe the physical system of the stream. The location of the
cross sections used in the WSPRO analysis was determined from a review of the USGS

Quadrangle map, the FIRM, aerial photographs and a visit to the site. Refer to Figure 7.

The five cross sections used in the WSPRO analysis are as follows. Plots of these cross sections

are provided in Appendix D.

« SURVI1 - Section located approximately 30 meters (100 feet) downstream of the
existing bridge.

« SURV2 - Exit Section located one bridge length, 9.14 meters (30 feet), from the
downstream face of the bridge.

« SURV3 - Full Valley Section located at downstream face of bridge. This cross
section does not reflect the roadway embankment.

« BRDG - Section located at the downstream face of the bridge, including all
geometric information about the bridge.

« SURV4 - Approach Section located one bridge length, 9.14 meters (30 feet), from
the upstream face of the bridge.

+ SURYVS - Reference Section located approximately 30 meters (100 feet) upstream of
existing bridge. This section has been included for backwater comparisons.

SR - 29 Turkey Branch 13
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SURV?2 has been used as a template for the EXIT section located one bridge length downstream
from the bridge. SURV3 and SURV4 are representative of the Full Valley and Approach
sections, respectively. The actual location of the Approach varies from the existing bridge to the
widened bridge, therefore SURV4 has also been used as a template for the Approach cross
section. The exit and approach sections have been coded in one bridge length from the bridge as
required by WSPRO and the flow length (FL) option has been utilized to more accurately

describe the flow pattern in the channel between cross sections.

The WSPRO analysis was modeled using the élope-conveyance method. This method was used
instead of using a starting water surface elevation for several reasons. There is no gaging station
located on Turkey Branch and there is no definitive tailwater information available for this
location since the discharge area contains a vast flood plain. In order to converge the water
surface profiles at the EXIT section, a cross section must be known a distance of several miles
downstream. Since the slope on Turkey Branch is very small, it was assumed that this stream
flows at normal depth. Therefore, the slope-conveyance method (SK card) was used to determine
the initial water surface elevation and compute the water surface profiles. A slope of 0.04%
(2.25 feet per mile) representative of the channels and surrounding terrain was used in the

WSPRO model.

A flow of 46 cmm (27 cfs) was estimated at the time of the February 28, 1996 site visit. A
WSPRO analysis confirmed the measured water surface elevation, flow area, and a minimal
velocity. This flow is approximately half that produced during a 2 year storm event. The water
surface elevation on November 21, 1995 was surveyed to be 11.547 meters (37.88 feet). This
measurement followed a season of heavy rains and flooding. According to WSPRO, this water
surface elevation correlates to that produced by a 2 year storm, 11.531 meters (37.83 feet).
Based on these results, the historical data and the hydrologic information available for this area,
this water surface model is an accurate representation of the flows through Bridge 050031.

The following tables provide a summary of the results computed by WSPRO. Input and output
from the WSPRO runs are provided in Appendix D.

SR - 29 Turkey Branch 15
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No Bridge

0.16/0.52

11.91/39.06

Existing Bridge 0.52/1.71 11.90/359.04 11.95/39.22 0.03/0.09
Widened Bridge 0.52/1.71 11.90/39.04 11.96/39.24 0.03/0.11

Table 2. Design Storm: Comparison of Existing to Widened Bridge

11.95/39.22

0.15/0.49 11.93/39.14 0/0
Existing Bridge 0.59/1.95 11.93/39.13 12.00/39.36 0.04/0.14
Widened Bridge 0.59/1.95 11.93/39.13 12.00/39.38 0.05/0.16

Table 3. Base Flood Event: Comparison of Existing to Widened Bridge

No Bridge

0.14/0.46

11.98/39.30 12.01/39.39
Existing Bridge 0.77/2.53 11.98/39.29 12.08/39.63 0.07/0.24
Widened Bridge 0.77/2.53 11.98/39.29 12.09/39.66 0.08/0.27

Table 4. Greatest Flood Event: Comparison of Existing to Widened Bridge

The WSPRO analysis indicates that the existing and widened bridge both meet the requirements

established by the FDOT, with one exception. The low member of the existing and widened

bridge is at elevation 12.271 meters (40.26 feet). The water surface elevation at the existing and

SR - 29 Turkey Branch
Bridge No. 05003 1



widened bridge during the 50 year design flood reaches 11.899 meters (39.04 feet). This allows
only 0.372 meters (1.22 feet) of free board during the design storm. The FDOT criteria requires
0.61 meters (2 feet) of vertical clearance during the design storm (FDOT Drainage Manual,
Vol.1, Ch.4.6.1). However, a variance for this requirement has been applied for from the
District, see documentation in Appendix G. The velocity and backwater requirements have also
been met at both bridges. Since these hydraulic criteria have been satisfied by the widened
bridge and the existing structure has a sufficiency rating of 85.3, it appears to be more
economical to widen the bridge rather than replace the existing structure. A final
recommendation for either widening or replacement of this existing bridge will be based on a
structural inspection of the actual physical condition of Bridge 050031, specifically the
substructure units built in 1948. Existing structure documentation is provided in Appendix C.

Recommended Structure

The hydraulic analysis of the widened widening of Bridge Number 050031 confirms that the
structure will be hydraulically capable of conveying the 50 year design storm in Turkey Branch.
There is no need for channel modifications or water training devices at this site with the widened
bridge design. The widened structure does not provide the required 0.61 meters (2 feet) of free
board as recommended by the FDOT, however there is a vertical clearance of 0.372 meters (1.22
feet) provided during the 50 year design storm. There does not appear to be a problem with
debris at this bridge location and the provided clearance appears to be adequate for this structure.

Proposed improvements will include the widening of the existing bridge structure 1.741 meters
(5.71 feet) on each side providing the standard 3.0 meter (10 foot) paved shoulder with New
Jersey barrier bridge railing, see Figure 8. The substructure units will be extended to support the
widening of the superstructure. The 45° wingwalls will be replaced at their proper locations.
Replacement alternatives were not analyzed since this is a widening project and the existing
superstructure will be matched in the widened bridge section. A variance for the freeboard

requirement has been applied for from the District Design Engineer (see Appendix G).

SR - 29 Turkey Branch 17
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Scour Analysis

The Bridge Inspection Reports indicate that the substructure and piles are in very good condition
with no problems noted. The waterway measurements taken in May of 1994 show less than 0.76
meters (2.5 feet) of bed elevation change at the abutments and intermediate bents over the past 2
years. Based on this and historical bed elevation records, long term aggradation or degradation is

not anticipated. The above mentioned reports have been provided in Appendix C.

The underwater investigation indicates that the material at the bottom of the channel is mud. The
Glades County Soil survey reports the soil type at the bridge to be Okeelanta Muck. It is
classified as nearly level and very poorly drained. The median diameter of the soil was
determined to be 0.13 mm and has been used to evaluate potential scour at the existing and

proposed structures. This information is provided in Appendix B.

Scour calculations for the existing and proposed bridges are provided in Appendix E. The results
can be seen in the following table. Long term degradation, contraction, pier and abutment scour
have all been estimated using the techniques found in FHWA’s Evaluating Scour at Bridges,
HEC-18.

There have not been any scour problems observed at this bridge site, as stated in the inspection
reports and observed in the most recent field investigation and survey used in this analysis.
However, contraction scour estimates, based on HEC-18 equations, disagree with these
observations. The hydraulic variables used in the scour equations are based on output from the
WSPRO model of Turkey Branch, which is less than ideal for this hydraulic situation. The
values calculated for contraction scour are considered to be excessive. Minimal contraction

scour is anticipated.

Due to large amounts of vegetation in the stream, it appears that a clear-water scour condition is
present at this bridge. The critical velocity was checked to confirm that this is true and the
corresponding contraction scour equations were used. There are not specific equations for local
clear-water scour, therefore pier scour depths were increased 10 percent since maximum local
clear-water scour is about 10 percent greater than the equilibrium local live-bed pier scour (HEC-

18, page 16).
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| Existing Bridge

10.12/33.2 1.45/4.75 0.73/2.39 7.94/26.06
z Widened Bridge ,

10.12/33.2 1.44/4.73 0.73/2.39 7.95/26.08

Existing Bridge
10.12/33.2 2.12/6.94 0.80/2.64 7.20/23.62

Widened Bridge
10.12/33.2 2.11/6.92 0.82/2.69 7.19/23.59

Table 5. 100 Year & 500 Year Scour Predictions

Widening the bridge does not significantly change the scour values. Since there are no existing
scour problems at this site and the estimated values appear to be minimal, no countermeasures
are being recommended for the widened bridge. The channel bed appears to be moderately to
highly stable. Excavation of the channel bottom would be necessary in order to place riprap

protection at the piles and abutments, thereby removing the stabilized bed.

Economic Analysis

The estimated cost of the proposed widening to existing bridge number 050031 is $38,850, as
shown in Appendix F. The bridge will be increased to the new standard width of 14.140 meters
(46 feet 4" inch) from the existing width of 10.668 meters (35 feet), an increase in bridge area of
31.75 square meters (342 square feet). Based on the above cost, the proposed improvements to

the bridge structure would cost approximately $114.00 per square foot.

Since the existing bridge is considered hydraulically adequate, with the exception of the 0.61

meter (2 feet) freeboard, there is no need for comparison with other hydraulic alternatives, i.e.

SR - 29 Turkey Branch 20
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complete bridge replacement. This would not be an economically feasible option from a

hydraulic point of view.

The estimated unit cost for this bridge widening is based on the sum of costs for driven piles,
reinforced concrete substructure and reinforced concrete flat slab superstructure to match the

existing. A more detailed explanation of the economic analysis can be found in Appendix F.

Deck Drainage

The bridge deck will have a slope of 0.03 %. Recent FDOT studies by the various District
Drainage Departments concluded that scuppers will no longer be allowed on bridges less than
121.92 meters (400 feet) in length. Bridge stormwater drainage will sheet flow off the bridge
into existing roadside drainage ditches. Calculations for deck drainage are located in Appendix

H.

Permits
The permits required for this project have not been applied for yet. Biological Research

Associates will be delineating the wetland area in the spring of 1996 when the flood waters
recede. At that time, they will be responsible for applying to the required agencies in order to

receive the necessary permits for this bridge widening project.

Maintenance of Traffic

Maintenance of traffic will be handled by shifting traffic to one side of the existing bridge and
widening to one side of the existing structure at a time. A temporary construction barrier wall
will be placed at the curb line and the existing traffic railing removed. The bridge will be

widened behind the temporary construction barrier. When one side of the bridge has been

SR -29 Turkey Branch 21
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widened, traffic will be shifted to the newly constructed section and the procedure repeated at the
other side of the bridge. Very little impact will be placed on the approach roadway, wetlands

and/or right-of-way via this maintenance of traffic scenario.
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Appendix A

Site Reconnaissance
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SR - 29 Turkey Branch
Bridge No. 050031

Figure A-4: Turkey Branch, View Upstream of SR 29 Bridge
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2/28/96
SITEVST.DOC

Bridge Number: 050031
SR29 over Turkey Branch

Evidence of scour at struc

1) Abutment Tilting/Moving in ()Yes (V¥)No
2) Slopes Washing in/Sloughing ()Yes (V)No
3) Scour Holes Near Abutments/Bents (V)Yes ( )No See Comment 8.
4) Bed Deposits Downstream ( ) Yes (V) No
5) Bridge Railing Sagging () Yes (V) No
6) Debris ()Yes (V)No

7) High-Water Mark

()Yes (V)No () from top of low member

8) Other There appears to be min. Scour around wingwalls due to runoff from roadway.

Feasibility of Adding Riprap or Other Scour Countermeasures: ( ) Yes (¥) No

ABUTMENTS

a. Type:

(V) Bridge

( ) Bridge Culvert

( ) Spill-Through

(Y) Vertical Wall

(V) Wing Walls

( ) Sheet Piles

b. Foundation Dimensions Embedment Current Scour
(L,W,D) (ft) (ft) Exposure (ft)
( ) Spread Footing
( ) Pile Cap
(V) Piles None
( ) Drilled Shafts
Source of Data: (V) Field Review ( ) Design Plans
(\) As-built Plans ( ) Pile Driving Records
(V) Inspection Reports () Other
c. Location from Bank Left (ft) Right (ft)
(Looking Downstream)
( ) Set Back
( ) AtBank
() In Channel ]

d. Protection:

1) Countermeasures ( ) Sand-Cement ( ) Rubble ( ) Commercial Block
() None ( ) Grouted ( ) SheetPiles ( ) Other

2) Condition Good Fair Poor
Left () () ()
Right () ) ()

e. Other:

Reviewers: Paula Coulliette
Jerry Washington
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2/28/96 Bridge Number: 050031
SITEVST.DOC SR29 over Turkey Branch

PIER

a. Type ( Typical or Worst Pier):
( ) Concrete Wall (V) Pile Bent ( ) Column

b. Shape: () Square ( ) Rounded ( ) Sharp Nose
c. Width: (1) feet Length: ( ) feet Diameter: ( ) feet
d. Foundation (Worst Pier) Dimensions | Embedment Scour Exposure (ft)
(L,W.,D) (ft) (ft
( ) Spread Footing
( ) Pile Cap
(Y) Piles None
( ) Drilled Shafts
Source of Data: (V) Field Review ( ) Design Plans
() As-built Plans () Pile Driving Records
%) Inspection Reports ( ) Other

e. Protection:

1) Countermeasures ( ) Sand-Cement ( ) Rubble ( ) Commercial Block
() None ( ) Grouted ( ) Sheet Piles ( ) Other
2) Condition ( ) Good ( ) Fair ( ) Poor
CHANNEL LATERAL STABILITY
a. Bends: ( ) None
1) Bridge Location (V) Upstream of Bend (V) Downstream of ()In
Bend Bend
2) Channel Migration () Yes (¥) No
3) Countermeasures () Yes () No Type:  Unknown
b. Bank Condition: Upstream Downstream
1) Eroding () ()
2) Stable ) o)
3) Vegetated ) )
4) Sheet Piles () ()
5) Countermeasures () Yes (V) No
c. Angle of Attack Flood Flow (0) Normal Flow ( 0)
d. Point Bar Under Bridge () Yes (V) No
e. Islands or Bars:
1) Upstream () Yes (V) No
2) Downstream () Yes (V) No
f. Other:
Reviewers: Paula Coulliette A4

Jerry Washington



2/28/96 Bridge Number: 050031

SITEVST.DOC SR29 over Turkey Branch
CHANNEL VERTICAL STABILITY
a. Exposed Footing: ()Yes (V)No () Unknown
b. Exposed Piles ()Yes (¥)No () Unknown
¢. Contraction Scour (Encroachment)
1) Overbank Flow: Left (V) Yes ( ) No () feet
(Looking Downstream)  Right (V) Yes ( ) No () feet
2) Relief Bridge: () Yes (V) No
3) Roadway Overtopping () Yes (V) No
(At Structure) ( ) Unknown ( ) Possible ( ) Partial
4) Bridge Overtopping () Yes ( ) No
(Low Member) ( ) Unknown (V) Possible () Partial
d. Long Term:
1) Aggradation () Yes (¥) No ( )Unknown
2) Degradation () Yes (V) No ( )Unknown
e. Bed Material:
(V) Sand ( ) Sandy Loam
( ) Clay ( ) Sandy Clay Loam
( ) Muck ( ) Clayey Fine Sand
( ) Shell ( ) Marl
( ) Coated with Organic Matter ( ) Limestone
() Other
GEOMORPHOLOGY
a. Alluvial Fan () Yes () No
b. Dam or Reservoir () Yes (V) No
c. River Form (V) Straight ( ) Meandering
( ) Braided ( ) Manmade
d. Instream Mining/Dredging ( ) Yes (V) No
e. Headcuts or Nickpoints () Yes (V) No
f. Diversions () Yes (V) No
g. Channel Straightening () Yes ( ) No Possible
h. Stream Size: (V) Small (< 100 feet) ( ) Medium (100-500 feet) ( ) Large (> 500)
i. Flow Characteristics: ( ) Intermittent (V) Perennial ( ) Tidal
j. Other:
Reviewers: Paula Coulliette A-5

Jerry Washington



2/28/96 Bridge Number: 050031
SITEVST.DOC SR29 over Turkey Branch

OTHER CONSIDERATIONS
a. Sediment Transport (During High Flow):
1) ( ) Live Bed Condition (V) Clear Water Condition ( ) Unknown

2) Armored Bed () Yes (V) No ( ) Partial
b. Watershed (V) Agricultural ( ) Forested () Swamp ( ) Urban
c. Tidal Influence ( ) Yes (V) No ( ) Unknown ( ) Possible
d. Tidal Features ( ) Bay ( ) Estuary ( ) Inlet ( ) Barrier Island
1) Normal Range ( ) feet ( ) Tidal Gage ( ) Tide Table ( ) Field
Observation
2) Observed Surface Velocity (0) ft/sec
3) Seiching (wind set up) () Yes (V) No ( ) Possible
4) Distance to coast ( ) miles-shortest distance ( ) miles along thalweg
5) Traffic: ( ) Ship ( ) Recreation ( ) Commercial
( ) Barge (V) Snakes & Alligators ( ) None

e. Tributaries:
( ) Upstream ( ) Downstream (¥ ) No Factor
Distance to confluence of next stream or water body: ( ) upstream
( ) feet downstream

f. Observed Stream Velocity ( 0) ft/sec

g. Estimated Manning’s n: Channel (0.10) Overbank (0.11)
ADDITIONAL COMMENTS
a. Photographs: (V) Upstream Face (V) Upstream Channel
(V) Downstream Face (V) Downstream Channel
( ) East Abutment ( ) West Abutment
b. Remarks:
Reviewers: Paula Coulliette A-6

Jerry Washington
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SR - 29 Turkey Branch
Bridge No. 050031

Appendix B
Hydrology



Discharge Calculations

The FDOT Drainage Manual, Vol.1, Ch.4.7.1 states that a frequency analysis of observed
(gage) data shall be used when available. If this information is unavailable, regional or local
regression equations, the rational equation or Talbot’s Equation is to be used to determine the

freshwater flow conditions.

The USGS and FHWA have developed regional regression equations for the area of Bridge
No. 050031. These equations are found in Vol. 2, Chapter 5 of the Drainage Manual. Both

equations were used and the results were compared. The USGS equations are preferred

because they are based on more specific data.

USGS Regression Equations for Region A were used for this analysis of Turkey Branch.

These equations provide conservative, yet comparable discharge rates.
The FHWA equations are shown for comparison purposes only.

The following assumptions were made to evaluate the variables required by the regression

equations:
1. The drainage area is 2,240 acres or 3.50 square miles.

2. The slope of the main channel is 0.0004 feet per foot (2.25 feet per mile) and was
determined from the USGS Quadrangle Map.

3. The percentage of lake or storage area in the basin has been estimated at 24.9 acres or
1.11 % of the total drainage area. This is based on the enclosed depressional areas on
the USGS Quadrangle Map. It was assumed that during a flood event, these areas
plus 10% will act as lake areas. (See Memorandum of Meeting, February 29, 1996,

Appendix G).
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RegionA

Adjuste

Peak Runoff Equation CEFS |% error] d CMM | CFSM
Q; = 93.4*%(DA)"0.756*(SL)"0.268*(LK+3)"-0.803 = 96|/ 42.6 55 94 6.8
Qo = 274%(DA)"0.708*(SL)*0.248*(LK +3)*-0.738 = 287 44.2 160 272 19.8
Qs = 395*%(DA)"0.696*(SL)"0.240*(LK +3)*-0.717 = 417| 47.3 2200 373] 27.2
Qso = 496*(DA)"0.69*(SL)*0.234*(LK +3)"-0.705 = 525, 50.0 263| 446 32.5
Qi = 609*(DA)*0.685*%(SL)*0.227*(LK +3)"-0.695 = 647 52.9 305 517) 37.7
Qsp0 = 985*(DA)"*0.668*(SL)*0.196*(LK +3)*-0.687 = 1010| 59.7 407| 691 50.4

Q; = Peak runoff rate for return period of t-years, in cfs.
DA = Drainage area, in sq. mi. 3.50
SL = Channel slope, in ft/mile 2.25
LK = Lake area, in percent of total 1.11
Basin Cl . R f Apolicabili
Drainage Area 1,170 acres to 3,066 miles
Slope 0.15 to 0.24 ft/miles
Lake Area 0t028.16%

Reference: FDOT Drainage Manual, Table 5-12

Note: Wetland storage area, 529 acres, has been subtracted from the total drainage area.

Drainage manual, 5.8.2.

SR 29- Lone Pine Creek
Bridge No. 050035



Zone 1

FHWA R ion Equati

Peak Runoff Equations CES CMM CFSM

Qo = 0.0214*%(A"0.44)*(R™1.164)*(DH"*0.785) 297 505 36.8
Q; = 0.41*Q= 122 207 15.1
Qs = 1.46%(Q,y"1.023)= 495 840 61.2
Qmo = 1.64*(Q10A1.029)= 575 977 71.2
Q; = Peak runoff rate for t-year flood, in cfs

A = Drainage Area, in miles’ 3.5

R = Iso-erodent factor, from Figure 17-1 400

DH = Difference in elevation from the most 13

distance point in the watershed to the
design point, in ft.

Limitation: Drainage Area should be less than 50 square miles.

_ Reference: FDOT Drainage Manual, Table 5-15

SR 29 - Lone Pine Creek

Bridge No. 050035
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625-040-205-a
Page 57 of 98

Table 5-12
USGS REGRESSION EQUATIONS FOR
NATURAL FLOW CONDITIONS IN FLORIDA:

REGION A
Standard
2 E.:rror

Peak Runoff Equation R in %
0, = 93.4 pa%-7°¢ g10-268 (1 3)"0'8°f-' 0.868 42.6
Qs = 192 pal: 722 g10-255 1y 3)7%-7%% " o.gs58 42.4
0y, = 274 pa0+708 10248 (. 5)=0.738 i o o, 442
0,5 = 395 pal- 098 51,0240 (1, 5)-0.717 0.821 47.3
Q5, = 496 DA® 90 g10-234 (x4 5,=0.705 0.803 50.0
Q140 = 609 DA®-083 10-227 (1x 4 3)70.695 0.784 52.9
Qypp = 779 Dal-874 510-205 1y, 5)-0.694 0.763 55.8
Qo = 985 DAl 008 5 0-196 (1, 3)-0.687 0.738 59.7

QT = Peak runoff rate for return period of T-years, in cfs

DA = Drainage area, in miles?

SL = Channel slope between points at 10 and 85 percent
of total channel length, in ft/mile (minimum =
0.9)

LK = Lake area, in percent of total

Basin Characteristic Range of Applicability
Drainage area 1,170 acres to 3,066 miles?
Slope 0.15 to 24.2 ft/miles
Lake area 0 to 28.16 %

Reference: Bridges (1982).

REGION A:
See Figure 5-23 for
Detailed Delineation

gnR299b/06h
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625-040-205-a
Page 60 of 98

Table 5-15
FHWA REGRESSION EQUATIONS FOR
NATURAL FLOW CONDITIONS IN FLORIDA

Zone Equation
1 Qyq = 0.0214 20-440 164 pul- 785
2 = 11.890 A0.573 R0.443 DH0.295

Q100

Limitation:

Reference:

gnR299b/06k

= Peak runoff rate for 1l0-year flood, in cfs

Drainage area, in miles?
Iso-erodent factor, from Figure 17-1
Difference in elevation from the most distant

point in the watershed to the design point, in
ft

= 0.41 Q10 = 2-year peak runoff rate, in cfs

1.023

1.46 QlO = 50~year peak runoff rate, in cfs
= 1.64 0%6029 = 100-year peak runoff rate, in

cfs

Drainage area (A) should be less than 50 square
miles.

USDOT, FHWA, FHWA-RD-77-158,159 (1977).

ZONES 18 2:
See Figure 5-24 for
Detailed Delineation
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SFWNAD, otk Appld catton Mhamuad, Vel 1V
Appevolin 2z
Appendix 2 have received this treatment since publication of earlier versions of Appendix 2.

The new values in Appendix 2 come from many sources, some as described above, a few from
basin studies, and others from estimates by the District, local governments, permit applicants,
etc. The best available sources were used, but new studies were not conducted.

The end result of the above is a series of values which generally ignore basin size. They range
from less than one half inch per day to as much as 12 inches per day. These of course range
from a large flat basin to a steeper basin. " It is unlikely that there is really that much disparity
in south Florida waterways or the discharges to them, It is also likely that the smaller basins
should have higher unit area discharges. Therefore, Appendix 2 should be used as follows:

Case 1: If the immediate receiving water is a natural stream, overland sheetflow area,
secondary or tertiary man made ditch, swale or other conveyance with undefined capacity; then
the post-development instantaneous peak discharge rate should equal the pre-development rate
for the approprate design storm event such that new adverse water quantity impacts are not

created.

Case 2: If the immediate recelving water is a primary waterway with allowable discharge
capacity listed in Appendix 2, then the allowable instantaneous peak discharge rate is the lesser
of either the listed value or the value calculated by using the appropriate formula below:

For a 25 year/3 day design storm: Q = 53A 0%
For a 25 year/1 day design storm: Q = 46A%%
For a 10 year/3 day design storm: Q = 30A%
where: Q = allowable discharge (cubic feet/second)

A = contributing area (square miles)

Note: These two cases do not apply to the C-51 Basin. Use the subbasin discharge coefficients
for that basin.

The above formulas were derived from the experience gained in many years of issuing permits
and reviewing applicants submissions. They generally fit an average basin with an SCS curve
number of 65. If an applicant believes either the formula or the listed value are inappropriate,
the District will consider other submitted information. It is acknowledged that such conditions
as; downstream flow attenuation areas, steep slopes, reduced soil storage and other such factors
may make pre-development/post-development values more appropriate. The important factors
are:

1) That waterway capacity not be unused,

2) That new adverse impacts are not created,

3) That historic drainage rights are preserved and,

4) Recognition is given to contributing drainage area size when possible.

10




ORANGE RIVER (Lee County)
The allowable discharge rate is 55 CSM. This value is from the Lee County Surface Water
Management Plan (December 1992). The design storm is a 25 year event. See Figure 105.

MULLOCK CREEK (Lee County)
The allowable discharge rate is 69 CSM. This value is from the Lee County Surface Water

Management Plan (December 1992). The design storm is a 25 year event. See Figure 105.

ESTERO RIVER (Lee County)
The allowable discharge rate is 42 CSM. This value is from the Lee County Surface Water
Management Plan (December 1992). The design storm is a 25 year event. See Figure 105.

HALFWAY CREEK Coun
The allowable discharge rate is 60 CSM. This value is from the Lee County Surface Water
Management Plan (December 1992). The design storm is a 25 year event. See Figure 105.

SPRING CREEK Count

The allowable discharge rate is 81 CSM. This value is from the Lee County Surface Water
Management Plan (December 1992). The design storm is a 25 year event. See Figure 105.

C-19 BASIN (Glades County)
The allowable discharge for this conveyance is 57.8 CSM. The design storm is a 25 year event.

See Figure 106. ‘

CALOOSAHATCHEE RIVER (Glades, Hendry and Lee Counties
The allowable discharge rate is 30.1 CSM for areas within this basin that are not discussed

someplace else within this appendix. This rate is based upon Corps of Engineers design criteria.
The design storm is a 25 year event. See Figure 124.

IMPERIAL RIVER (Lee County)
The allowable discharge rate is 59 CSM for areas west of Bonita Grande Drive. Areas east of
Bonita Grande Drive are allowed 25 CSM. These values are from the Lee County Surface
Water Management Plan (June 1991). The design storm is a 25 year event. See Figures 105

and 108.

TEN MILE CANAL (Lee County)
The allowable discharge rate for the majority of the basin is 64 CSM. This rate is based on the
Needles report. Approximately 2,033 acres of this basin' drains through the Harper Bothers
Farm (SWM Permit #36-00736-S). The allowable discharge, for this'area, has been determined,
by previous permit action, to be 43 CSM. The design storm is a 25 year event. See Figures
105, 107 and 109. )

HENDRY CREEK e Count
The allowable discharge rate is 102 CSM upstream of the Lakes Park weir. Other areas within
the basin should be allowed 131 CSM. These values are from the Lee County SurfaceWater
Management Plan (June 1991). The design storm is a 25 year event. See Figures 105 and 110.
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UNITED STATES DEPARTMENT OF THE INTERIOR - GEOLOGICAL SURVEY - ORLANDO 02/22/96

LATITUDE 263536 LONGITUDE 0811854 DRAINAGE AREA DATUM 27.19 STATE 12 COUNTY 043
VISIONAL DATA = ; J\UEJECT T0 REVISIQN
DISCHARGE, CUBIC FEET PER SECOND, HAYER YEAR OCTOBER 1994 TO SEPTEMBER 1995 |

STATION NUMBER 02256500  FISHEATING CREEK AT PAFLA. STREAM SOURCE AGENCY USGS

DAILY MEAN VALUES

DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
| 1 30 18 39 956 312 g9 s 5.2 .
2 1760 132 103 337 143 264 177 23 5.2 nan we- ‘e
3 1590 137 99 298 130 223 152 21 6.2 .- .- ren
4 1430 140 91 264 124 188 132 20 6.6 eu .en S
5 1290 143 89 237 120 159 115 25 11 .- e ---
& 1170 143 93 208 113 137 135 36 2 e- eus “e.
7 1060 137 08 196 104 118 194 37 33 .- --- -
8 966 124 104 207 7 116 244 32 31 --- --- ---
? 877 109 108 194 89 147 268 2% 27 . .- vas o
0 76 05 108 181 81 148 275 3 23 “-- e —en
1" 728 86 110 168 75 143 318 33 20 --- --- .-
4 718 76 124 156 71 133 348 32 17 --- - -
g 844 69 128 152 70 123 339 28 23 .. - -
i 900 65 129 202 86 121 292 24 T .- - _
15 840 74 123 297 106 120 246 20 --- .- .- .
E 716 152 115 310 118 116 205 18 “-- --- .-- ---
1 588 170 108 308 120 119 166 16 --- .- .n- .-
18 495 173 101 298 122 176 134 1% .- cen - .-
431 187 94 332 146 391 105 12 - --- .- .--
381 255 86 397 225 556 84 7 --- .- - .ee
21 340 380 164 405 320 797 70 11 .. --- - .
300 410 285 380 325 970 40 9.8 S —-- i - .--
262 379 357 349 301 201 51 9.9 .- -e- .- nee
24 229 335 419 315 279 755 42 10 - .- aen aue
= 199 290 549 281 317 625 36 9.7 e cen - ---
s 172 250 655 251 378 522 33 9.1 --- --- .. .-
27 155 215 644 222 375 439 30 8.4 .- - .. ---
] 145 188 595 195 343 372 29 7.5 .- es - ..
‘ 131 161 537 174 --- 315 30 6.7 .. —-- - .
30 124 138 479 171 - 262 28 6.0 - .-- .- .-
31 135 .- 428 166 . 216 .- 5.6 --- .- . .
TCORL 21734 5341 7237 8030 4932 9984 4519  580.7 —.- 2 - .-
SEAN 701 178 233 259 176 322 151 18.7 .. .- --- ---
U 1960 410 655 405 378 970 348 37 .- - .- —-
1 65 86 152 70 116 28 5.8 --- .an .. .-
“Fe. (éi;?:) .57 75 .83 57 1.04 48 .06 .. --- .- .-
‘M. 2.60 .64 .87 .96 .59 1.19 .54 .07 .- - .- ---

A JRT9% TOTAL 114558.4 MEAN 314 MAX 2650 MIN 2.7 crs 101w, 13,70

od oy Qoted
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l STATION 02256500 FISHEATING CREEK AT PALMDALE, FLA,
AGENCY: USGS STATION LOCATOR DRAINAGE AREA; 311.00 sq MI
STATE: 12 LAT.  LONG. CONTRIBUTING -
7 Q&Q’w/ COUNTY: 043 DRATWAGE AREA: sQ MI

(fl,,,,,f” DISTRICT: 12 265556 0811854 GAGE DATUM: 27.19  (NGVD)

l ! BASE DISCHARGE:  1500,00 CFS

WATER PEAK UISCHARGE GAGE  GAGE HT HIGHEST MAX GAGE GAGE HT  NUMBER oF
YEAR DATE DISCHARGE CODES HEIGHT  CODES  SINCE HEIGHT DATE CODES PARTIAL PEAKS
(cFs) (F1) (FT)
1932 09/13/32  5570.00~ 5 8.26 0
1933 09/06/33  6460.00 8.60 0
I 193¢ 08/09/3¢ 92000 6.30  05/22/34 ( 32,4 q) 0
1935  03/07/35  1480.00 6.42 0
1836 06/16/36 - 5800.00 -5 8.10 0
1937 07/01/37  3010.00 6.98 0
1938  08/01/38  1730,00 6.30 0
1939 10/17/38  3230.00 7.14 0
1940 09/12/40  3090,00 6.92 0
1941 04/10/41  2790.00 6.85  07/15/a) ('5 q .O“«) 0
1942 02/265/42  3260.00 7.04 o
1943 09/15/43  2240.00 6.74 0
1944 10/05/43  3620.00 7.30 0
1845 09/17/45  8980.00 ~ 2O 9.18 0
193  10/13/45  2500.00 | . - 6.62 0
1947 09/19/47  16400.00 - {00 -7 DO 11.06 0
1948 09/24/48  14500.00 =] D0 10.52 . 0
1949 08/29/49  5300.00 7.86 0
1950 10/01/49 4500.00 7.60 0
1951 09/05/51  1430.00 6.42 0
@52 10/03/51  31400.00 — 500 + 12.44 0
1953 08/30/53  6200.00 . 777 w252 (3496) o
1954 10/10/53  7520.00 —\ D 8.53 0
1955  08/01/58 644.00 6.07 )
1956  09/09/56 258.00 5.11 0
1957 08/25/57 3800.00 — T+ 6.70 0 '
1958 - 0B/13/68  3230.00 — L * 6.48 ' 0
1959  06/20/59  6220.00 7.18 0
1960 05/13/60  7250.00 — | O 8.19 0
1961 10/11/60  2350.00 6.70 0
1962 08/23/82 6420.00. 7.39 Y
1963  09/24/63  1880.00 : 5.87 0
1964 05/15/64 3870.00 - 7+ 6.76 0
1965 09/02/64 1600.00 5.84 0
1968 10/03/65 3470.00 6.66 0
1967  10/04/66  1520.00 5,76 0
1968  08/11/68  3650.00 6.76 0
1969 06/22/69 2100.00 6.05 0
1970 03/27/70  7460.00 ~\ O 7.79 0
1971 09/17/71 2440.00 6.20 0
172 06/22/72  2630.00 6.28 0
1973 08/09/73 1700.00 5.86 Q
978 07/03/74  8390.00r 20 8.02 0
1975  08/24/75  1260.00 5.88 0
1976 08/02/76  3910.00 5.77 0
1977 09/10/77  1010.00 £.92 0
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1978
1979
1980
1981
1982
1983
1984

1985
1986

1987
1985
1989
1990

1991
1992
1993
1994

08/25/78
09/17/79
09/10/80
09/13/81
06/26/82
02/15/83
03/15/84
07/07/84
07/24/84
09/06/85
09/12/86
07/02/86
09/17/87
10/15/87
08/19/89
08/18/90
08/08/90
08/07/61
06/29/92
09/10/93
09/23/94
10/21/93

1910.00
4270,00
290.00
839.00
7020,00— \O
3650,00
6870,00~ B
2390.00
5820.00
1500, 00
3680.00
1870.00
700.00
3230.00
1100.00
1950.00
1520.00
1530.00
4670.00
1200.00
2590.00
1600.00

Mse\

5.96
7.49
4.78
5.80
7.83
6.59
7.78
6.29
7.50
6.05
6.84
6.14
5.44
7.28
5.92
6.61
6.30
6.12
7.82
6.02
7.15
6.36

7.60

%

09/06/79
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Manning's N Value's for Cow Log Branch
using Cowen's equation

n=(ny+n + n + n3 + ny) mg

SR 29 - Turkey Branch
Bridge No. 050031

YoLy ng MainiChannel|
Earth 0.020
Rock Cut 0.025
Fine Gravel 0.024
Coarse Gravel 0.028
Enter value: 0.012 0.012 0.02
12 n
Smooth 0.000
Minor 0.001 - 0.005
Moderate 0.006 - 0.010
Severe 0.011 - 0.020
Enter value: 0.005 0.01 0.001
SIOE- N o)
Gradual 0.000
Alternating Occasionally 0.001 - 0.005
Alternating Frequently 0.010 - 0.015
Enter value: 0.005 0 0
i3
0.000 - 0.004
0.005 - 0.015
Appreciable 0.020 - 0.030
Severe 0.040 - 0.050
Enter value: 0.004 0.004 0.005
' n,
Low 0.002-0.010
Medium 0.010-0.025
High 0.025-0.050
Very High 0.050-0.100
Enter value: 0.05 0.05 0.011
ms
Minor 1.000
Appreciable 1.150
Severe 1.300
Enter value: 1 1 1




COEFFICIENTS FOR COMPUTING MANNING'S n VALUES

Table 7-5

605-040-207-a
Page 33 of 50

FOR NATURAL OR EXCAVATED CHANNELS USING COWAN'S EQUATIONa

Channel Conditions

Valuesb

Material Involved

Degree of Irregularity

Variations of Channel
Cross Section

Relative Effect of
Obstructions

Vegetation

Degree of Meandering

—_——

Earth

Rock Cut
Fine Gravel
Coarse Gravel

Smooth
Minor
Moderate
Severe

Gradual
Alternating Occasionally
Alternating Frequently

Negligible
Minox
Appreciable
Severe

Low
Medium
High

Very High

Minor
Appreciable
Severe

a , , .
Cowan's equation is pPresented as Equation 7-2.

b
From Chow (1959), Table 5-5, page 109.

gnR299b/04e

0.020
0.025
0.024
0.028

0.000
0.005
0.010
0.020

0.000
0.005
0.010-0.015

0.000
0.010-0.015
0.020-0.030
0.040-0.060

0.005-0.010
0.010-0.025
0.025-0.050
0.050~-0.100

1.000
1.150
1.300
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16 FLORIDANA FINE SAND, DEPRESSIONAL

This soil is nearly level and very poorly drained. It is in wet
depressions. This soil is ponded or much of the year. Floridana
soils range from 3 to 40 acres in size. Slopes are 1less than 2
percent.

Typically the upper part of the surface layer is black muck about
4 inches thick. The lower part of the surface 1layer is black
fine sand to a depth of 19 inches. The subsurface layer is light
brownish gray fine sand to a depth of 25 inches. The subsocil
layer is gray fine sandy loam to a depth of 45 inches. The
substratum is gray fine sand and extends to 80 inches.

17 OKEELANTA MUCK

Fhis soil is nearly level and very poorly drained. It is in
depressions, marshes, and swampy areas. Large areas of this soil
have been drained for the production of sugarcane. Areas of

keelanta soil range from 10 to 100 acres in size. Slopes are
Zenerally less than one percent.

Typically, the okeelanta soils have a surface layver of black muck

inches thick. Below this is very dark gray mucky fine sand to
a depth of 50 inches, then grayish brown fine sand to a depth of
80 inches or moxe.

This soil 1is nearly level and very poorly drained. It is in
narsh and swampy areas. Areas of Terra Ceia soil <range from 25
to 300 . acres in size. Slopes are genexrally less than one
percent. - -

v

fypically the organic layer is black muck to a depth of 80
inches. Inciuded with +this soil in mapping are small areas of
tauderhill, Okeelanta, and Pahokee soils. The substratum of the
.ncluded soils and below 652 inches in the Terra Ceia soils
occasionally consist of a mixture of shell fragments, limestone,
sand, and clay materials. The percentage of these included soils
ange from 0-22 percent of the mapped areas in 80 percent of the
<reas mapped Terra Ceia. In the remaining 20 percent the
included soils might be more or less than the range given.




HEM G. WATTS
SECHETARY

LAWTOM CNILES

FLleDA'— DEPARTMENT OF TERANSPORTATION

GOVIRNOR

RECEIVED ‘ : }

DATE: December 28, 1995 | DEC 29'995 l

TO: John Previte, Project Manager i” .
| CENESISGROUPINC.|
FROM: Brian W. Jory, P.I., Asslt. District Geotechnical Engineerﬁg&ﬁ
By: Michael A. Enot h

COPIES T1T0: Art delaski/Genesis, Rubeh Ohanian/Genesis, File

SUBJECT: Budget Item Numher: 1110874
Stalte Job Number: 05090-1511
County: Glades
Description: SR 29 al Buridge No. 050031, 050032, 050035
And 050941

RI<: Particle Size Distribulbion Curves and
Environmental Clasgsilicabion

In response to your request dated November 13, 1995, we have
performed two (2) Standard Penetration Tests (SPT) , obtained

a water sample of the surface water and a grab sample of the
existing soil at each corresponding bridge location. Based on
our preliminary investigation, we have developed grain sizer, =
curves representative of Lhe upper material in the existing
waterway and provided an environmental classification for each
corresponding bridge location. A summary of our results are
provided below:

Bridge No. 050031

We are submitting two (2) grain size distribution curves for

this bridge. AL the time we conducted our sile reconnaissance
the water was approximately 1.64 m (5.4 ft) deep. Based on the
depth of water, lveeboard and location of the boring site the

top 2.1 m (6.9 ft) of the borings performed at. the subject
bridge location is above the existing channel bottom and was
not considered in the particle size distribution curve. The
Fivrslt curve is 1repiesentative of the surficial layer present on
the channel bottLow. The second curve is representative of
insitu material present from the existing channel bottom to a
depth of 9.3 m (30.51 [t). The grain size curves for
representative soil sample are presented in Appendix “A" and may
Ih¢ used to estimate the corresponding D50 values for scour

analysis.

In addition to the grain size distribution, we performed a



series of corrosion tests on the water and soil obtained form
the subject bridge site. Based on test results the water
appeared to be more corrosive. The results of the corrosion
series on the water sample are as follows:

Corrosion Series Test Results

pH: . 5.5
Resistivity: 10,000
Chlorides: 40
Sulfates: <2

Environmental Classification

Substructure: Concrete Moderately Aggressive
Steel Extremely Aggressive

Supersgtructure: Slightly Aggressive

Location: Inland

Bridge No, 050032

We are submitting three (3) grain size distribution curves for
this bridge. Based on the depth of water, freeboard and
location of the boring site the top 2.0 m (6.6 ft) of the
borings performed at the subject bridge location is above the
existing channel bottom and was not considered in the particle
size distribution curves. The first curve is representative of
the surficial layer present on the channel bottom. The second -
curve 1s representative of the insitu material present from the, «
existing channel bottom to a depth of 1.6 m ( 5.25 ft) and the
material present 3.1 wm (10.17 ft) to 6.9 m (22.64 ft) beneath
the existing ground surface. The third curve is representative

of the insitu material lying directly beneth the above strata
from 1.6 m (5.25 ft) to 3.1 m (10.17 ft) beneath the existing
ground surface and on underlying strata present from 6.5 m
(22.64 ft) to 9.9 m, (32.48 ft) beneath the existing ground
surface. The grain size curves for these representative soil
samples are presented in Appendix “B" and may be used to
estimate the corresponding D50 values for scour analysis.

In addition to the grain size distribution, we performed a
series of corrosion tests on the water and soil obtained from

the subject bridge site. Based on test results, the water
appeared to be more corrosive. The results of corrosion series
SPN: 05000-1511
WP L0874
Particle Size Distribution Curves and
Environmenial Classification

Br. Nos, 050031, 050032, 050035, amd
Br. No, 05094 | 2



tests on the water sample are as follows:

Corrosion Series Tegt Resultsg
pH: 4.7
Registivity: 10,000 +
Chlorides: 40
Sulfates: <2

Environmental Classification

Substructure: Extremely Aggressive
Superstructure: Slightly Aggressive
Location: Inland
Bri 0035

We are submitting two (2) grain size distribution curves for
this structure. Based on our site reconnaissance the water was
approximately 1.83 m (6.0 ft) deep. Based on the depth of
water, freeboard and location of the boring site the top 2.4 m
(8 ft) of the borings performed at the subject bridge location
is above the existing channel bottom and was not considered in

the particle size distribution curves. The first curve is
representative of the surficial layer present on the channel
bottom. The second curve 1is representative of the insitu

material present from the existing channel bottom to a depth of
3.5 m (11.48 ft) and the material present 4.6 m (15.09 ft) to
8.0 m (26.25 It) beneath the -existing ground surface. In, «
addition to the material covered by the curves above there
exists a clay laver from 3.5 m (11.48 ft) ra 4.6 m (15.09 ft)
in which seventy-five (75) percent passes the number 200 sieve.

Based on my telephone conversation of December 26, 1995 at
approximately 11:00 a.m. with Mr. Ruben O'Hanian, a hydrometer
is being run on a representative sample and the results of this
test will be forwarded to you upon completion. The grain size
curves for the representative soil samples are presented in
Appendix "C" and may be used to estimate the corresponding D50
values of each strata for scour analysis.

SPN: 05080-1511

WPL: 1110874

Particle Size Disiribution Curves and

LEnvironmentl Classification

Br. Nos. 0504131, 050032, 050035, and

Br. No. 050941 3



In addition to the grain size distribution, we performed a
series of corrosion tests on the water and soil obtained from
the subject bridge site. Based on test results, the water
appear to be more corrosive. The results of the corrosion
series tests on the water samle are as follows:

Corropion Series Test Resgsults
pH: 5.0
Resistivity: 10,000 +
Chlorides: 60
Sulfates: 2

Environmental Classififcation

Substructure: Extremely Aggressive
Superstructure: Slightly Aggressive
Location: Inland

Bridge No. 050941

We are submitting two (2) grain size distribution curves for
this structure. Based on the depth of water, freeboard and,
location of the boring site the top 2.0 m (6.56 ft) of the
borings performed at the subject bridge location is above the
exlisting channel bottom and was not considered in the particle
size distribution curves. The first curve is representative of
the surficial layer of the channel bottom. The second curve is
representative of the upper 7.0 m (22.96 ft) beneath the
exlisting channel bottom. " The grain size of these
rperesentative soil samples are presented in Appendix "D” and
may be used to obtain D50 values of the corresponding strata
for scour analysis.

In addition to the grain size distribution, we performed a
series of corrosion teskts on Lthe water and soil obtained from

the subject bridge site. Based on test results 'the water
appeared to be coure corrosive. The results of corrosion
SPN: 0SO090 151
WPL 111074

Particle Size Distribution Curves and

Enviranmentat Classification

Nr. Nos. D500, 050032, 050035, and

He. No. 050941 1



series tests on the water sawmple are as follows:

Corrogion Serieg Tegt Regults

pPH: 5.9
Resistivity: 8970
Chlorides: 40
Sulfates: <2

Environmental Classifications

Substructure: Concrete - Moderately Aggressive
Steel - Extremely Aggressive
Superstructure: Slightly Aggressive
Location: Inland

The results contained in this letter are based on the
information obtained from our preliminary analysis. We should
receive a copy of all the final test results and associated
borings by January 4, 1995 and will begin evaluating the data
and prepare a preliminary geotechnical structures report. This
report will not consider scour. When scour analyses have been
performed, please forward the information to this office so
that we can being our Phase 1 report for the BDR. We will be
completing the report based on the priority list received from
you on November 15, 1995.

If you have any questions, please contact this office.

BW.J/MAE/skw
Al tachaments

SPN:DSO9G 1541

W FHTOR7

Pidicle Size Distriibution Curves s

Envicommentat Classification

Br. Nos, 0SO03E, (350032, 050035, and

Be. No. 050941 5



APPENDIX A - GRAIN SIZE DISTRIBUTION CURVES
BRIDGE NO. 050031
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APPENDIX B - GRAIN SIZE DISTRIBUTION CURVES
BRIDGE NO. 050032
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APPENDIX C - GRAIN SIZE DISTRIBUTION CURVES
BRIDGE NO. 050035
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APPENDIX D - GRAIN SIZE DISTRIBUTION CURVES
BRIDGE NO. 060941
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Appendix C

Existing Structure Documentation

SR - 29 Turkey Branch
Bridge No. 050031
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BRIDCE NUABER 050031

BRIDGE NAME

Turkey Branch

M.P.

10.941

DOCUMENT LOG

Ty pe Inspection Report or Doctiment

Date Publishied

Built in 1948

Bridge Inspection Report

02-05-70
Divers tpspectrion Report NA_10_79
Bridge Tonspecrinn Report 02-14-73
Bridee Inspection Report 03-07-75
Bridge Inspection Report 12-20-76
Bridge Inspection Report 10-31-78
_____Bridge Inspection Report 08-26-80
| Corrective Action Renort 12-23-80
_ Bridge. Inspection Report 06-15-82
- Bridece Inspection Report 09-06-83
Bridge Inspection Report 06-11-85
Bridge Inspection Report 04-13-87
- Bridge Inspection Report 12-21-88
09/05/90
Beidoe Tnepection Depore
Bridge Inspection Report 03-25-92
B8ridge Inspection Report 5/.0/94




FLORIDA DEPARTMENT OF TRANSPORTATION Form
? ?50-O1g-14-a
_ L eplaces 571-2¢
S~ ~ MAINTENANCE

04791

- BRIDGE “INSPECTION REPORT

CONTENTS OF REPORT

A. Condensed Inspection Report * F. Field Preparation

B. Comprehensive Report of Deficiencies * G. Fracture Critical Inspections
* C. Evaluation of Previous Corrective Action * H. Scour Evaluation

D. Required Maintenance Repair and Rehabilitation * I. Load Rating Analysis
* E. Methods, Quantities and Costs of Contract Corrective Action * J. BMIS Report

* This section is not included in this report.

REPORT IDENTIFICATION

8ridge No.: 050031 Bridge Name: Turkey Branch
Location: 0.5 miles South of CR 74 Section No. 05090
NO YES Us R.
D This bridge contains fracture critical components? . S.R. 29
D This bridge is scour critical? M.p. _10.941
E D This report identifies deficiencies which require prompt corrective action? RD. sYs. L

Type of inspection: @ Routine D Interim D Speciat

Field Inspection Date: Above Water 05/10/94 Under Water:
Engineering | Certified
Name of Inspector/Diver Initiats Registration Bridge
{ Number Inspection No.
R.W. Seichko, E-11 (Senior Inspector In Charge) /7% IJ 00199
C.A. Faxon, SHEO s 70006
R.S. Raiola, E-11 (Senior Diving Inspector/Diver) 00038
M.1. Wermer, E-I [ 00262
| | |

Reviewing Bridge Inspection Supervisor

Name: R.W. Nelson, E-111 00031 Initials: ézw

PE or CBI Number:

‘ Confirming Registered Professional Engineer

‘ Name: C.D. Oliver, P.E. Number: 23475
}-—-\\ /‘» r
Signature C N \Jp; OJZA )-)"'t.
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- STATE OF FLORIDA DEPARTMENT OF TRANSPORTA, FORM 850-010-08-4

=== REPLACES 571-3g
: CONDENSED INSPECTION.REPORT MAINTENANCE
~_ PIXED SPANS 04791
BRIDGE NUMBER 050031 INSPECTION DATE 05/10/94
e ——————————
|
DECK COMPONENT | SUPERSTRUCTURE COMPONENT SUBSTRUCTURE COMPONENT
r
BMIS NCR | BMIS | NCR | BMIS NCR
No. | ELEMENT TITLE ** | yo. | ELEMENT TITLE ** | §o. | ELEMENT TITLE | ..
61.00 . 62.00 Superstructure 63.00 Substructure
(58) |Deck Overall Rating 7 (593 OJ:rall Rating 8 (80) | gveral l Rating 6
61.01 | Deck(Top)/Surfacing 7 G2.01 Bearings N G3.01 | Piling/Shafts 6
. Beams/Stringers/Box& Plate i )
61.02 | peck(Underside) 7 62.02 Girders/Flat Slabs/Arches | 8 G3.02| roorings/Caissons N
G1.03 | expansion Joints N G2.03 | Floor Beams N |63.03 columns/Wall Piers N
61.04 A . N i . Intermediate Caps
. Construction Joints G2.04 | Main Girders N G3.04 (Bent & Pier) ]
G1.05 | Drainage System 8 G2.05| Diaphragms/Sway Bracing N G3.05 | Bracing/Struts/Web Walls N
G1.06 | Curbs/Medians/Sidewalks B G2.06 | Lateral Bracing N G3.06 | Abutements/End Bents [ 6
T
161.07 Handrails/Barriers/Parapets 8 | G2.07| Upper Chords N G3.07 | Slope Protection/Slope i 7
G2.08| Lower Chords N r
62.09| verticals N ‘
' NON-STRUCTURAL
G2.10| Diagonals N FEATURES
f [ BMIS | | Ner
G2.11| Portatls | N NO. [ ELEMENT TITLE! *x
' i
L__ | G2.12| Fracture Critical Members N | 66.01| Lighting Systems ‘ N
| APPROACH ROADWAY CHANNEL- ) . ‘ N
MAJOR FEATURE MAJOR FEATURE 66-02] Signs |
BMIS NCR | BMIS | | NCR Striping !
‘ NO. ELEMENT TITLE e NO. ELEMENT TITLE = | 66.03 :| (Roadway Reflective) 3
| Approach Roadway G5.00 | Channel and Channel [
G4.00| Overall Rating 8 (61) | Protection Overall Rating | 8 G6.04 | Reflectors - 4
G4.01| Approach Slabs N G5.01| Fender System N G6.05 | Utility Attachements N
Retaining Walls/Approach
G4.02|Slopes/Embankments/Shoulder 8 G5.02 Navigation Lights and Aids | N G6.06 | Fishing Walks [ N |
‘ | Roadway-Bridge Embankments/Slopes/ ]
G4.03| Transition N G5.03| Bulkheads 8 G6.07 | Attenuators N
‘ Traffic Control and [ !
G4.04| Guardrails 8 GS.OA_ Degradation/Aggregation 8 G6.08 | Monitoring Systems N
; . | | {
64.05| Roadway Alignment 8  |G65.05) Alignment & | ce.00 |Deck Cleanness 3 !
| | ' |
! | |GS-06‘ Flow 7 66.10| Superstructure Cleanness 3 i
| | ] l
| | ( | | | 56.11I Substructure Cleanness ! 3 !
| ; | . i |
‘ | | | | [ | G6.12 | Ferces and Glare Screens v o
* - Deficiencies exist in this element that warrant written and/or sketched descriptions that are provided in section

B of this report.
NCR is an abbreviation for Numerical Condition Rating, the definitions of which can be found on the back of this page.

A -S4
PAGE 2 OF 6 621-32¢




Bridge No.:

County Section No.:
State Road No.:

US Road No.:

050031 Location: 0.5 miles South of CR 74
05090 Inspection Date: 05/10/94
22 Inspector: R.W. Seichko, E-II
Mile Post No.: 10.941

B.

COMPREHENSIVE REPORT OF DEFICTENCIES

Note: Due to the gresent water level (2’'freeboard)and heavy

vegetation growth

the a

the underside of this structure.The structural ratings in this report was
taken from 1990 inspection. See the photo on page 4.

PAGE 3 OF 3




- Bridge 050031
Date 05/04/94

Water depth 5'+
22" Freeboard

Page 4 of 6



Waterwayv Measurements

Bridge Number:

Inspection Date:

050031

05/04/94

LEFT RIGHT
Dist Dist.
Distance from Top of bridgerail Bent Bent
Lo water at time of inspection: No. 310 No. > L
Distance from Top of bridgerail to mudline

"-" Sign Denotes Degradation

Page 5 of &

Left Right

Bent Na.|Original | Previous| Present |Difference Original | Previous |Present Difference

Abut .1 9.5 7.9 1.6 9.8 8.0 1.8

Bent 2 9.2 8.6 0.6 9.5 8.1 1.4

Abut .3 9.4 7.7 1.7 9.8 7.3 2.5
o] 0
0 0
0] 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 ‘ | 0

i |
0 [ | 0
| .| ;
Remarks:




Bridge No.: 050031 Location: 0.5 miles South of CR 74
County Section No.:_ 05090 Inspection Date: 05/10/94
State Road No.: 29 Inspector: R-W. Seichko, E-IT

US Road No. : Mile Post No.: 10.941

l D. Required Maintenance Repair and Rehabilitation

No Recommendaticns

l COMMENTS :

l PAGE [} OF 6
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" BRIDGE INSPECTION REPORT

CONTENTS OF REPORT

A. Condensed inspection Report * F. Field Preparation
B. Comprehensive Report of Deficiencies * Q. Fracture Critical Inspections
C. Evaluation of Previous Corrective Action * H. Scour Evaluation .- i
D. Required Maintenance Repair and Rehabilitation * |. Load Rating Analysis
* £, Methods, Quantities and Costs of Contract Corrective Action J. BMIS Report

* This section is not included in this report.

REPORT IDENTIFICATION

Bridge No.: 050031 Bridge Name: Turkev Branch
0.5 miles South of C-74

Location:
NO  YES S , . Section No. 05030
d O This bridge contains fracture critical components. S.R. 29
L1 This bridge is scour critical. M.p. _10.941

O This report identifies deficiencies which require prompt corrective action.

Type of Inspection: (% Routine [ Interim [ Special

Field Inspection Date: Above Water 8/25/82 Under Water
Engineering | Certified
Name of inspector/Diver Initials Registration Bridge
P Number Inspector No.
J.E. Denton, E-II (Senior Inspector in Charge) x —CC_) 00168
\ A
N

Y.M. Aaron, ET-IV

(Senior Diving Inspector/Diver)

|

Reviewing Bridge inspection Supervisor \

00031 initials _A&L)A)_

(]

R.W. Nelson, E~-IT

Name
PE or CBI Number
Confirming Registered Professional Engineer
Name C.D. OliVer P_E_ Number 23475

c P Cliee

Signature

Page 1 of 6




B e S R P e I L B N g S |

MAINTENANCE

s FIXED SPANS 04r31
BRIDGE NUMBER ____ 050031 INSPECTION DATE __8/25/92
[ . DECK COMPONENT SUPERSTAUCTURE COMPONENT SUBSTRUCTURE COMPONENT
. BMIS NCR | BMIS | | NCR | BMIS | NCH
NO. ELEMENT TITLE ** | NO. | ELEMENT TITLE ’ * NO. ELEMENT TITLE .
G1.00 G2.00 G3.00 ]
{58) | Deck Qverall Ratlng N (59) | Superstructure Overali Rating 8 (60) | Substructure Overall Rating 6
G1.01 | Deck (Top)/Surfacing 7 G2.01 | Bearings [ N G3.01 | Plling/Shafls 6
Beams/Stringers/Box & J 8
G1.02 | Deck (Underside) N G2.02 | Piale Girders/Flat Slabs/Archesi G3.02 | Footings/Calssons N
G1.03 | Expanslon Joints N | G2.0a | Floor Beams i ‘ G3.03 | Columns/Wall Plers | N
|
y G1.04 | Construction Jolnts N G2.04 | Maln Glrders N G3.04 | Intermedlate Caps (Bent & Pler) 6
G1.05 | Drainage System 8 |G20s Diaphragms/Sway Braclng N |G305 Bracing/Slruts/Web Walls N
G1.06 | Curbs/Medlans/Sldewalks N | G206 | Lateral Bracing N |‘ (G3.08 | Abutments/End Senls 6
G1.07 | Handralls/Barrlers/Pdrapets 8 | G2.07 | Upper Chords N ‘ G3.07 | Stope Protection/Siope | N
| ‘
G2.08 | Lower Chords N ' ‘
| | [ : |
G2.09 | Verticals N | ‘
NON-STRUCTURAL
G2.10 | Dlagenals N FEATURES
BMIS. | NCR |
G2.11 | Portals N NO. | ELEMENT TITLE o
G2.12 | Fracture Critlcal Members N | G8.01 | Lighting Systems I N |
APPROACH ROADWAY CHANNEL- | g
MAJOR FEATURE MAJOR FEATURE G6.02 | Signs |
8MIS | NCR | BMIS | NCR
NO. ELEMENT TITLE . NO. ELEMENT TITLE * G8.03 | Striping (Roadway Reflective) 3
Approach Roadway G5.00 | Channel and Channel
G4.00 | Qverall Rating 8 | (81) | Prolection Cverall Ratlng 8 |G6.04 | Reflactors 4
: Asphalt Overla
G4.01 Aooproach Slabs Y N | G5.01 | Fender System N | G8.05 | Utllity Attachments N
Relaining Walls/Approach .‘
G4.02 | Siopes/Embankments/Shoulger 8 | G5.02 | Navigation Lights & Alds N | G6.05 | Fishing Walks | N |
: |
Roadway-Bridge | Embankments/Slopes/ | ‘ !
G4.03 | Transilicn 8 |Gs.03 | Bulkheads 8 | Gs.07 | Allenuators N I
[ l i Trafflc Contro! and i |
| G4.04 | Guardralls 8 | G5.04 | Degradalion/Aggregation 8 | G6.08 | Moniloring Systems o
. | |
H G4.05 ‘ Roadway Allgnment S G5.05 | Allgnment 8 |Gs.09 ; Deck Clesnness |
G5.08 | Flow 8 | G6.10 | Superstructure Cieannass =
E GB8.11 | Substruclure Cleanness &
¥
| | i |
! | | G8.12 | Fencesand Glara Screens |

" - Delflclencies exist in this element that warran! wrilten and/or skelched descriptions that are provided In Sectlon 3 of thls repert.
i” - NCR Is an abbreviatlon for Numerical Conditlon Rallng, ihe definillons of which can be found on the back of this paga.

2 ~
Daqe ~f ©
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BRIDGE NUMBER: os0031
INSPECTION DATE: s/25/92

B. COMPREHENSIVE REPORT OF DEFICIENCIES

NOTE; Enviromentjsg  Moderately aggressive

Cracks and Spall definitions, Page 1

ELEMENT NO.’S

NOTE: Due to the present water level (1' freeboard) the above water
inspection team was unable to inspect the underneath of this
structure. The structural ratings in this report was taken
from the last inspection report.



: BRIDGENUMBER _ 0500331
‘ INSPECTION DATE __8/25/92
Waterway Measurements
- LEFT RIGHT
Distance from top of bridgerail to water at
time of inspection: Bent No., Bent No.
. . . . ¥+* Sign denotes aggregation
Digtance from top of bridperail to mudline; ** Sign denotes dégradation
LEFT RIGHT
Bent No. | Original | Previous | Present |Difference | Original | Previous | Present | Difference
abut.l 10.0 9.5 +0.5 _10.8 9, +1.0
Bent 2 10.8 9.2 +1.6 10.4 9.5 +0,9
3ent 3 9.7 9.4 +0.3 10.4 9.8 +0.6

b~
Q
th
e




BRIDGE NUMBER: 050031
INSPECTION DATE: s/25/92

C. EVALUATION OF PREVIOUS CORRECTIVE ACTION

. MENTNO.'S o

revious corrective action requested.

5 of 6
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_DATE: 02//6/93
FIXED AND MOVEABLE
UNDERWATER BRIDGE INSPECTION REPCHT,

SACGENO, - LdC/\L NAME SR NO. TOPSDE NSK. DIVER INGP,

. . BSRACSEIMIV /4

AEPO3]  TIRKEY [RANCH 29 JED Mivi 76m &

FOED SPAN COMPONENTS CHANNEL - MAJOR FEATURE MOVEABLE SPAN ELEMENTS

{5300 Substructure Overall | G500 Channsl & Channel | G13.01 | Piling/Shafta

(61 | Protoction Qvoral

03 | Rating N N
G301 | Fonder Systom / G13.02| Footings/Caissons [

33.01 | Piling / &halls

3302 |Foolings/Ceissona G6.06| Fiohing Walka ( G1303 | Caps(Bent, Pier) (

33.03 Colu.-‘nno/WaiI Plera QG023 | Embaniments/ \ Gi13.04 Columns/Plers(Wall/ | \

| S Slopas/Bulikheadls Pivot/Rest/Basauls |

)3 4 | Intermecllate Cape Q6,04 | - Degradiatlon/ I \ G207 | Submarine Cable )

| (Bant & Pler) Agcregation q "

133C6 | Braolng/Struts/Web @606 |  Allgnment ! G1300 | Substructurs Overal
Wallo | J ' Ratng N

S3.06 | Abutments/Encl Zentt

Gaos | Flow /

.| Chetruotlon

r.,

330/ : Slope Proteolion/

| Clopes o N
WATER/SCOWR CONDITIONS 1
SCOUNGRITICAL: A3 TIDAL; 0 WATENTYPE: o (KO)WATER QUALITY: O K(40)WATER DEPTH: (K1 1)BOTTOM MATERAL; {
TYPE: ‘ , {FIESH/CLEAR  0.MO DATA AVAILABLE  AVENAGE A FT. LMUD - 4ROCK
1, GENFNAL S ~ &FRESITANNIC - 1.GOOD MAXIMUM = FT. 2.5AND 5, GPAVEL
2, LOCAL. “9,SALT . 2,FAIN 3.MANINE  6,0THER
3, AGGnEGATION/DCCﬂ,\DATION 4, DNACKISH 3.P00N GROWTH/CONAL
]\ . 8, STAGNANT . N.NOT APPLICABLE
MEMS INSPECTED: ' M Hours z e

CONCRETE fILES ;) ARy 5 IF  BERT 2.

EOMMENTS:

UNVDE W AT £ . .
ER RIS PEcT o OF CONCrers LILES FOND T-He77

T iy ey
/O//_ESJ "Xﬁi;c;f' “ —S-/GN//‘/CnAJ;r- CRmcks AND SPALLs, (OWCRETS
. ”75’[]5’2/#7'4. T HLEAVY LOSS O AT LRI

CECOMMENDATICNS: -




Bridge Inspection Report

CONTENTS OF REPORT

A Cordlensed nepecton Recort C. Required Maintenance Repair and Rehabilitation
3, Cocmprehansive Fepert of Tafciencies * £ Method, Quantities and Cost of Coniract
ind ~ h

Comactive Action

* 20 sl pevi S Dmmy g r~ & 31 . . ) .
C. Evduetion of Previous Corrective Action «ppese items are not included in this report.

STATE OF FLORIDA
DEPARTMENT OF TRANSPORTATION

BRIDGE INSPECTION DISTRICT 1/7

™o ) gl

! REFORT IDENTIFICATION
%
i BrdgeNa. 050031 Sridge Name: Turkey Branch

Sec No, __ 03090 SR 29 Mop  10.941
'é Fad renection Data; Above Water 9-5-90 Under Walear
¢

! Engineerng ‘ Inspector
; Nevre of rspecterDiver : Initiala Registration ‘ Certification
; 1
{ G.A Dlonne E-I1I ' (Sarar inenesto Chrearazs) G 40 l 00142
o e ’ < (Semor Ingpestor in Charge) ’ 1
B.L. Miller, E-I i 00225

t | |
} E | I
; R.S. RaiOla, E-II ﬂ“,fn;f\_r_:,-}vgnﬁ Inerantorf e | | | 00038
{ X.S. Ring, ZT-1II |
]
} M,I, Werner, ET-III ]
: LR
i Fovewing Zridge inspestion Supendser;  G.D. Burke, E-III lnitizls )
%
i e en 3
; Zopihrming Ragistered Arciassional Zngineer: C. D OLVER FPE, Numbz 2\5‘__175
i - :
X ~
; Simmatre C \[/o d(,_,\

< — e e el AT i PR



Cafictenaics axlst in 'his elemen] 1ha] -

NCT s anavsreviation for Numaerical Crngl

snrerentwelllen and/or skelched doserl

2 6
Page - of

S VP P aCiaA Lo an iy JE THANGACETATICH FONM 350-010.08.,
RE .
. OMDENSED INSPECTION REPORT L‘;’}ﬁ?:u’l;‘g:
~ FIXED SPANS ~ ot/10
TRIDGE NUMBER 050031
z'
SUBSTRUCTURE COMPONENT | SUPERSTAUCTURE COMPONENT DECK COLIPONENT
1 !
sws" | NCR | BMIS | NCR | amis | NCR
JNO. ELEMENT TITLE . ' NO. | ELEMENT TITLE o NO. ELEMENT TITLE .
i Gunite
G24 | Piing/Shalts G10 ! Hearings N G2 | Deck (Top)/Surfacing 7
l II Beams/Stringers/Box &
Gz5 } Foollngs/Calesons G11 | Plate Glrders/FlatSlabs/Archesi 8 G3 | Deck (Underside) N
. . w .
525 | Columns/Wali Flers G12 | Floor Seama G4 | Expanzion Jolnts
| Inlermediate Caps . E
G27 | {Ben! & Pler) Gunite G13 | Main Girders N G5 | Construction Joints N,
' |
aleli] Cracing/Siruts/Weh ‘Walls o1 I Diaphragms/Sway Braclng N | Gs Dralnage System 8
Gunite ' -
522 | Abulments/End Bents C15 | Laters! Bracing N G7 Curhs/Medlans/Sldewalks N
G30 | Slope Preteclion/Slepe Gi6 | Upper Chords N GB | Handralls/Barriers/Parapels 8
i
Diae) Subslructure Overall Rallng 17 | Lower Chords N G1 Deck Clverall Nating 8
G18 Verllcals N
| ]
G19 | Dlagonals N ’
\
B |
G20 | Portals
[ '(321 Fraclure Critlcal Members N J|
i [ | |
| i G2 | Supersiructuro Overall rating 8 [ |
APPROACH RCADWAY CHANNEL.
JAAJOR FEATURE LIAJOR FEATURE ]'
e | NCR | GBS | Nea
C. | ELIZIAENT TITLE i NQ. ELEMENT TITLE_ ..
’ Asphalt Overlay i
o Anpreach Slabs l G268 Fander Syslem N
i Aetalning Well/Appreazh
Q22 | Siepez/Embaniments G27 | Navigallon Lights & Alds N
! f‘?“(‘i";’”y 2rlcce | -_mbankmen'°/3'9pes [
12 | Trensllion cse | Bulkheads ' g |
| | |
Go4 | Buarcnalls ! G398 | Degradaticn/Aggregation | 8 |
[ Approech Roacway | | !
I Cverall Aating | , [ 1s] Allgnmen! | 8
i ¥ |
| e |
L ; i G411 Flow *5
! i .‘ o ! Channet and Channel
i ! ! G35 ! orplection Qveral! Ral! ng 7
| | }
| | '
| i
) i i ] l
]

pllons that are provided !n Secllon 2 of this report.
ifon Rating, the definllians of which can ba found on the hack of thls page,



BYTA™™ 1F FLUMUA UEPAILIMTI S W e Ddibineews

Ce

'ENSED INSPECTION REPORT

MAINTEHAHCE

' . . 01/30
vNON-STRUfTURAL FEATURES, PAINTING SYSTEM —
2 IDGE NUMBER 050031 ]
NON.STRUCTURAL ‘ PAINTING SYSTEH ( PAINTING SYSTEM R
FEATURES g
MIS NCR | BMIS | NCA | MG | NCR
NO. ELEMENT TITLE o NO » ELEMENT TITLE ' \ NC. ELEMENT TITLE e
542 | Lighting Syslems N Deck Palnling System N Substruclura Palnting Syslem N
" Cquipmenl Palnting Syslem
G43 | Signs N G22 | Supersiructure Palnling System N Movable Sridge . N
Striplng (Roadway Brams/Stringers/Box and Palntlng Syzslem
Gd4 | Relleclive) 3 Plale Glrders/Arches N Overall Raling N
G45 | Rellectors ‘ 4 Floor Beams N l ,
|
G456 | Utlilly Attachments N Main Glrders N
G47 | Fishing Walks ! N Dlaphrams/Sway Braacing N
G48 | Allenualors n Lateral Bracing N
Traflle Control and
G49 | Monltoring Syslems N Upper Chords N
’
G50 | Deck Cleanness 3 Lower Chords \ N
| G5 Supersiructure Cleanness 3 Il I Verticals N
1 ) ..
52 | Subslruciure Cleanness . 3 Dlagonals N
‘ GS53 | Fences and Glare Screens N l Polais N |

..

+ - Deliclencles =xlst In this element that warranl wrilten and/or skalched descripiions that
l’ - NCR s sn abbreviation for Numerlcal Con

dillen Raling, the deflnlticns of waich ¢an be jound on ih

are provides In Seclion B of Ihls reporl.

iz gage and ihe back ¢l i is nage,

NUMERICAL CONDITION RATING DEFINITIONS FOR

EXCLUSIVE

CODES

N
4

PAINTING SYSTEM

DESCAIPTION

NOT APPLICABLE
GOOO CONDITION - the palnt sysiam iy woll handed to ihs steel
wlih no bllsiars ond peols. Litlls csrraslon and/or seme rading may
prosont; howavar, 1he palnt syatem stiit protecis the siaonl.

FAIR CONDITION - Suoms apst palnilng should de schaduisd (e
enaurs thal Ilmited paint 3ystzm f3lturs does no: damaga \n3
structural siael,
LAARGINAL CONDITION - Corresion sxlsty whera ‘ha palisf tas
poolod, bilstared or faiiad n {aly joryo aroas. Schoduls soinl
coniract lo rocoal the slruciure.
200R COMDITION - Coiraslon axisis to iha dagise iial axiensivs
struciural damays {s occuising and ‘mmedlals rapair

1s roquired.

o] (U

anc paistlng
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BRIDGE NUMBER: 050031
INSPECTION DATE: 9-5-90

3. CCMPREHENSIVE REPORT OF DEFICIENCIES

MOTH; Environmentis  Mmoderately apgressive

Cracks and Spall definitions, Page 3

T TNATNIT A A 10
L:..JELY:..L./-\ 2 N0

Channel - Major Feature

Flow

Due to the present water level the above water inspection team was unable to
inspect the underneath of this structure. The structural ratings in this
report are taken from the last inspection report. The divers have been re-
quested to inspect the underneath part of this structure. If any changes
are noted they will be added to this report at a later date.



Denth of Watar at time of (agnection

BRIDGENUMBER 050031
INSPECTION DATE  9-5-90
Waterway Measurements
LERT RIGHT
Bent No. Depth Bent No. Depth

¥+" Sign denotes aggregation

Distance {ror ‘on of hridpersil to mudline:

*.¥ Sign denotes degradation

LEFT RIGHT

et e A v i . TN M et [l i i = .
éBcnt No. | Orignal | Previous Present | Differencey Orignal Previous Present | Difference
{ : i
| Abut. 1| i 10.0° 10.0° 0 i 10.2° 10.8" -0.6"
: ) ! :
‘ !
j Bent 2| } 10.2" 10.8" -0.6" 10.6° 10.4° +0.2'
. Y _
{ Abut. 31 | 10.2 9.7' | +0.5° 10.2° 10.4° -0.2"
L
i | |
! ! 1
1 1 R T
! 1
| | |
! i
| |
|
I ]
i .

j
L | 4
.f l
j .
E i
| . |
' { 1 ,
: ; [

: I
T ) [ |
, i | | !
i
| ; |

. :
. = |
T el Ts ' AR RSOV LR il s SIS TR T kA

w
[

'
(&3]
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S.R. No. 29

| SECTION No. 05090

MILE POST: 10.941

BRIDGE No. 050031

DATE INSPECTION: 9-5-90

BRIDGE NAME : Turkey Branch

INSPECTORS: G.A. Dionne, E-II

B.L. Miller, E-I

D. REQUIRED MAINTENAMNCE REPAIR AND REHABILITATION

<

Mairtananca - State Forces

>

Y DAWAENT VO S
SLENZINT NUUS

None Required

BRT 98/99 W.P.I. 1110874

o
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BRIDGE INSPECTION RE

PORT

| CONTENTS OF REPORT

B. Comprehensive Report of Deficiencies *E.  Methods, Quantities and

. -, . . Corrective Action
C. Evaluation of Previous Corrective Action u et

*This item is not included in this report.

i A.  Condensed Inspection Report D. Required Maintenance Repair and Rehabilitation

Costs of Contract

REPORT IDENTIFICATION

Bridge No.: 0530031 Bridge Name: __S-R. 29 over Turkev Branch
f Sec. No. 05090 S.R. 29 M.P. 10.941
Field Inspection Date: Above Water 12-21-88 , Under Water N/A
Engineering Inspector
Name of Inspector/Diver Initials Registration Certification
Number Number
N
l R. W. Nelson, E-II (Senior Inspector in Charge) L) A) 00031
i
i M. H. Betz, ET-IV 00162
|
!
i J
| |
!
” Senior Diving Inspector/Diver)
g iewi E-II o
1 Reviewing 8ridge Inspection Supervisor: Name R. W. Nelson, E-TI Initials —ZCAL
|
l

| Confirming Registered Professional Engineer: P.E. Number 23479

C. D. Oliver, Jr.

lf Name Signature

<P Xé"/ (/// e

1l of 7



Bridge No. 050031
12-21-88

A. CONDENSED INSPECTION REPORT
FIXED SPANS

';1 1.0 SUBSTRUCTURE COMPONENT 2.0 SUPERSTRUCTURE COMPONENT 3.0 DECK COMPONENT i

155 meverrme  NGRY ELE. | ErevextTITLE f\‘,c,f‘l i ELEMENTTITLE [
1.1 l Piling /Shafts *6 2.1 | Bearing N i 3.1 |Deck (Top)/Surfacing N

i, oA B Stringers/Box & Plat 5 | 3 :

§ 1.2 | Footingy Caissons Nl 22 Gf:éti/slﬂar:?]a.bsox ate 8 l 32 ;Deck (Underside) N
1.3 | Columns/ Wail Piers N § 23 | Floor Beams N a 3.3 |Joints (Expansion) NE
L.+ | Caps (Bent & Pier) *6 24 | Main Girders  ~ N i 3.4 |Joints (Construction) N
L5 | Bracing/Struts/Web Walls N I 25 Diaphragms/Sway Bracing N l 3.5 |Drainage System 8 i

k.
1.6 | Abutments/End Bents 6 § 26 | Lateral Eracing N H 3.6 | Curbe/Medians/Sidewalks N

i 1.7 ! Slope Protection N & 27 | Upper Cords ’ N § 3.7 [Handrails'SarmersParapets { 8 E

i 1.3 I erall Rating 6 2.8 | Lower Cords N 4 38 | Overail Rating ] I'

i | i : | { 3

29 | Verticals N | |
| ! § :
L | 2.10 | Diegonals N ! | 3
| 211 | Portals <1 L

- : - : i

! I | 212 | Overall Rating [ L
1.0 APPROACH ROADWAY . 5.0 CHANNEL - 6.0 NONSTRUCTURAL ;

MAJOR FEATURE MAJOR FEATURE g FEATURES !

i ' * CR{ELE. ] AN o

i | ELemENTTIIE PSR Yo | ELEMENTTITIE  PGR | mEeestie PO
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, . Rerair Wall/ A h . o . . o A i
r2 \];Uc;?immmzz;gac g § 52 | Navigation Lights and Aids N 162 |Zigms | Né

i 1.3 j?::oﬁ_c;:]::gn Bridge 8 3.3 l gﬁaﬁﬁ;ﬂdznm Slopes / 8 ¥y 53 Striping (roadway, Reflective) ,! 3%

. 44 i Shoulders ’ 8 3.4 Degradationl":\ggregarion I 8 6.4 | Reflectors ; 45

- = | Roadway - Approach ‘ - = . ! i :
*7 | 3ib Transition g § °° | Alignment gi 05 ; Utility Attachments Pl

L‘:.é Crainage ‘I 84 56 | Freeboard 73 05 [, Fishing Walks N
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T i L —
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UNDERWATER BRIDGE INSPECTION REPORT

LOCAL NAME

S.R. NO.

Tiofe. BHeand 29

Channel-Major Feature

i
b Fnt
Elem.
T Ele NCR No.
(B) 5.1
7 bters (AN) 5.3
all Piers(™ )
5.4
:;Jts/ }
( f ) 5.7
/ hd /
¢/
| 5.8
= etion (| )
RERY (M)
aing (&)

Element Title
Fender System

Embankments/Slopes
Bulkheads

Degrad./Aggreg.
Obstruction
Timber Decay

Overall Rating

s [Pales A A B o st 2.

TOPSIDE INSP.

_ ®-q-98

DATE OF INSP.
&L -89

DIVER INSP.
IHo

R, PADRINO

Movable Span Elements

Elem.
No.

8.20
.1

8.71

8.72

8.74

Element Title

Sub Cable (

Piling/Shafts (

Footings/ .
Caissons (

Columns/Piers (

Brace/Struts
Web Walls (
Fender (

Degrad/Aggreg. (

Overall Rating (

J:- No Corek®ie o2 £90LTas oF THE FILEY VU=t To v

DTULERS PELDVD TR LUATE R LT NE.

NLeib e V50031
ION DATE

12-21-;

i

ggressive.,

bage 4

|

|

(4

Page 3 L')f



CRACK WIDTH {CW) DIMERSION BARGIS A CLASSES

WIDM RANGE

0 < CW < 1/64", 0.%4inm

(11) 1/64%, 0.4mm > CW < 1/32", O.8mn

(111D J1/32%, 0.8m > CU < 1/16%, 1.G6m

2
3

(IV): § v s s e e e e e . J1/16", Y.0awm > CW < 1/8", 3.2um
. .

(v) .. O > 1/8%, 3.2mm

* SCALE DEPTH_(SCD) DIMENSION RANGES AND CLASSES

cass e DLPTH RACES
¢ SN N 0 < SCD < 1/4*, 6.4mn
(11y 2 . o e e v oo 21/4", 6.4dmn > SCD < 1/2%, 12.7mm
(I11) 3 . 0 0w e o e o e e o JM/2%,02.70m » SCD < 1*, 25.4am
V) 4 e s e e e e e .SCD > 1%,- 25, 4m

SPALL DEPTH (SPD) AMD WIDTH (SPW) DIMENSION RANGES & CLASSES

CLASS DEPTH RANGES . WIDTH RANGE

- ——

(1) 1.......0eSPD 1", 25.dm & O < SPW < 6%, 15.25cm

(I 2., ... .. .55 1", 25.4m 8 SPW > 67, 15.25¢n



BRIDGE NO. 050031

INSPECTION DATE 12-21-88

C. EVALUATION OF PREVIOUS

CORRECTIVE ACTION

The missing nuts and bolts on the guardrail splice have been replaced.



l' ‘ _ VATERWAY MEASUREMENTS bridge No._ usuu3l

istance from top of bridgerail to waterline. "+' denotes aggregljt—izolr; %
ﬁstance from top of bridgerail to mudline.. __ "_" denotes degradation
LEFT ' __ RIGHT
ENT NO. Previous |Present Difference |Previous Present  |Difference
utment 1 10.2' 10.0' +.27 10.2' 10.2" N/C
tent 2 10.'4 10.2" +.2 - 105 | . 10.6" -1
sbutment 3 10.27 10.2" N/C ©10.2" 10.2" N/C

—_

Page ¢ 0L_ 7

—_—



~

S.R. No. 29

Section No. 05090
Mile Post 10.941
Bridge No. 050031

Date Inspected 12-21-88

Bridge Name Turkey Branch

Inspectors: R. W. Nelson, E-II

M. H. Betz, ET-1IV

D. REQUIRED MAINTENANCE REPATIRK
AND REHBHABILITATION

No Maintenance Required

This structure is a candidate for replacement under the BRT Program 94-95,
WPI #1110874.

!
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Appendix D
WSPRO Analysis

SR - 29 Turkey Branch
Bridge No. 050031



LOCATION OF CROSS SECTIONS

USED IN WSPRO
EXISTING BRIDGE
Station CL of Existing Bridge 1000 ft
Width of Existing Bridge 35 fi
Length of Existing Bridge 30 ft
Station of EXIT Section: 1000 - 30 - 35/2 = 952
Station of FULLYV Section: 1000 - 35/2 = 982
Station of APPR Section: 1000+30+35/2 = 1047
WIDENED BRIDGE
Station CL of Widened Bridge 1000 ft
Width of Widened Bridge 47 ft
Length of Widened Bridge 30 ft
Station of EXIT Section: 1000 - 30 - 47/2 = 947
Station of FULLYV Section: 1000 - 47/2 = 977
Station of APPR Section: 1000+30+47/2 = 1054
45 FOOT ALTERNATE BRIDGE
Station CL of 45” Bridge 1000 ft
Width of 45” Bridge 47 ft
Length of Bridge 45 ft
Station of EXIT Section: 1000 - 45 - 47/2 = 932
Station of FULLV Section: 1000 - 47/2 = 977
Station of APPR Section: 1000+45+47/2 = 1069

SR29 - Turkey Branch
Bridge No. 050031



GENERAL LOCATION OF CROSS SECTIONS USED IN WSPRO

!
i
i
|
!
I
o H EXIT(45)
1 9432
i FLOW
I ! EXIT(WD)
[ N
| |
; ; EXIT(EX)
| : : 9+52
i i
i i
| P ! !
N . ! ! JFULLV 9-77 (Widened & 457)
---------- jm » @ = wmle® @« & w2 e w ==
T LTI ) FOLLVER) 9+82
¢ A T Y 5 -
. i i :
: ' 30 :
il I E N ! ROAD
' : | : : 10+00 T T7SR20 T
é-z.' L 45’ % ,-
3 ! : §
050031 :
Dol N A —— | R, W
i i
I I
i !
! :
! ! APPR(EX)
: : 10+47
--------- i- - - - -i - - - - - -AP-PR(WD)
[ | 10+54
! Turkey Branch I
! ! APPR(45)
-k e e b R e e e — A b .: _________ .: .................... ib.;.ég._.-
} I I
e (CTOSS SecCtions for
l Existing Bridge
..... Cross Sections for
. Widended Bridge
,} *Note: Cross Sections are defined left to
right looking downstream.
SR29 - Turkey Branch

Bridge No. 050031
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WSPRO FEDERAL HIGHWAY ADMINISTRATION - U.
P060188 MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS
*%%* RUN DATE & TIME: 03-05-96 13:19
T1 SR 29 - OPEN CHANNEL ANALYSIS
T2 TURKEY BRANCH @ BR#050031 (BR31OPEN.DAT)
*
J3 5 6 3 17 13 14 16 28
*
l * 2 YEAR 50 YEAR 100 YEAR 500 YEAR
0 55 263 305 407
*%%* Q-DATA FOR SEC-ID, ISEQ = 1
*
* SLOPE FROM QUAD MAP
SK 0.0004 0.0004 0.0004 0.0004

*

* DOWNSTREAM OF BRIDGE

SURVEY CROSS SECTION LOCATED 100/

*%% START PROCESSING CROSS SECTION - "SURV1"
XS SURV1 883
GR 725,45.0 750,40.0 4508,38.7 4544,38.7
GR 4824,37.7 4869,37.7 4892,37.7 4975,37.1 4979,37.0
GR 4986,36.1 4998,35.4 5002,35.4 5015,36.1 5028,37.1
GR 5031,37.2 5051,37.7 5080,38.7 5230,38.9 5279,39.2
GR 5328,38.9 5509,39.4 6250,40.0 6275,45.0
N 0.08 0.08 0.06
SA 4979 5031
*
*
* SURVEY X-SCT LOCATED 30’ DOWNSTREAM OF BRIDGE
*%% FINISH PROCESSING CROSS SECTION - "SURV1"

1

*%* CROSS SECTION "SURV1" WRITTEN TO DISK, RECORD NO. =
-=-- DATA SUMMARY FOR SECID "SURV1" AT SRD = 883. ERR-CODE =
SKEW IHFNO VSLOPE EK CK
.0 0., **kkkkdkkkk .50 .00
X-Y COORDINATE PAIRS (NGP = 23):
X Y X ) Y X Y X
725.0 45.00 750.0 40.00 4508.0 38.70 4544.0
4824.0 37.70 4869.0 37.70 4892.0 37.70 4975.0
4979.0 37.00 4986.0 36.10 4998.0 35.40 5002.0
5015.0 36.10 5028.0 37.10 5031.0 37.20 5051.0
5080.0 38.70 5230.0 38.90 5279.0 39.20 5328.0
5509.0 39.40 6250.0 40.00 6275.0 45.00
X-Y MAX-MIN POINTS:
XMIN Y X YMIN XMAX Y X
725.0 45.00 4998.0 35.40 6275.0 45.00 725.0
SUBAREA BREAKPOINTS (NSA = 3):
4979. 5031.
'{OUGHNESS COEFFICIENTS (NSA = 3):
.080 .080 . 060
**% START PROCESSING CROSS SECTION - "EXIT "

S. GEOLOGICAI. SURVEY

38.70
37.10
35.40
37.70
38.90

45.00



XS EXIT 952
GR 740,45.0 750,40.0 4508,38.9
GR 4680,38.7 4702,38.8 4749,38.9 4808,38.7
GR 4849,38.7 4973,37.7 4979,37.1 4984,36.1 4987,35.9
GR 5000,34.9 5011,35.4 5013,35.9 5020,36.1 5023,36.9
GR 5044,37.7 5115,38.7 5152,39.4
GR 5221,39.4 5299,39.2 5492,39.4 6250,40.0 6260,45.0
N 0.08 0.08 0.06
SA 4973 5026
FL 82 4986 66 5027 49
*
*
*
* SURVEY X-SCT LOCATED @ DOWNSTREAM FACE OF BRIDGE
*%* FINISH PROCESSING CROSS SECTION - "EXIT "
**%%* CROSS SECTION "EXIT " WRITTEN TO DISK, RECORD NO. 2
--- DATA SUMMARY FOR SECID "EXIT " AT SRD = 952. ERR-CODE =
SKEW IHFNO VSLOPE EK CK
.0 0. **kkkkkd .50 .00
X-Y COORDINATE PAIRS (NGP = 27):
X Y X X Y X
740.0  45.00 750.0  40.00 4508.0 38.90 4680.0
4702.0 38.80 4749.0 38.90 4808.0 38.70 4849.0
4973.0 37.70 4979.0 37.10 4984.0 36.10 4987.0
4989.0 35.40 5000.0 34.90 5011.0 35.40 5013.0
5020.0 36.10 5023.0 36.90 5026.0 37.40 5044.0
5115.0 38.70 5152.0  39.40 5221.0 39.40 5299.0
5492.0  39.40 6250.0 40.00 6260.0  45.00
X-Y MAX-MIN POINTS:
XMIN Y X YMIN XMAX Y X
740.0 45.00 5000.0 34.90 6260.0  45.00 740.0
SUBAREA BREAKPOINTS (NSA = 3):
4973.  5026.
ROUGHNESS COEFFICIENTS (NSA = 3)
.080 .080 .060
FLOW LENGTH DATA (NFL = 3):
FLEN XSTA FLEN XSTA FLEN
82. 4986. 66. 5027. 49.
*%%* START PROCESSING CROSS SECTION - "FULLV"
XS FULLV 982
GR 740,45.0  750,40.0
GR 4508,38.9 4680,38.7 4702,38.8 4749,38.9 4808,38.7
GR 4849,38.7 4967,37.7 4975,37.7 4978,37.1 4982,36.1
GR 5000,34.4 5006,34.4 5010,35.4 5016,36.1 5022,37.1
GR 5044,37.7 5115,38.7 5152,39.4
GR 5221,39.4 5299,39.2 5492,39.4
GR 6250,40.0 6260,45.0
N 0.08 0.08 0.06
SA 4975 5028

*
*

4989,35.4
5026,37.4

Y
38.70
38.70
35.90
35.90
37.70
39.20

YMAX
45.00

4986,35.4
5028,37.7



* SURVEY X-SCT LOCATED 30’/ UPSTREAM OF BRIDGE
**%* FINISH PROCESSING CROSS SECTION - "FULLV"
:*% CROSS SECTION "FULLV" WRITTEN TO DISK, RECORD NO. = 3
--- DATA SUMMARY FOR SECID "FULLV" AT SRD = 982. ERR-CODE =
SKEW TIHFNO VSLOPE EK CK
I .0 0. *kkdkkkkks .50 .00
X-Y COORDINATE PAIRS (NGP = 27):
X Y X Y X Y X
740.0 45.00 750.0  40.00 4508.0 38.90 4680.0
4702.0 38.80 4749.0 38.90 4808.0 38.70 4849.0
4967.0 37.70 4975.0 37.70 4978.0 37.10 4982.0
4986.0 35.40 5000.0 34.40 5006.0  34.40 5010.0
5016.0 36.10 5022.0 37.10 5028.0 37.70 5044.0
5115.0 38.70 5152.0  39.40 5221.0 39.40 5299.0
5492.0 39.40 6250.0 40.00 6260.0 45.00
X-Y MAX-MIN POINTS:
XMIN Y X YMIN XMAX Y X
740.0  45.00 5000.0 34.40 6260.0 45.00 740.0
SUBAREA BREAKPOINTS (NSA = 3):
4975. 5028.
ROUGHNESS COEFFICIENTS (NSA = 3):
.080 .080 .060
*%% START PROCESSING CROSS SECTION - "“APPR "
XS  APPR 1047 _
GR 1090,45.0 1100,40.0 4508,39.0
GR 4654,38.8 4703,39.1 4753,38.7 4802,39.1
GR 4851,39.1 4884,39.4
GR 4926,39.4 4942,39.4 4958,38.7
GR 4975,37.7 4978,37.1 4982,36.1 4985,35.4
GR 4989,34.4 4995,33.8 5006,33.8 5011,34.4
GR 5015,35.4 5019,36.1 5022,37.1 5027,37.7
GR 5125,38.7 5148,38.6 5197,38.7 5246,39.1
GR 5295,39.1 5492,39.3 6450,40.0 6460,45.0
N 0.07 0.08 0.06
SA 4975 5027
*
*
* SURVEY X~-SCT LOCATED 100’ UPSTREAM OF BRIDGE
**%* FINISH PROCESSING CROSS SECTION - "APPR "
1*** CROSS SECTION "APPR " WRITTEN TO DISK, RECORD NO. = 4
--- DATA SUMMARY FOR SECID "APPR " AT SRD = 1047. ERR-CODE =
SKEW TIHFNO VSLOPE EK CK
.0 0. Hkkkkkkkk .50 .00
X-Y COORDINATE PAIRS (NGP = 32):
X Y X Y X Y X
1090.0  45.00 1100.0  40.00 4508.0 39.00 4654.0
4703.0 39.10 4753.0 38.70 4802.0 39.10 4851.0

Y
38.70
38.70
36.10
35.40
37.70
39.20

YMAX
45.00

Y
38.80
39.10



4884.0  39.40 4926.0  39.40 4942.0
4975.0 37.70 4978.0 37.10 4982.0
4989.0  34.40 4995.0 33.80 5006.0
5015.0 35.40 5019.0 36.10 5022.0
5125.0 38.70 5148.0 38.60 5197.0
5295.0 39.10 5492.0 39.30 6450.0
X-Y MAX-MIN POINTS:
XMIN Y X YMIN XMAX
1090.0 45.00 4995.0 33.80 6460.0
SUBAREA BREAKPOINTS (NSA = 3):
4975.  5027.
ROUGHNESS COEFFICIENTS (NSA = 3):
.070 .080 .060
*%%* START PROCESSING CROSS SECTION - "REFE "
XS  REFE 1117
GR 1090,45.0 1100,40.0
GR 4508,39.2 4803,38.7 4867,38.7
GR 4874,38.7 4949,37.7 4972,37.4
GR 4978,36.1 4989,35.4 4995,34.4
GR 5008,35.4 5013,36.1 5019,37.1
GR 5025,37.8 5113,38.7 5171,38.9
GR 5269,38.8 5492,39.1 6450,40.0
N 0.07 0.08 0.06
SA 4972 5025
FL 82 4986 66 5027 49
*
EX
*%% FINISH PROCESSING CROSS SECTION - "REFE "

**% CROSS SECTION "REFE " WRITTEN TO DISK, RECORD NO.

--- DATA SUMMARY FOR SECID

SKEW IHFNO
.0 0. *
X-Y COORDINATE PAIRS
X Y
1090.0 45.00
4867.0 38.70
4974.0 37.10
5003.0 34.40
5024.0 37.70
5220.0 38.70
6460.0 45.00
X-Y MAX-MIN POINTS:
XMIN Y
1090.0 45.00

SUBAREA BREAKPOINTS (NSA =
4972.

5025.

VSLOPE
dkkkdkkkdkk

(NGP =

X
1100.0
4874.0
4978.0
5008.0
5025.0
5269.0

X
4995.0

25):

40.00
38.70
36.10
35.40
37.80
38.80

YMIN
34.40

]ROUGHNESS COEFFICIENTS (NSA = 3):

.070

.080

.060

"REFE " AT SRD =

EK
.50

X
4508.0
4949.0
4989.0
5013.0
5113.0
5492.0

XMAX
6460.0

39.40 4958.0

36.10 4985.0

33.80 5011.0

37.10 5027.0

38.70 5246.0

40.00 6460.0

Y X

45.00 1090.0
4974,37.1
5003,34.4
5024,37.7
5220,38.7
6460,45.0

= 5
1117. ERR-CODE =
CK
.00

Y X

39.20 4803.0

37.70 4972.0

35.40 4995.0

36.10 5019.0

38.70 5171.0

39.10 6450.0

Y X

45.00 1090.0

38.70
35.40
34.40
37.70
39.10
45.00

45.00

38.70
37.40
34.40
37.10
38.90
40.00

YMAX
45.00



FLOW LENGTH DATA (NFL = 3):

FLEN XSTA FLEN XSTA FLEN
82. 4986. 66. 5027. 49.
+++ BEGINNING PROFILE CALCULATIONS -- 4

kkhkkkkkkkkhkhrhkkkkrkhkhkkkkkkkkkithkikxdkx2 YEAR STORM#** %k kkkdkkkdkkkkdhkdkhhkdkddddhhkhkk

XSID:CODE
SRD
SURV1:XS
883.
EXIT :XS
952.
FULLV:XS
S82.

===135 CONVEYANCE

: XS
1047.

APPR

: XS
1117.

REFE

FIRST USER DEFINED TABLE.

SRDL
FLEN

kkkkkk
khkkkkd

69.
67.

30.
30.

65.
65.

70.
69.

XSID:CODE

SURV1:XS
EXIT .: XS
FULLV:XS
APPR :XS
REFE :XS

dhkhkhkrhrhhRAhrhhkkkhhhhkkkkkhkkhkkx2%%x50 YEAR STORM**kkkhkkkdhhkkkkxkkxkkkhkhhhhhkrk

XSID:CODE
SRD

SURV1:XS
883.

EXIT :XS
952.

'FULLV:XS
982,

APPR :XS
1047.

SRDL
FLEN

*kkkkkk
*kkkkk

69.
67.

30.
30.

65.
65.

LEW
REW

4792.
5054.

4956.
5054.

4949,
5055.

4972.
5043.

4936.
5032.

Q
55.
55.
55.
55.

SRD
883.
952.
982.

1047.

AREA VHD HF EGL CRWS
K ALPH HO ERR FR#
142. .00 **xkx% 37.82 36.20
2749, 1.59 *%%%x*% *kkkkkk .12
108. .00 .03 37.84 *kkkkk%k
2945. 1.08 .00 .00 .09
117. .00 .01 37 .85 kkkkkkk
3409. 1.08 .00 .00 .08
RATIO OUTSIDE OF RECOMMENDED LIMITS.
WAPPR " KRATIO = 1.42
139. .00 .01 37.87 *kkkkkk
4832, 1.02 .00 .00 .05
120. .00 .01 37.88 *kkkkki
3439. 1.10 .00 .00 .08
WSEL AREA VEL FR#
37.81 142. .39 .12
37.84 108. .51 .09
37.85 117. .47 .08
37.86 139. .40 .05
37.88 120. .46 .08

55.

LEW
REW

3634.
5365.

4048.
5133.

3975.
5134.

4198.
5245.

1117.

AREA VHD
K ALPH

835. .00
13143. 2.73
471. .01
99859. 2.47
505. .01
10817. 2.63
414. .01
11838. 2.01

HF
HO

*kkdkk
kkkkxk

.04
.00

.02
.00

.04
.00

EGL
ERR

39.01
*kkkkkk

39.05
.00

39.07
.00

39.10
.00

CRWS
FR#

37.02
.13

hkkkkkk
.24

kdkkkhkkk
.23

kkkkkkk
.23

Q
VEL

55.
.39

55.
.51

55.
.47

55.
.40

55.
.46

K
2749.
2945.
3409.
4832.
3439,

Q
VEL

263.
.31

263.
.56

263.
.52

263.
.64

WSEL

37.81

37.84

37.85

37.86

37.88

XSTW

262.
98.

105.
71.
97.

WSEL

39.00

39.03

39.06

39.09



REFE :X§ 70. 4549, 540. .01 .03 39.14 Fxkkkkx 263. 39.13
1117. 68. 5524. 11848. 2.34 .00 .00 .18 .49

FIRST USER DEFINED TABLE.

XSID:CODE Q SRD WSEL AREA VEL FR# K XSTW
SURV1:XS 263. 883. 39.00 835. .31 .13 13143. 1666.
EXIT :XS 263. 952. 39.03 471. .56 .24 9989. 1085.
FULLV:XS 263. 982. 39.06 505. .52 23 10817. 1159.
APPR :XS 263. 1047. 39.09 414. .64 .23 11838. 896.
REFE :XS 263. 1117. 39.13 540. .49 .18 11848. 974.

dkkkkkhkkhhhhhhhkhhkhkkkhkkkhkkkhkkkkk*x%x]100 YEAR STORM* k% kkkkkkkkrhkrhkhhrhhhhhhhdhhk

XSID:CODE SRDL LEW AREA VHD HF EGL CRWS Q WSEL
SRD FLEN REW K ALPH HO ERR FR# VEL
ISURVl:XS kkkkkk 3387, 990. .00 **xkkk 39.09 37.15 305. 39.09
883. #**x*k*k% 5396. 15249, 2.73 %kkkkk Fdkkkkdkk .13 .31

EXIT :XS 69. 3755. 577. .01 .04 39.13 **kkddkkx 305. 39.12
952. 67. 5137. 11346. 2.79 .00 .00 .24 .53

FULLV:XS 30. 3681. 617. .01 .02 39.15 %kdkdkdkkk 305. 39.14
982. 30. 5138. 12275. 2.95 .00 .00 .23 .49

APPR :XS 65. 3899. 517. .01 .04 39.19 *kkkkki 305. 39.18
1047. 65. 5372. 12696. 2.69 .00 .00 .28 .59

REFE :XS 70. 4412. 639. .01 .04 39.23 *kdkdkkkk 305. 39.22
1117. 68. b622, 13340. 2.50 .00 .00 .18 .48

FIRST USER DEFINED TABLE.

XSID:CODE Q SRD WSEL AREA VEL FR# K XSTW
SURV1:X5 305. 883. 39.09 990. .31 .13 15249. 1972.
EXIT :XS 305. 952. 39.12 577. .53 .24 11346. 1382.
FULLV:XS 305. 982. 39.14 617. .49 .23 12275. 1457.
APPR :XS 305. 1047. 39.18 517. .59 .28 l12696. 1386.
REFE :XS 305. 1117. 39.22 639. .48 .18 13340. 1211.

AT I ETTAIE I AT I RI A I ITIRAEE AR XXX A2 X **%%X500 YEAR STORM#* %k kkkkkhkkhkkkkhkhkkkdkkhdhhhhhdkkk

XSID:CODE SRDL LEW AREA VHD HF EGL CRWS Q WSEL
SRD FLEN REW K ALPH HO ERR FR# VEL
SURV1:XS *kkkkk 2048, 1331. .00 *¥kkk 39.24 37.49 407. 39.24
883, **¥k%kk 5451, 20332. 2.55 *k*x*kk kkkkkdk .12 .31

===135 CONVEYANCE RATIO OUTSIDE OF RECOMMENDED LIMITS.
WEXIT " KRATIO = .68
'EXIT :XS 69. 3234. 832, .01 .04 39.29 *kdkkkkk 407. 39.27

952. 70. 5369. 13866. 3.49 .00 .00 .25 .49



FULLV:XS
982.

iPPR :XS
1047.

REFE :XS

1117.

30.
30.

65.
65.

70.
66.

3152.
5392.

3351,
5546.

3707.

.01
3.72

891.
14984.

.01
3.53

799.
16190.

912. .01

5798.

FIRST USER DEFINED TABLE.

XSID:CODE
SURV1:XS
EXIT :¥S
FULLV:XS
APPR :XS
REFE :XS

Q
407.

407.
407.
407.
407.

SRD
883.
952.
982.

1047.
1117.

16814.

WSEL
39.24
39.27
39.30
39.34
39.39

2.99

.02
.00

.04
.00

.04
.00

AREA
1331.
832.
891.
799.
912.

39.31
.00

39.35
.oo

39.40
.00

VEL
.31
.49
.46
.51
.45

hkkkhkk
.24

*kkkkkk
.28

Tkkkkkk
.21

FR#
.12
.25
.24
.28
.21

407.
.46

407.
.51

407.
.45

20332.
13866.
14984.
16190.
l6814.

39.30

39.34

39.39

XSTW
2503.
2011.
2126.
2129.
2091.
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WSPRO FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY
P060188 MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS

*%*% RUN DATE & TIME: -03-05-96 13:53

T1 SR 29 - EXISTING BRIDGE ANALYSIS
T2 TURKEY BRANCH @ BR#050031 (BR31EXBR.DAT)
%
J3 5 6 3 17 13 14 16 28
%*
* EXISTING 2 YEAR 50 YEAR 100 YEAR 500 YEAR
Q 27 55 263 305 407
*%*% Q-DATA FOR SEC-ID, ISEQ = 1
%*
* SLOPE FROM QUAD MAP
SK 0.0004 0.0004 0.0004 0.0004 0.0004
%
* SURVEY CROSS SECTION LOCATED 100’ DOWNSTREAM OF BRIDGE
*%%* START PROCESSING CROSS SECTION - "SURV1"
XS SURV1 883
GR 740,45.0 750,40.0 4508,38.7 4544,38.7
GR 4824,37.7 4869,37.7 4892,37.7 4975,37.1 4979,36.5
GR 4986,36.1 4998,35.4 5002,35.4 5015,36.1 5028,37.1
GR 5031,37.2 5051,37.7 5080,38.7 5230,38.9 5279,39.2
GR 5328,38.9 5509,39.4 6250,40.0 6260,45.0
N 0.08 0.08 0.06
sa 4979 5031
*
*
* SURVEY X-SCT LOCATED 30’ DOWNSTREAM OF BRIDGE
*%* FINISH PROCESSING CROSS SECTION - "SURV1"
*%* CROSS SECTION "SURV1" WRITTEN TO DISK, RECORD NO. = 1
--- DATA SUMMARY FOR SECID "SURV1" AT SRD = 883. ERR-CODE = 0
SKEW THFNO VSLOPE EK CK
.0 0. *kkkkkdkkx .50 .00
X~-Y COORDINATE PAIRS (NGP = 23):
X Y X Y X Y X Y
740.0  45.00 750.0  40.00 4508.0 38.70 4544.0  38.70
4824.0 37.70 4869.0 37.70 4892.0 37.70 4975.0  37.10
4979.0 36.50 4986.0 36.10 4998.0  35.40 5002.0  35.40
5015.0 36.10 5028.0 37.10 5031.0 37.20 5051.0 37.70
5080.0 38.70 5230.0 38.90 5279.0  39.20 5328.0  38.90
5509.0 39.40 6250.0 40.00 6260.0 45.00
X-Y MAX-MIN POINTS:
XMIN Y X YMIN XMAX Y X YMAX
740.0  45.00 4998.0 35.40 6260.0 45.00 740.0  45.00
SUBAREA BREAKPOINTS (NSA = 3):
4979.  5031.

ROUGHNESS COEFFICIENTS (NSA = 3):
.080 .080 .060

*%%* START PROCESSING CROSS SECTION - "EXIT "




XS EXIT 952
GR 740,45.0 750,40.0 4508,38.9
GR 4680,38.7 4702,38.8 4749,38.9 4808,38.7
GR 4849,38.7 4973,37.7 4979,37.1 4984,36.1 4987,35.9 4989,35.4
GR 5000,34.9 5011,35.4 5013,35.9 5020,36.1 5023,36.9 5026,37.4
GR 5044,37.7 5115,38.7 5152,39.4
GR 5221,39.4 5299,39.2 5492,39.4 6250,40.0 6260,45.0
N 0.08 0.08 0.06
SA 4973 5026
FL 82 4986 66 5027 49
*
*
*
* SURVEY X-SCT LOCATED @ DOWNSTREAM FACE OF BRIDGE
**%* FINISH PROCESSING CROSS SECTION - "EXIT "
**% CROSS SECTION "EXIT " WRITTEN TO DISK, RECORD NO. = 2
—--- DATA SUMMARY FOR SECID "EXIT " AT SRD = 952. ERR-CODE = 0
SKEW IHFNO VSLOPE EK CK
.0 0. *kkkkkkkk 50 .00
X-Y COORDINATE PAIRS (NGP = 27):
X Y X Y X Y X Y
740.0  45.00 750.0  40.00 4508.0 38.90 4680.0 38.70
4702.0 38.80 4749.0  38.90 4808.0 38.70 4849.0 38.70
4973.0 37.70 4979.0 37.10 4984.0 36.10 4987.0 35.90
4989.0  35.40 5000.0 34.90 5011.0 35.40 5013.0 35.90
5020.0 36.10 5023.0 36.90 5026.0 37.40 5044.0 37.70
5115.0 38.70 5152.0 39.40 5221.0 39.40 5299.0 39.20
5492.0 39.40 6250.0 40.00 6260.0 45.00
X-Y MAX-MIN POINTS:
XMIN Y X YMIN XMAX Y X YMAX
740.0  45.00 5000.0 34.90 6260.0 45.00 740.0  45.00
SUBAREA BREAKPOINTS (NSA = 3):
4973. 5026.
ROUGHNESS COEFFICIENTS (NSA = 3):
.080 .080 .060
FLOW LENGTH DATA (NFL = 3):
FLEN XSTA FLEN XSTA FLEN
82. 4986. 66. 5027. 49.
*** START PROCESSING CROSS SECTION - "FULLV"
XS FULLV 982
GR 740,45.0 750,40.0
GR 4508,38.9 4680,38.7 4702,38.8 4749,38.9 4808,38.7
GR 4849,38.7 4967,37.7 4975,37.7 4978,37.1 4982,36.1 4986,35.4
GR 5000,34.4 5006,34.4 5010,35.4 5016,36.1 5022,37.1 5028,37.7
GR 5044,37.7 5115,38.7 5152,39.4
GR 5221,39.4 5299,39.2 5492,39.4
GR 6250,40.0 6260,45.0
N 0.08 0.08 0.06
SA 4975 5028

*
*



*%% FINISH PROCESSING CROSS SECTION - "FULLV"

*%*%* CROSS SECTION "FULLV" WRITTEN TO DISK, RECORD NO. = 3
-- DATA SUMMARY FOR SECID "FULLV"Y" AT SRD = 982. ERR-CODE =
SKEW IHFNO VSLOPE EK CK
.0 0. *dkkkkdkdhdk .50 .00
X-Y COORDINATE PAIRS (NGP = 27):
X Y X Y X Y X
740.0 45.00 750.0 40.00 4508.0 38.90 4680.0
4702.0 38.80 4749.0 38.90 4808.0 38.70 4849.0
4967.0 37.70 4975.0 37.70 4978.0 37.10 4982.0
4986.0 - 35.40 5000.0 34.40 5006.0 34.40 5010.0
5016.0 36.10 5022.0 37.10 5028.0 37.70 5044.0
5115.0 38.70 5152.0 39.40 5221.0 39.40 5299.0
5492.0 39.40 6250.0 40.00 6260.0 45.00
X-Y MAX-MIN POINTS: )
XMIN Y X YMIN XMAX Y X
740.0 45.00 5000.0 34.40 6260.0 45.00 740.0

SUBAREA BREAKPOINTS (NSA = 3):
4975. 5028.

ROUGHNESS COEFFICIENTS (NSA = 3):
.080 .080 .060
*%% START PROCESSING CROSS SECTION - "BRDGE"
BR  BRDGE 982 40.26
GR 4986,40.26 4986,33.39 4988,33.2 4996,33.31
GR 5000,33.44 5004,33.58 5012,34.14 5014,34.11
GR 5014,40.26 4986,40.26
cD 4 35.1 6.0 41.8 45
PW 1 33.2,1.0 38.26,1.0 38.26,2.0 40.26,2.0
N 0.08
*
*
* CENTERLINE SR 29 ELEVATIONS

*%% FINISH PROCESSING CROSS SECTION - "BRDGE"

*** CROSS SECTION "BRDGE" WRITTEN TO DISK, RECORD NO. = 4
~—-— DATA SUMMARY FOR SECID "BRDGE" AT SRD = 982. ERR-CODE =
SKEW IHFNO VSLOPE EK CK
.0 O, *kkkdkkdkkk .50 .00
X~-Y COORDINATE PAIRS (NGP = 10):
X Y X Y X Y X
4986.0 40.26 4986.0 33.39 4988.0 33.20 4996.0
5000.0 33.44 5004.0 33.58 5012.0 34.14 5014.0
5014.0 40.26 4986.0 40.26
,X=Y MAX-MIN POINTS:
l XMIN Y X YMIN XMAX Y X
4986.0

40.26 4988.0 33.20 5014.0 34.11 4986.0

IROUGHNESS COEFFICIENTS (NSA = 1):

Y
38.70
38.70
36.10
35.40
37.70
39.20

YMAX
45.00

33.31
34.11

YMAX
40.26



.080

BRIDGE PARAMETERS:

BRTYPE BRWDTH LSEL USERCD EMBSS EMBELV WWANGL
4 35.1 40.26 *kkkkkk 6.00 41.80 45.00
PIER DATA: NPW = 4 PPCD = 1.
PELV PWDTH PELV PWDTH PELV PWDTH PELV PWDTH
33.20 1.0 38.26 1.0 38.26 2.0 40.26 2.0
*%x* START PROCESSING CROSS SECTION - "ROAD "
XR ROAD 1000 40.0
GR 4656,41.6 4705,41.8 4754,41.9 4803,41.8 4852,41.7
GR 4902,41.8 4951,41.8 5000,41.8 5049,41.8 5098,41.8
GR 5148,41.7 5197,41.8 5246,41.9 5295,41.8
N 0.012
*
*
* SURVEY X-SCT LOCATED 30/ UPSTREAM OF BRIDGE
**% FINISH PROCESSING CROSS SECTION - "ROAD "
*%*% CROSS SECTION "ROAD " WRITTEN TO DISK, RECORD NO. = 5
-—— DATA SUMMARY FOR SECID "ROAD " AT SRD = 1000. ERR-CODE =
SKEW TIHFNO VSLOFE EK CK
.0 O, Fkdkkkkdhdd .50 .00
X-Y COORDINATE PAIRS (NGP = 14):
X Y X Y X Y X
4656.0 41.60 4705.0 41.80 4754.0 41.90 4803.0
4852.0 41.70 4902.0 41.80 4951.0 41.80 5000.0
5049.0 41.80 5098.0 41.80 5148.0 41.70 5197.0
5246.0 41.90 5295.0 41.80
X-Y MAX~-MIN POINTS:
XMIN Y X YMIN XMAX Y X
4656.0 41.60 4656.0 41.60 5295.0 41.80 4754.0
ROUGHNESS COEFFICIENTS (NSA = 1):
.012
ROAD GRADE DATA: IPAVE RDWID USERCF
] *kkkk 40.0 *kkxkkk

XREFLT XREFRT FDSTLT FDSTRT
Fkkkkkk kkkkkkk Frkkkkkk khkkkkkhk

BRIDGE PROJECTION DATA:

41.80
41.80
41.80

41.90

*%% START PROCESSING CROSS SECTION - "APPR "
AS APPR 1047
GR 1090,45.0 1100,40.0 4508,39.0
GR 4654 ,38.8 4703,39.1 4753,38.7 4802,39.1
GR 4851,39.1 4884,39.4
GR 4926,39.4 4942,39.4 4958,38.7
GR 4975,37.7 4978,37.1 4982,36.1 4985,35.4
GR 4989,34.4 4995,33.8 5006,33.8 5011,34.4
GR 5015,35.4 5019,36.1 5022,37.1 5027,37.7
GR 5125,38.7 5148,38.6 5197,38.7 5246,39.1
GR 5295,39.1 5492,39.3 6450,40.0 6460,45.0
N 0.07 0.08 0.06



SA 4975 5027
BP 4986 5016
*
*
* SURVEY X-SCT LOCATED 100/ UPSTREAM OF BRIDGE
*** FINISH PROCESSING CROSS SECTION - "APPR "
**%* CROSS SECTION "APPR " WRITTEN TO DISK, RECORD NO. = 6
——- DATA SUMMARY FOR SECID "APPR " AT SRD = 1047. ERR-CODE = 0
SKEW IHFNO VSLOPE EK CK
.0 0. kdkkddkk .50 .00
X-Y COORDINATE PAIRS (NGP = 32):
X Y X Y X Y X Y
1090.0  45.00 1100.0  40.00 4508.0 39.00 4654.0 38.80
4703.0 39.10 4753.0 38.70 4802.0 39.10 4851.0 39.10
4884.0  39.40 4926.0  39.40 4942.0  39.40 4958.0 38.70
4975.0 37.70 4978.0 37.10 4982.0 36.10 4985.0 35.40
4989.0  34.40 4995.0 33.80 5006.0 33.80 5011.0 34.40
5015.0 35.40 5019.0 36.10 5022.0 37.10 5027.0 37.70
5125.0 38.70 5148.0 38.60 5197.0 38.70 5246.0  39.10
5295.0 39.10 5492.0  39.30 6450.0  40.00 6460.0  45.00
X-Y MAX-MIN POINTS:
XMIN Y X YMIN XMAX Y X YMAX
1090.0 45.00 4995.0 33.80 6460.0 45.00 1090.0  45.00
SUBAREA BREAKPOINTS (NSA = 3):
4975. 5027.
ROUGHNESS COEFFICIENTS (NSA = 3):
.070 .080 .060
BRIDGE PROJECTION DATA: XREFLT XREFRT FDSTLT FDSTRT
4986. 5016. *%%x%kk%k%k % % % % %k %k %
*%%* START PROCESSING CROSS SECTION - "REFE "
XS  REFE 1117
GR 1090,45.0 1100,40.0 4508,39.2 4803,38.7 4867,38.7
GR 4874,38.7 4949,37.7 4972,37.4 4974,37.1
GR 4978,36.1 4989,35.4 4995,34.4 5003,34.4
GR 5008,35.4 5013,36.1 5019,37.1 5024,37.7
GR 5025,37.8 5113,38.7 5171,38.9 5220,38.7
GR 5269,38.8 5492,39.1 6450,40.0 6460,45.0
N 0.07 0.08 0.06
sa 4972 5025
FL 82 4986 66 5027 49
*
HP 1 APPR 39.19 1 39.19
*%% FINISH PROCESSING CROSS SECTION - "REFE "
**%* CROSS SECTION "REFE " WRITTEN TO DISK, RECORD NO. = 7
.—— DATA SUMMARY FOR SECID "REFE " AT SRD = 1117. ERR-CODE = 0
SKEW IHFNO VSLOPE EK CK
.0 0. Hkkkkkkkx .50 .00



l X-Y COORDINATE PAIRS (NGP

25):

X Y X Y X Y X Y
I 1090.0  45.00 1100.0  40.00 4508.0  39.20 4803.0 38.70
4867.0 38.70 4874.0 38.70 4949.0 37.70 4972.0  37.40
4974.0 37.10 4978.0 36.10 4989.0  35.40 4995.0  34.40
5003.0 34.40 5008.0 35.40 5013.0 36.10 5019.0 37.10
5024.0 37.70 5025.0 37.80 5113.0 38.70 5171.0  38.90
5220.0 38.70 5269.0 38.80 5492.0 39.10 6450.0 40.00
6460.0 45.00
X-Y MAX-MIN POINTS:
XMIN Y X YMIN XMAX Y X YMAX
1090.0 45.00 4995.0 34.40 6460.0 45.00 1090.0 45.00
SUBAREA BREAKPOINTS (NSA = 3):
] 4972.  5025.
ROUGHNESS COEFFICIENTS (NSA = 3):
.070 .080 .060
FLOW LENGTH DATA (NFL = 3):
FLEN XSTA FLEN XSTA FLEN
82. 4986, 66. 5027. 49.

kkkkkrhRETIR R AR R AR IR IRk kA kkk** %50 YEAR STORM#**kkkkkkhkkdhhkhkhkkhhkkhhdkdhhkkhdk

CROSS-SECTION PROPERTIES: ISEQ = 6; SECID = APPR ; SRD = 1047.
WSEL SA# AREA K TOPW WETP ALPH LEW REW QCR
1 169. 1076. 1029. 1029. 388.
2 206. 9515. 52. 53. 2329.
3 159. 2292, 357.  357. 600.
39.19 $33. 12883. 1437. 1438. 2.77 3860. 5384.  1109.
VELOCITY DISTRIBUTION: ISEQ = 6; SECID = APPR ; SRD = 1047.
WSEL LEW REW AREA K o} VEL
39.19 3860.5 5383.6 533.4  12883. 263. .49
STA. 3860.5 4734.7 4980.8 4985.7 4988.7 4991.2
A(I) 122.5 58.6 16.4 12.9 12.4
V(I) .11 .22 .80 1.02 1.06
STA. 4991.2 4993.6 4995.7 4997.9 5000.1 5002.3
A(I) 12.0 11.6 11.6 11.8 11.8
V(I) 1.10 1.13 1.14 1.11 1.11
STA. 5002.3 5004.4 5006.5 5008.9 5011.3 5014.3
A(I) 11.5 11.5 12.0 12.1 13.1
V(I) 1.14 1.15 1.10 1.09 1.01
STA. 5014.3 5018.9 5035.0 5051.0 5072.3 5383.6
. A(I) 15.9 28.6 21.2 24.2 101.5
V(I) .82 .46 .62 .54 .13



CROSS-SECTION PROPERTIES: ISEQ = 4; SECID = BRDGE; SRD =
WSEL SA# AREA K TOPW WETP ALPH LEW REW
1 154. 7199. 28. 39.
39.04 154. 7199. 28. 39. 1.00 4986. 5014.
VELOCITY DISTRIBUTION: ISEQ = 4; SECID = BRDGE; SRD = 9
WSEL LEW REW AREA K Q VEL
39.04 4986.0 5014.0 153.8 7199. 263. 1.71
X STA. 4986.0 4989.4 4990.5 4991.6 4992.6
A(I) 19.8 6.3 6.2 6.3 6.3
V(I) .67 2.10 2.14 2.10 2.10
X STA. 4993.7 4994.8 4995.9 4997.0 4998.1
l A(I) 6.2 6.2 6.3 6.4 6.4
V(I) 2.11 2.12 2.08 2.04 2.06
X STA. 4999.3 5000.4 5001.6 5002.7 5003.9
] A(I) 6.4 6.4 6.4 6.3 6.4
V(I) 2.04 2.06 2.05 2.08 2.06
X STA. 5005.1 5006.3 5007.5 5008.8 5010.1
A(I) 6.4 6.6 6.5 6.7 19.3
V(I) 2.05 1.99 2.01 1.98 .68

r***********************************100 YEAR STORM#**%%%%kkkkhkhhhkkkdhkkkdhkhdkkhhxkxd

4

CROSS—-SECTION PROPERTIES: ISEQ = 6; SECID = APPR SRD

WSEL SA# AREA K TOPW WETP ALPH LEW REW
1 347, 2760. 1524. 1524.
2 213. 10081. 52. 53.
3 218. 3094. 506. 506.
39.33 779.  15935. 2082. 2083. 3.49 3383. 5533.
VELOCITY DISTRIBUTION: ISEQ = 6; SECID = APPR ; SRD = 10
WSEL LEW REW AREA K Q VEL
39.33 3383.4 5533.1 779.1  15935. 305. .39
X STA. 3383.4 4482.7 4648.6 4824.7 4982.4
A(I) 177.3 68.2 69.2 50.6 18.1
V(I) .09 .22 .22 .30 .84
X STA. 4987.0 4990.2 4993.0 4995.6 4998.2
A(I) 15.4 14.5 14.1 14.2 14.2
, V(I) .99 1.05 1.08 1.08 1.08
X STA. 5000.8 5003.3 5005.9 5008.5 5011.5
A(I) 14.1 14.1 14.4 14.8 16.2
V(I) 1.08 1.08 1.06 1.03 .94

982.

QCR
2046.
2046.

82.

4993.7

4999.3

5005.1

5014.0

1047.

QCR
941.
2453.
813.
1447.

47.

4987.0

5000.8

5015.2



X STA. 5015.2 5022.5 5040.5 5059.2 5083.¢9 5533.1

A(I) 22.9 29.7 26.2 29.0 142.0
V(I) .67 .51 .58 .53 LAl
CROSS~-SECTION PROPERTIES: ISEQ = 4; SECID = BRDGE; SRD = 982.
WSEL SA# AREA K TOPW WETP ALPH LEW REW QCR
1 156. 7374. 28. 39, 2096.
39.13 156. 7374. 28. 39. 1.00 4986. 5014. 2096.
VELOCITY DISTRIBUTION: ISEQ = 4; SECID = BRDGE; SRD = 982.
WSEL LEW REW AREA K Q VEL
39.13 4986.0 5014.0 156.3 7374. 305. 1.95
X STA. 4986.0 4989.5 4990.5 4991.6 4992.7 4993.7
A(I) 20.4 6.1 6.3 6.4 6.4
V(I) .75 2.50 2.44 2.39 2.39
X STA. 4993.7 4994.8 4995.9 4997.0 4998.2 4999.3
A(I) 6.3 6.3 6.4 6.5 6.5
V(I) 2.41 2.42 2.37 2.33 2.34
X STA. 4999.3 5000. 4 5001.6 5002.7 5003.9 5005.1
A(I) 6.5 6.4 6.5 6.5 6.5
V(I) 2.35 2.37 2.35 2.34 2.36
X STA. 5005.1 5006.3 5007.5 5008.8 5010.0 5014.0
A(I) 6.5 6.7 6.6 6.5 19.9
V(I) 2.34 2.28 2.30 2.34 .76

&*********************************500 YEAR STORM****kkkkkkkdkkkkhkhkkkkkhkkdkkdkhdhknk

I CROSS-SECTION PROPERTIES: ISEQ = 6; SECID = APPR ; SRD = 1047.
WSEL SA# AREA K TOPW WETP ALPH LEW REW QCR
1 922, 9977. 2546. 2546. 3150.
2 228. 11253. 52. 53. 2709.
| 3 414. 6166. 889. 889. 1601.
39.61 1564. 27396. 3487. 3488. 3.56 2429. 5916. 3148.
VELOCITY DISTRIBUTION: ISEQ = 6; SECID = APPR ; SRD = 1047.
WSEL LEW REW AREA K 0 VEL
39.61 2429.1 5916.3 1563.9 27396. 407. .26
lx STA. 2429.1 3932.3 4164.7 4346.2 4503.3 4624.2
A(I) 331.5 110.4 97.3 91.9 83.0

! V(I) .06 .18 .21 .22 .25



X STA. 4624.2 4742.8 4967.1 4984.9 4990.3 4994.6
A(I) 82.5 112.3 43.2 26.0 23.9
V(I) .25 .18 .47 .78 .85
X STA. 4994.6 4998.7 5002.8 5006.7 5011.2 5017.5
A(I) 23.7 23.7 23.1 24.4 27.6
V(I) .86 .86 .88 .83 .74
X STA. 5017.5 5036.8 5059.6 5091.4 5147.6 5916.3
A(I) 43.7 38.7 44.9 58.0 253.8
V(I) .47 .53 .45 .35 .08
CROSS-SECTION PROPERTIES: ISEQ = 4; SECID = BRDGE; SRD = 982.
WSEL SA# AREA K TOPW WETP ALPH LEW REW QCR
1 161. 7687. 28. 39, 2187.
39.29 161. 7687. 28. 39. 1.00 4986. 5014.  2187.
VELOCITY DISTRIBUTION: ISEQ = 4; SECID = BRDGE; SRD = 982.
WSEL LEW REW AREA K Q VEL
39.29 4986.0 5014.0 160.8 7687. 407. 2.53
{ STA. 4986.0 4989.5 4990.6 4991.6 4992.7 4993.8
A(I) 21.2 6.5 6.4 6.3 6.5
V(I) .96 3.14 3.18 3.22 3.11
X STA. 4993.8 4994.8 4995.9 4997.0 4998.2 4999.3
A(I) 6.5 6.6 6.6 6.7 6.6
V(I) 3.14 3.10 3.10 3.04 3.06
X STA. 4999.3 5000. 4 5001.6 5002.8 5003.9 5005.1
A(I) 6.7 6.7 6.7 6.6 6.7
V(I) 3.04 3.06 3.04 3.09 3.06
X STA. 5005.1 5006.3 5007.5 5008.7 5010.0 5014.0
A(I) 6.7 6.7 6.8 6.9 20.6
V(I) 3.04 3.04 2.99 2.94 .99
+++ BEGINNING PROFILE CALCULATIONS -- 5

Lk k ok ko kkk kI kAR k kAR kAR XK AXXXXXEXTSTING CONDITION**khkkdkkkkhkkkkdkhhhhkhkhdkhkd

XSID:CODE SRDL
SRD FLEN
JURV1:XS khkkkk
: 883. *kkdkk*k
EXIT :XS 69.
952. 67.

LEW
REW

4948.
5035.

4977.
5026.

AREA
K

68.
1350.

74.
1831.

VHD HF
ALPH HO
.00 %¥kkxk

1.10 **kkkk

.02
.00

.00
1.00

EGL
ERR

37.30
hkkkhkk

37.32
.00

CRWS
FR#

35.97
.08

kdkkkdkk
.05

Q
VEL

27.
.40

27.
.36

WSEL

37.30

37.32



FULLV:FV 30. 4977. 85. .00
982. 30. 5024. 2305. 1.00
<<<<<THE ABOVE RESULTS REFLECT

I ===135 CONVEYANCE RATIO OUTSIDE OF RECOMMENDED LIMITS.

"APPR "
APPR :AS 65. 4977. 110. .00
1047. 65. 5024. 3593. 1.00

<<<<<THE ABOVE RESULTS REFLECT

<<<<<RESULTS REFLECTING THE

.01 37.33 FkFkkkk 27. 37.33

.00 .00 .04 .32
"NORMAL" (UNCONSTRICTED) FLOW>>>>>
KRATIO = 1.56

.01 37.33 Fkdkkkxk 27. 37.33

.00 .00 .03 .24
"NORMAL" (UNCONSTRICTED) FLOW>>>>>

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 30. 4986. 106. .00 .00 37.33 33.79 27. 37.33
982. 30. 5014. 4106. 1.15 .00 .00 .02 .26
I TYPE PPCD FLOW c P/A LSEL BLEN XLAB XRAB
4. 1. 1. .932  .039  40.26 kkkkkk kkkkkk kkkkkk
XSID:CODE SRD FLEN HF  VHD EGL ERR o WSEL
ROAD :RG 1000. <<<<<EMBANKMENT IS NOT OVERTOPPED>>>>>
| XSID:CODE  SRDL LEW AREA  VHD HF EGL CRWS Q WSEL
SRD  FLEN REW K ALPH HO ERR FR# VEL
APPR :AS 30. 4977. 110. .00 .00 37.33  34.29 27. 37.33
1047. 30. 5024. 3586. 1.00 .00 .00 .03 .24
M(G)  M(K) KQ XLKQ XRKQ OTEL
} .406  .001 3590. 4987. 5015. 37.33
<<<<<END OF BRIDGE COMPUTATIONS>>>>>
===135 CONVEYANCE RATIO OUTSIDE OF RECOMMENDED LIMITS.
WREFE " KRATIO = .62
XSID:CODE  SRDL LEW AREA  VHD HF EGL CRWS o) WSEL
SRD FLEN REW K ALPH HO ERR FR# VEL
IREFE : XS 70. 4972. 83. .00 .01 37.34 *kkkxkx 27. 37.34
1117. 68. 5021. 2215. 1.00 .00 .00 .04 .32
l FIRST USER DEFINED TABLE.

XSID:CODE Q SRD WSEL AREA VEL FR# K  XSTW
SURV1:XS 27. 883. 37.30 68. .40 .08 1350. 87.
EXIT :XS 27. 952, 37.32 74. .36 .05 1831. 49.
FULLV:FV 27. 982. 37.33 85. .32 .04 2305. 47.
BRDGE: BR 27. 982. 37.33 106. .26 .02 4106. 28.
ROAD :RG 0. 1000, % kkkkkkkhhkhhhhkk 1.00% %k kkhkkkkhkkhhkhhkhkhkhdhdk
APPR :AS 27. 1047. 37.33 110. .24 .03 3586. 47.
REFE :XS 27. 1117. 37.34 83. .32 .04 2215. 49.



XSID:CODE SRDL LEW AREA
SRD FLEN REW K

SURV1: XS *kkkkk 4798. 140.
883. *****x* 5054. 2749.

EXIT :XS 69. 4958. 107.
952. 67. 5053. 2889,
FULLV:FV 30. 4952. 115.
982. 30. 5053. 3351.

VHD HF
ALPH HO

.00 *kkkk

1.58 %kkkk K%
.00 .03

1.07 .00
.00 .01

1.07 .00

<<<<<THE ABOVE RESULTS REFLECT "NORMAL"

EGL
ERR

37.80
*kdkkk

37.83
.00

37.83
.00

CRWS
FR#

36.20
.12

kkkkkkk
.09

d*kkkkkk
.08

Q
VEL

55.
.39

55.
.52

55.
.48

Kk dkkkkkkkkkr XKk kkhkkkkkkkkkkkkkkd*%2 YEAR STORMAkkkhkkhkkkkkhdkhkhhhhhrhhhhkdkhhkhhk

WSEL

37.79

37.82

37.83

(UNCONSTRICTED) FLOW>>>>>

===135 CONVEYANCE RATIO OUTSIDE OF RECOMMENDED LIMITS.

"APPR " KRATIO
APPR :AS 65. 4973. 137. .00 .01
1047. 65. 5041. 4773. 1.01 .00

<<<<<THE ABOVE RESULTS REFLECT

<<<<<RESULTS REFLECTING THE

XSID:CODE SRDL LEW AREA VHD HF EGL - CRWS Q
SRD FLEN REW K ALPH HO ERR FR# VEL
BRDGE: BR 30. 498e6. 120. .00 .01 37.83 34.03 55.
982. 30. 5014. 4962. 1.14 .00 .00 .04 .46

TYPE PPCD FLOW C P/A LSEL BLEN XLAB XRAB

4. 1. 1. .935 .039 40.26 %k%kkkk kkkdkk *kdkkkk

XSID:CODE SRD FLEN HF VHD EGL ERR Q WSEL

ROAD :RG 1000. <<<<<EMBANKMENT IS NOT OVERTOPPED>>>>>

XSID:CODE SRDL LEW AREA VHD HF EGL CRWS Q
SRD FLEN REW K ALPH HO ERR FR# VEL
APPR :AS 30. 4973. 137. .00 .00 37.84 34.55 55.
1047. 30. 5041. 4761. 1.01 .01 .00 .05 .40

M(G) M(K) KQ XLKQ XRKQ OTEL

.592 .035 4608. 4987. 5015, 37.84

<<<<<END OF BRIDGE COMPUTATIONS>>>>>
XSID:CODE SRDL LEW AREA VHD HF EGL CRWS Q
SRD FLEN REW K ALPH HO ERR FR# VEL
REFE :XS 70. 4937. 118. .00 .01 37.86 *kkkkkxk 55.
1117. 69. 5030. 3370. 1.09 .00 .00 .08 .47
FIRST USER DEFINED TABLE.

XSID:CODE Q SRD WSEL AREA VEL FR# K
SURV1:XS 55. 883. 37.79 140. .39 .12 2749.
EXIT :XS 55. 952. 37.82 107. .52 .09 2889.
FULLV:FV 55. 982. 37.83 115. .48 .08 3351.

"NORMAL"

= 1.42
37.85 *kkkkk%
.00 .05

55.
.40

37.84

(UNCONSTRICTED) FLOW>>>>>

CONSTRICTED FLOW FOLLOW>>>>>

WSEL

37.83

WSEL

37.84

WSEL

37.85

XSTW

256.
95.

l102.



BRDGE:BR 55. 982. 37.83 120. .46 .04 4962. 28.

ROAD :RG 0. 1000.**kkkkkkkkkkkdkkkk 1.00**kkkkkkhkdkhkkkkkkkkhkhkhkhkhk
APPR :AS 55. 1047. 37.84 137. .40 .05 4761. 68.
REFE :XS 55. 1117. 37.85 118. .47 .08 3370. 93.

L**********************************50 YEAR STORM#***kxkkkkkdkhkdhkhkkhkkddhhkhhdkhkhhkhhhhkd

XSID:CODE SRDL LEW AREA VHD HF EGL CRWS Q WSEL
SRD FLEN REW K ALPH HO ERR FR# VEL
SURV1:XS *kkkkk 3652, 828. .00 *xk%k 39.00 36.98 263. 39.00

] 883. *%*%kx* 5363. 13141. 2.75 *kkdkk dkddkkk .13 .32

EXIT :XS 69. 4068. 465. .01 .04 39.04 *¥xkkkkk 263. 39.03

I 952. 67. 5132. 9907. 2.45 .00 .00 .24 .57

FULLV:FV 30. 3994. 498. .01 .02 39.06 *kkkidkk 263. 39.05
982. 30. b5134. 10736. 2.61 .00 .00 .23 .53

<<<<<THE ABOVE RESULTS REFLECT "NORMAL" (UNCONSTRICTED) FLOW>>>>>

APPR :AS 65. 4215. 410. .01 .04 39.10 *&x&kkkkk 263. 39.09

1047. 65. 5244. 11772. 2.00 .00 .00 .23 .64

<<<<<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 30. 4986. 154. .06 .03  39.10 34.99 263. 39.04
982. 30. 5014. 7197. 1.24 .03 .00 .14 1.71
TYPE PPCD FLOW c P/A LSEL BLEN XLAB XRAB
4. 1. 1. .899  .043  40.26 *kkkkk kkkkkk kkkkkx
XSID:CODE SRD FLEN HF  VHD EGL ERR o WSEL
ROAD :RG 1000. <<<<<EMBANKMENT IS NOT OVERTOPPED>>>>>
XSID:CODE  SRDL LEW AREA  VHD HF EGL CRWS Q WSEL
SRD FLEN REW K ALPH HO ERR FR# VEL
APPR :AS 30. 3851. 537. .01 .04 39.20 35.57 263.  39.19
1047. 54. 5386. 12930. 2.78 .07 .00 .24 .49
M(G)  M(K) KQ XLKQ XRKQ OTEL
.973  .427 7428. 4990. 5018. 39.18

<<<<<END OF BRIDGE COMPUTATIONS>>>>>

XSID:CODE SRDL LEW AREA VHD HF EGL CRWS Q WSEL
SRD FLEN REW K ALPH HO ERR FR# VEL

!REFE X8 70. 4404. 641. .01 .03 39.23 *kkkkkk 263. 39.22
1117. 68. 5625. 13360. 2.52 .00 .00 .16 .41

FIRST USER DEFINED TABLE.



XSID:CODE Q SRD WSEL AREA VEL FR# K XSTW

SURV1:XS 263. 883. 39.00 828. .32 .13 13141. 1644.
EXIT :XS 263. 852. 39.03 465. .57 .24 9907. 1065.
FULLV:FV 263. 982. 39.05 498. .53 .23 10736. 1139.
BRDGE: BR 263. 982. 39,04 154. 1.71 .14 7197. 28.
ROAD :RG 0. 1000.%**kkkkkkkkdkhhdhk 1.00%kkkkkkkkkhkhkhkdkkhkkkkkdk
APPR :AS 263. 1047. 39.19 537. .49 .24 12930. 1450.
REFE :XS 263. 1117. 39.22 641. .41 .16 13360. 1221.

kkkkkhkkhkhkdhkhkhkhkhkhkhkdkkkdkkhkhhkdhrhkdk®*x*x]100 YEAR STORM**kdkkkkdkdhkhkhkhkhkdhkhkddkdhkdhdbthdhhdk

XSID:CODE SRDL LEW AREA VHD HF EGL CRWS Q WSEL
SRD FLEN REW K ALPH HO ERR FR# VEL
SURV1:XS *kkkkd 3402, 983. .00 *%k%% 39.09 37.10 305. 39.08

883. ***%x%k%x 5304, 15248. 2.76 %*kkkk kkdkkkkk .13 .31
EXIT :¥8 69. 3771. 570. .01 .04 39.13 *Fkkkkx 305. 39.12
952. 67. 5137. 11263. 2.77 .00 .00 .24 .54
FULLV:FV 30. 3696. 611. .01 .02 39.15 *¥kkkkkk 305. 39.14
982. 30. 5138. 12193. 2.94 .00 .00 .23 .50
<<<<<THE ABOVE RESULTS REFLECT "NORMAL" (UNCONSTRICTED) FLOW>>>>>
APPR :AS 65. 3912. 512. .01 .04 39.19 *kkkdkdk 305. 39.17
1047. 65. 5369. 12635. 2.67 .00 .00 .28 .60

<<<<<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 30. 4986. 156. .08 .03 39.20 35.15 305. 39.13
982. 30. 5014. 7367. 1.27 .04 .00 .16 1.95
TYPE PPCD FLOW c P/A LSEL BLEN XLAB XRAB
4. 1. 1.  .887  .043  40.26 **kkkk%k kkkkkk kkkkkx
XSID:CODE SRD  FLEN HF  VHD EGL ERR Q WSEL
ROAD :RG 1000. <<<<<EMBANKMENT IS NOT OVERTOPPED>>>>>
XSID:CODE  SRDL LEW AREA . VHD HF EGL CRWS Q WSEL
SRD  FLEN REW K ALPH HO ERR FR# VEL
IAPPR :AS 30. 3385. 778. .01 .05 39.34 35.70 305. 39.33
1047. 65. 5532. 15923. 3.49 .09 -.01 .21 .39
M(G) M(K) KQ XLKQ XRKQ OTEL
.981  .508 7914. 4989. 5017. 39.32

l <<<<<END OF BRIDGE COMPUTATIONS>>>>>

.XSID:CODE SRDL LEW AREA VHD HF EGL CRWS Q WSEL
SRD FLEN REW K ALPH HO ERR FR# VEL
‘REFE :XS 70. 3834. 852. .01 .02 39.36 *kkkdkik 305. 39.36

l 1117. 66. 5767. 15969. 2.95 .00 .00 .16 .36



FIRST USER DEFINED TABLE.

XSID:CODE Q SRD WSEL AREA VEL FR# K XSTW
SURV1:XS 305. 883. 39.08 983. .31 .13 15248. 1954.
EXIT :XS 305. 952. 39.12 570. .54 .24 11263. 1366.
FULLV:FV 305. 982. 39.14 611. .50 .23 12193. 1442.
BRDGE: BR 305. 982. 39.13 156. 1.95 .16 7367. 28.
ROAD :RG O. 1000, %%kkkkkdkkkkkkkkkkk 1.00%kdkkdkkdhkdhkhkhhkhrhhhhdkdhk
APPR :AS 305. 1047. 39.33 778. .39 .21 15923. 2080.
REFE :XS 305. 1117. 39.36 852. .36 .16 15969. 1932.

kkkkkkhkhkkhhhkkhhkkhkhkhhkkkkhkkxx*x*k*x500 YEAR STORM#*kkkkkhkkkkhhkhkhkkhkhhhkhkhkkkhdhhkkk

XSID:CODE SRDL LEW AREA VHD HF EGL CRWS Q WSEL
SRD FLEN REW K ALPH HO ERR FR# VEL
SURV1:XS *kkkkk 2958, 1325. .00 F*kkkk 39.24 37.45 407. 39.24

883. ***k%*¥k% 5450. 20332. 2.59 *k¥kdkk Kkkkkkk .12 .31
===135 CONVEYANCE RATIO OUTSIDE OF RECOMMENDED LIMITS.
WEXIT " KRATIO = .68
EXIT :XS 69. 3245. 825. .01 .04 39.28 *kkkkkik 407. 39.27
952. 70. b5366. 13801. 3.48 .00 .00 .25 .49
FULLV:FV 30. 3163. 884. .01 .02 39.31 *¥kkkkk 407. 39.29
982. 30. 5390. 14912. 3.71 .00 .00 .24 .46
<<<<<THE ABOVE RESULTS REFLECT "NORMAL" (UNCONSTRICTED) FLOW>>>>>
APPR :AS 65. 3360. 793. .01 .04 39.35 kkdkdkkkk 407. 39.34
1047. 65. 5542. i16118. 3.52 .00 .00 .28 .51

<<<<<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 30. 4986. 161. .13 .05 39.41  35.47 407. 39.29
982. 30. 5014. 7678. 1.26 .08 .00 .21 2.53
TYPE PPCD FLOW c P/A LSEL BLEN XLAB XRAB
4. 1. 1. .891  .044  40.26 Hxkkkk kkkkkx kkkxkk
XSID:CODE SRD FLEN HF  VHD EGL ERR Q WSEL
ROAD :RG 1000. <<<<<EMBANKMENT IS NOT OVERTOPPED>>>>>
XSID:CODE  SRDL LEW AREA  VHD HF EGL CRWS o WSEL
SRD  FLEN REW K ALPH HO ERR FR# VEL
APPR :AS 30. 2426. 1567. .00 .07 39.61 36.05 407. 39.61
1047. 86. 5917. 27448. 3.56 .14 .01 .13 .26
M(G) M(K) KQ XLKQ XRKQ OTEL
.987  .676 8780. 4987. 5015. 39.61




<<<<<END OF BRIDGE COMPUTATIONS>>>>>

XSID:CODE SRDL LEW AREA VHD HF EGL CRWS Q WSEL
... SRD FLEN REW K ALPH HO ERR FR# VEL
)
"REFE :XS 70. 2683. 1569. .00 .01 39.63 *kkkkkk 407. 39.63
1117. 67. 6055. 27002. 2.82 .00 .00 .11 .26

kIRST USER DEFINED TABLE.

XSID:CODE Q SRD WSEL AREA VEL FR# K XSTW

l SURV1:XS 407. 883. 39.24 1325. .31 .12 20332. 2491.
EXIT :XS 407. 952. 39.27 825. .49 «25 13801. 1995.
FULLV:FV 407. 982. 39.29 884. .46 .24 14912. 2111.

l BRDGE:BR 407. 982. 39.29 i61. 2.53 .21 7678. 28.
ROAD :RG 0. 1000.%kkdkkdkkdkkdkhhkhkkkdk 1.00%kkdkkdkkdhdkdkhdkdhhkhdhkdkhkdkdhkk
APPR :AS 407. 1047. 39.61 1567. .26 .13 27448. 3491.
REFE :XS 407. 1117. 39.63 1569. .26 .11 27002. 3372.

N
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LSPRO

GEOLOGICAL SURVEY

FEDERAL HIGHWAY ADMINISTRATION - U. S.
P060188 MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS
L_ *%% RUN DATE & TIME: 03-05-96 13:53

T1 SR 29 - WIDENED BRIDGE ANALYSIS

T2 TURKEY BRANCH @ BR#050031 (BR31WD.DAT)

*

J3 5 6 3 17 13 14 16 28

*

* EXISTING 2 YEAR 50 YEAR 100 YEAR 500 YEAR

Q 27 55 263 305 407
*%** Q-DATA FOR SEC-ID, ISEQ = 1

*

* SLOPE FROM QUAD MAP

SK 0.0004 0.0004 0.0004 0.0004 0.0004

SURVEY CROSS SECTION LOCATED 100/ DOWNSTREAM OF BRIDGE

*%* START PROCESSING CROSS SECTION - "SURV1"
XS SURV1 883
GR 740,45.0 750,40.0 4508,38.7 4544,38.7
GR 4824,37.7 4869,37.7 4892,37.7 4975,37.1 4979,36.5
GR 4986,36.1 4998,35.4 5002,35.4 5015,36.1 5028,37.1
GR 5031,37.2 5051,37.7 5080,38.7 5230,38.9 5279,39.2
GR 5328,38.9 5509,39.4 6250,40.0 6260,45.0
N 0.08 0.08 0.06
sa 4979 5031
*
*
* SURVEY X-SCT LOCATED 30/ DOWNSTREAM OF BRIDGE
**% FINISH PROCESSING CROSS SECTION - "SURV1"
%%% CROSS SECTION "SURV1" WRITTEN TO DISK, RECORD NO. = 1
--—- DATA SUMMARY FOR SECID "SURV1" AT SRD = 883. ERR-CODE = 0
SKEW IHFNO VSLOPE EK CK
.0 0. *kkkkkkkk .50 .00
X-Y COORDINATE PAIRS (NGP = 23):
X Y X Y X Y X Y
740.0  45.00 750.0  40.00 4508.0 38.70 4544.0 38.70
4824.0 37.70 4869.0 37.70 4892.0 37.70 4975.0 37.10
4979.0 36.50 4986.0 36.10 4998.0 35.40 5002.0  35.40
5015.0 36.10 5028.0 37.10 5031.0 37.20 5051.0 37.70
5080.0 38.70 5230.0 38.90 5279.0  39.20 5328.0  38.90
5509.0  39.40 6250.0 40.00 6260.0 45.00
X-Y MAX-MIN POINTS:
XMIN Y X YMIN XMAX Y X YMAX
740.0  45.00 4998.0  35.40 6260.0 45.00 740.0  45.00
SUBAREA BREAKPOINTS (NSA = 3):
4979. 5031.
ROUGHNESS COEFFICIENTS (NSA = 3):
.080 .080 .060
*%*% START PROCESSING CROSS SECTION - "SURV2"



XT SURV2
GR
GR
GR
GR
GR

GR

952
740,45.0
4680,38.7
4849,38.7
5000,34.9
5044,37.7
5221,39.4

750,40.0
4702,38.8
4973,37.7
5011,35.4
5115,38.7
5299,39.2

4508,38.9
4749,38.9
4979,37.1
5013,35.9
5152,39.4
5492,39.4

4808,38.7
4984,36.1
5020,36.1

6250,40.0

*
*

*%% FINISH PROCESSING CROSS SECTION - "SURV2"Y
*%% TEMPLATE CROSS SECTION "SURV2" SAVED INTERNALLY.

4987,35.9
5023,36.9

6260,45.0

*%* START PROCESSING CROSS SECTION - "EXIT "
XS  EXIT 947 * * % 0.0004
GT
N 0.08 0.08 0.06
SA 4973 5026
FL 82 4986 66 5027 49
*
|3
*
* SURVEY X-SCT LOCATED @ DOWNSTREAM FACE OF BRIDGE
*%* FINISH PROCESSING CROSS SECTION - "EXIT "

2

4989,35.4
5026,37.4

Y
38.70
38.70
35.90
35.90
37.70
39.20

45.00

*%% CROSS SECTION "EXIT " WRITTEN TO DISK, RECORD NO.
—-- DATA SUMMARY FOR SECID "EXIT " AT SRD = 947. ERR-CODE =
SKEW THFNO VSLOPE EK CK
.0 0. .0004 .50 .00
X-Y COORDINATE PAIRS (NGP = 27):
X Y X Y X Y X
740.0 45,00 750.0 40.00 4508.0 38.90 4680.0
4702.0 38.80 4749.0 38.90 4808.0 38.70 4849.0
4973.0 37.70 4979.0 37.10 4984.0 36.10 4987.0
4989.0 35.40 5000.0 34.90 5011.0 35.40 5013.0
5020.0 36.10 5023.0 36.90 5026.0 37.40 5044.0
5115.0 38.70 5152.0 39.40 5221.0 39.40 5299.0
5492.0 39.40 6250.0 40.00 6260.0 45.00
X-¥Y MAX-MIN POINTS:
XMIN Y X YMIN XMAX Y X
740.0 45.00 5000.0 34.90 6260.0 45.00 740.0
SUBAREA BREAKPOINTS (NSA = 3):
4973. 5026.
ROUGHNESS COEFFICIENTS (NSA = 3):
.080 .080 .060
FLOW LENGTH DATA (NFL = 3):
FLEN XSTA FLEN XsTA FLEN
82. 4986. 66. 5027. 49.
ASPRO FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAIL SURVEY
P060188 MODELL. FOR WATER-SURFACE PROFILE COMPUTATIONS

SR 29 -~ WIDENED BRIDGE ANALYSIS



l TURKEY BRANCH @ BR#050031 (BR31WD.DAT)

*** RUN DATE & TIME: 03-05-96 13:53
*%%* START PROCESSING CROSS SECTION - "SURV3"
XT SURV3 982
GR 740,45.0 750,40.0
GR 4508,38.9 4680,38.7 4702,38.8 4749,38.9 4808,38.7
GR 4849,38.7 4967,37.7 4975,37.7 4978,37.1 4982,36.1
GR 5000,34.4 5006,34.4 5010,35.4 5016,36.1 5022,37.1
l GR 5044,37.7 5115,38.7 5152,39.4
GR 5221,39.4 5299,39.2 5492,39.4
GR 6250,40.0 6260,45.0
*
%*
*** FINISH PROCESSING CROSS SECTION - "SURV3"
*%% TEMPLATE CROSS SECTION "SURV3" SAVED INTERNALLY.
*** START PROCESSING CROSS SECTION - "FULLV"
XS FULLV 977 * * * 0.0004
GT
N 0.08 0.08 0.06
SA 4975 5028
FL 33 4986 38 5027 44
*
*
*%%* FINISH PROCESSING CROSS SECTION - "FULLV"
**% CROSS SECTION "FULLV" WRITTEN TO DISK, RECORD NO. = 3
--— DATA SUMMARY FOR SECID "FULLV" AT SRD = 977. ERR-CODE =
SKEW IHFNO VSLOPE EK CK
.0 0. .0004 .50 .00
X-Y COORDINATE PAIRS (NGP = 27):
X Y X Y X Y X
740.0 45.00 750.0  40.00 4508.0 38.90 4680.0
4702.0 38.80 4749.0  38.90 4808.0 38.70 4849.0
4967.0 37.70 4975.0 37.70 4978.0 37.10 4982.0
4986.0 35.40 5000.0  34.40 5006.0  34.40 5010.0
5016.0 36.10 5022.0 37.10 5028.0 37.70 5044.0
5115.0 38.70 5152.0  39.40 5221.0  39.40 5299.0
5492.0 39.40 6250.0  40.00 6260.0 45.00
X-Y MAX-MIN POINTS:
XMIN Y X YMIN XMAX Y X
740.0 45.00 5000.0 34.40 6260.0 45.00 740.0
SUBAREA BREAKPOINTS (NSA = 3):
4975. 5028.
ROUGHNESS COEFFICIENTS (NSA = 3):
.080 .080 .060
"LOW LENGTH DATA (NFL = 3):
FLEN XSTA FLEN XSTA FLEN
33. 4986. 38. 5027. 44.
*** START PROCESSING CROSS SECTION - "BRDGE"

4986,35.4
5028,37.7

Y
38.70
38.70
36.10
35.40
37.70
39.20

YMAX
45.00



BR BRDGE 977 40.26
GR 4986,40.26 4986,33.39 4988,33.2 4996,33.31
GR 5000,33.44 5004,33.58 5012,34.14 5014,34.11
GR 5014,40.26 4986,40.26
cD 4 47.1 6.0 41.8 45
PW 1 33.2,1.0 38.26,1.0 38.26,2.0 40.26,2.0
N 0.08
*
*
* CENTERLINE SR 29 ELEVATIONS
*%% FINISH PROCESSING CROSS SECTION - "BRDGE"
**% CROSS SECTION "BRDGE" WRITTEN TO DISK, RECORD NO. = 4
--- DATA SUMMARY FOR SECID "BRDGE" AT SRD = 977. ERR-CODE = 0
SKEW IHFNO VSLOPE EK CK
.0 0. .0004 .50 .00
X-Y COORDINATE PAIRS (NGP = 10):
X Y X Y X Y X ¥
4986.0 40.26 4986.0 33.39 4988.0  33.20 4996.0  33.31
5000.0 33.44 5004.0 33.58 5012.0 34.14 5014.0 34.11
5014.0 40.26 4986.0  40.26
X-Y MAX-MIN POINTS:
XMIN Y X YMIN XMAX Y X YMAX
4986.0 40.26 4988.0 33.20 5014.0 34.11 4986.0 40.26
ROUGHNESS COEFFICIENTS (NSA = 1):
.080
BRIDGE PARAMETERS:
BRTYPE BRWDTH LSEL. USERCD EMBSS EMBELV WWANGL
4 47.1 40.26 ******x* 6,00 41.80 45.00
PIER DATA: NPW = 4 PPCD = 1.
PELV PWDTH PELV PWDTH PELV PWDTH PELV PWDTH
33.20 1.0 38.26 1.0 38.26 2.0 40.26 2.0
*%%* START PROCESSING CROSS SECTION - "ROAD "
XR ROAD 1000 40.0
GR 4656,41.6 4705,41.8 4754,41.9 4803,41.8 4852,41.7
GR 4902,41.8 4951,41.8 5000,41.8 5049,41.8 5098,41.8
GR 5148,41.7 5197,41.8 5246,41.9 5295,41.8
N 0.012
*
*
* SURVEY X-SCT LOCATED 30’/ UPSTREAM OF BRIDGE
*%* FINISH PROCESSING CROSS SECTION - "ROAD "
*%%* CROSS SECTION "ROAD " WRITTEN TO DISK, RECORD NO. = 5
~-- DATA SUMMARY FOR SECID "ROAD " AT SRD = 1000. ERR-CODE = 0
SKEW IHFNO VSLOPE EK CK
.0 0. .0004 .50 .00
X-Y COORDINATE PAIRS (NGP = 14):
X Y X Y X Y X Y



4656.0 41.60 4705.0 41.80 4754.0  41.90 4803.0
4852.0  41.70 4902.0 41.80 4951.0 41.80 5000.0
5049.0 41.80 5098.0 41.80 5148.0  41.70 5197.0
5246.0  41.90 5295.0 41.80
X-Y MAX-MIN POINTS:
XMIN Y X YMIN XMAX Y X
4656.0 41.60 4656.0 41.60 5295.0 41.80 4754.0
ROUGHNESS COEFFICIENTS (NSA = 1):
.012
ROAD GRADE DATA: IPAVE RDWID USERCF
* k% kk 40,0 *kdkkkkk
BRIDGE PROJECTION DATA: XREFLT XREFRT FDSTLT FDSTRT
khhkkkhkdk khktkdhkhkk %Xkkkhkdk Xkkkkkk
*%%* START PROCESSING CROSS SECTION - "SURV4"
XT  SURV4 1047
GR 1090,45.0 1100,40.0 4508,39.0
GR 4654,38.8 4703,39.1 4753,38.7 4802,39.1
GR 4851,39.1 4884,39.4
GR 4926,39.4 4942,39.4 4958,38.7
GR 4975,37.7 4978,37.1 4982,36.1 4985,35.4
GR 4989,34.4 4995,33.8 5006,33.8 5011,34.4
GR 5015,35.4 5019,36.1 5022,37.1 5027,37.7
GR 5125,38.7 5148,38.6 5197,38.7 5246,39.1
GR 5295,39.1 5492,39.3 6450,40.0 6460,45.0
*
*
*
**%* FINISH PROCESSING CROSS SECTION - "SURV4™"
*%% TEMPLATE CROSS SECTION "SURV4" SAVED INTERNALLY.
**% START PROCESSING CROSS SECTION - "APPR "
AS APPR 1054
GT
N 0.07 0.08 0.06
SA 4975 5027
BP 4986 5016
FL 109 4986 98 5027 98
*
*
* SURVEY X-SCT LOCATED 100/ UPSTREAM OF BRIDGE
*** FINISH PROCESSING CROSS SECTION - "APPR "
*%* CROSS SECTION "APPR " WRITTEN TO DISK, RECORD NO. = 6
--- DATA SUMMARY FOR SECID "APPR " AT SRD = 1054. ERR-CODE =
SKEW THFNO VSLOPE EK CK
.0 0. .0004 .50 .00
'-Y COORDINATE PAIRS (NGP = 32):

X Y X Y X Y X
1090.0 45.00 1100.0 40.00 4508.0 39.00 4654.0
4703.0 39.10 4753.0 38.70 4802.0 39.10 4851.0
4884.0  39.40 4926.0 39.40°  4942.0 39.40 4958.0

41.80
41.80
41.80

41.90

Y
38.80
39.10
38.70



4975.0  37.70 4378.0 37.10 4982.0 36.10 4985.0
4989.0 34.40 4995.0 33.80 5006.0 33.80 5011.0
5015.0 35.40 5019.0 36.10 5022.0 37.10 5027.0
5125.0 38.70 5148.0 38.60 5197.0 38.70 5246.0
5295.0 39.10 5492.0 39.30 6450.0 40.00 6460.0
X~Y MAX-MIN POINTS:
XMIN Y X YMIN XMAX Y X
1090.0  45.00 4995.0 33.80 6460.0 45.00 1090.0
SUBAREA BREAKPOINTS (NSA = 3):
4975. 5027.
ROUGHNESS COEFFICIENTS (NSA = 3):
.070 .080 .060
FLOW LENGTH DATA (NFL = 3):
FLEN XSTA FLEN XSTA FLEN
109. 4986. 98. 5027. 98.
BRIDGE PROJECTION DATA: XREFLT XREFRT FDSTLT FDSTRT
4986. 5016, *%*kkkx%xk *kkkkkk
*%% START PROCESSING CROSS SECTION - "REFE "
XS  REFE 1117
GR 1090,45.0 1100,40.0 4508,39.2 4803,38.7 4867,38.7
GR 4874,38.7 4949,37.7 4972,37.4 4974,37.1
GR 4978,36.1 4989,35.4 4995,34.4 5003,34.4
GR 5008,35.4 5013,36.1 5019,37.1 5024,37.7
GR 5025,37.8 5113,38.7 5171,38.9 5220,38.7
GR 5269,38.8 5492,39.1 6450,40.0 6460,45.0
N 0.07 0.08 0.06
Sa 4972 5025
FL 82 4986 66 5027 49
*
HP 1 APPR 39.21 1 39.21
*%% FINISH PROCESSING CROSS SECTION - "REFE "
**% CROSS SECTION "REFE " WRITTEN TO DISK, RECORD NO. = 7
--- DATA SUMMARY FOR SECID "REFE " AT SRD = 1117. ERR-CODE =
SKEW THFNO VSLOPE EK CK
.0 0. .0004 .50 .00
X-Y COORDINATE PAIRS (NGP = 25):
X Y X Y X Y X
1090.0 45.00 1100.0 40.00 4508.0 39.20 4803.0
4867.0 38.70 4874.0 38.70 4949.0 37.70 4972.0
4974.0 37.10 4978.0 36.10 4989.0  35.40 4995.0
5003.0 34.40 5008.0 35.40 5013.0 36.10 5019.0
5024.0 37.70 5025.0 37.80 5113.0 38.70 5171.0
5220.0 38.70 5269.0 38.80 5492.0 39.10 6450.0
6460.0 45.00
X-Y MAX-MIN POINTS:
XMIN Y X YMIN XMAX Y X
1090.0 45.00 4995.0  34.40 6460.0 45.00 1090.0

SUBAREA BREAKPOINTS (NSA

35.40
34.40
37.70
39.10
45.00

45.00

Y
38.70
37.40
34.40
37.10
38.90
40.00

YMAX
45.00



4972. 5025.

ROUGHNESS COEFFICIENTS (NSA
.070 .080 .060

FLOW LENGTH DATA (NFL = 3):
FLEN XSTA
82. 4986.

3):
FLEN XSTA
66. 5027.

FLEN

49.

ok h kIR EIEIR IR I I AT AR AR AR AR AA*RX**50 YEAR STORM*kkdkkkkdkdkhhdkhdkhhhddhkkhhhkkhhhxx

CROSS-SECTION PROPERTIES: ISEQ = 6; SECID = APPR ; SRD = 1054.
WSEL SA# AREA K TOPW WETP ALPH LEW REW QCR
1 187. 1229. 1090. 1090. 440,
2 207. 9583. 52. 53. 2344.
3 165. 2371. 374. 374. 621.
39.21 559. 13184. 1515. 1516. 2.87 3802. 5401. 1136.
VELOCITY DISTRIBUTION: ISEQ = 6; SECID = APPR ; SRD = 1054.
WSEL LEW REW AREA K Q VEL
39.21 3801.9 5400.6 558.8  13184. 263. .47
X STA. 3801.9 4674.0 4979.1 4985.0 4988.2 4990.8
A(I) 124.9 69.9 18.5 13.5 12.6
V(I) .11 .19 .71 .97 1.04
X STA. 4990.8 4993.2 4995.5 4997.7 4999.9 5002.2
A(I) 12.2 11.9 12.2 12.0 12.0
V(I) 1.08 1.10 1.08 1.09 1.09
X STA. 5002.2 5004.3 5006.5 5008.8 5011.3 5014.5
a(I) 11.8 11.8 11.9 12.3 13.8
V(I) 1.11 1.12 1.10 1.07 .95
X STA. 5014.5 5019.1 5035.6 5051.9 5073.0 5400.6
A(I) 16.2 29.0 21.8 24.1 106.3
V(I) .81 .45 .60 .55 .12
CROSS—-SECTION PROPERTIES: ISEQ = 4; SECID = BRDGE; SRD = 977.
WSEL SA# AREA K TOPW WETP ALPH LEW REW QCR
1 154. 7199. 28. 39. 2046.
39.04 154. 7199, 28. 39. 1.00 4986. 5014.  2046.
VELOCITY DISTRIBUTION: ISEQ = 4; SECID = BRDGE; SRD = 977.
WSEL LEW REW AREA K Q VEL
39.04 4986.0 5014.0 153.8 7199. 263. 1.71
X STA. 4986.0 4989.4 4990.5 4991.6 4992.6 4993.7
A(I) 19.8 6.3 6.2 6.3 6.3



V(I) .67 2.10 2.14 2.10 2.10

X STA. 4993.7 4994.8 4995.9 4997.0 4998.1 4999.3
A(I) 6.2 6.2 6.3 6.4 6.4
V(I) 2.11 2.12 2.08 2.04 2.06

X STA. 4999.3 5000. 4 5001.6 5002.7 5003.9 5005.1
A(I) 6.4 6.4 6.4 6.3 6.4
V(I) 2.04 2.06 2.05 2.08 2.06

X STA. 5005.1 5006.3 5007.5 5008.8 5010.1 5014.0
A(I) 6.4 6.6 6.5 6.7 19.3
V(I) 2.05 1.99 2.01 1.98 .68

h*********************************100 YEAR STORM**k*kkkkkkkkkhkhkhkhkhkhkkhdhhhhhhhkkk

CROSS-SECTION PROPERTIES: ISEQ = 6; SECID = APPR ; SRD = 1054.
WSEL SA# AREA K TOPW WETP ALPH LEW REW QCR
1 374. 3042. 1585. 1585. 1032.
2 214. 10152, 52. 53. 2469.
3 227. 3209. 530. 530. 844.
39.35 816.  16403. 2167. 2168. 3.56 3325. 5557.  1505.
VELOCITY DISTRIBUTION: ISEQ = 6; SECID = APPR ; SRD = 1054.
WSEL LEW REW AREA K Q VEL
39.35 3324.7 5556.6 815.7  16403. 305. .37
X STA. 3324.7 4450.6 4626.8 4766.9 4980.6 4986.2
A(I) 186.0 70.3 64.4 66.1 20.0
V(I) .08 .22 .24 .23 .76
X STA. 4986.2 4989.6 4992.5 4995.3 4997.9 5000.5
A(I) 15.9 14.9 14.9 14.5 14.5
V(I) .96 1.03 1.02 1.05 1.05
X STA. 5000.5 5003.1 5005.8 5008. 4 5011.4 5015.3
A(I) 14.6 14.6 14.4 15.1 16.9
V(I) 1.05 1.05 1.06 1.01 .90
X STA. 5015.3 5023.3 5041.0 5060.1 5085.2 5556.6
A(I) 24.4 29.0 26.9 29.7 148.6
V(I) .63 .53 .57 .51 .10
CROSS-SECTION PROPERTIES: ISEQ = 4; SECID = BRDGE; SRD = 977.
WSEL SA# AREA K TOPW WETP ALPH LEW REW QCR
1 156. 7374. 28. 39. 2096.

39.13 156. 7374. 28. 39. 1.00 4986. 5014. 2096.



VELOCITY DISTRIBUTION: ISEQ = 4; SECID = BRDGE; SRD = 977.
WSEL LEW REW AREA K Q VEL
39.13 4986.0 5014.0 156.3 7374. 305. 1.95
X STA. 4986.0 4989.5 4990.5 4991.6 4992.7 4993.7
A(I) 20.4 6.1 6.3 6.4 6.4
V(I) .75 2.50 2.44 2.39 2.39
I X STA. 4993.7 4994.8 4995.9 4997.0 4998.2 4999.3
A(I) 6.3 6.3 6.4 6.5 6.5
V(I) 2.41 2.42 2.37 2.33 2.34
Ix STA. 4999.3 5000. 4 5001.6 5002.7 5003.9 5005.1
A(I) 6.5 6.4 6.5 6.5 6.5
V(I) 2.35 2.37 2.35 2.34 2.36
l'x sTa. 5005.1 5006.3 5007.5 5008.8 5010.0 5014.0
A(I) 6.5 6.7 6.6 6.5 19.9
2.34 2.28 2.30 2.34 .76

l V(1)

kkkkkkhkhkhhkkhhkkkhkhhkkhhhkkkhhhkxkkkxxk*x500 YEAR STORM**kkkkddhhkkhhkhkdddhkhdddhhhhhhhkhkhk

CROSS-SECTION PROPERTIES: ISEQ = 6; SECID = APPR ; SRD = 1054.
WSEL SA# AREA K TOPW WETP ALPH LEW REW QCR
] 993.  11015. 2639. 2639. 3456.
2 229,  11370. 52. 53. 2734.
3 438. 6608. 926.  926. 1711.
39.64 1661. 28993. 3617. 3618. 3.48 2336. 5953.  3420.
VELOCITY DISTRIBUTION: ISEQ = 6; SECID = APPR ; SRD = 1054.
WSEL LEW REW AREA K Q VEL
39.64 2336.4 5953.5 1660.5 28993, 407. .25
X STA. 2336.4 3883.1 4117.4 4302.2 4464.3 4596.7
A(I) 351.0 114.4 101.6 97.3 89.4
V(I) .06 .18 .20 .21 .23
X STA. 4596.7 4711.4 4843.8 4982.6 4989.1 4993.7
A(I) 84.2 90.6 85.3 29.1 25.3
V(I) .24 .22 .24 .70 .81
X STA. 4993.7 4998.0 5002.3 5006.5 5011.2 5017.7
A(I) 25.0 25.1 24.5 25.4 29.0
V(I) .81 .81 .83 .80 .70
X STA. 5017.7 5038.2 5062.3 5097.0 5155.0 5953.5
A(I) 46.1 41.0 48.6 60.1 267.6
V(I) .44 .50 .42 .34 .08
CROSS-SECTION PROPERTIES: ISEQ = 4; SECID = BRDGE; SRD = 977.



WSEL SA# AREA K  TOPW
1 161. 7668. 28.
39.28 161. 7668. 28.
VELOCITY DISTRIBUTION: ISEQ = 4;
WSEL LEW REW  AREA
39.28 4986.0 5014.0 160.5
X STA. 4986.0 4989.5 4990.5
A(I) 21.1 6.3
V(1) .96 3.26
X STA. 4993.8 4994.8 4995.9
|7 a() 6.5 6.6
v(I) 3.14 3.11
X STA. 4999.3 5000. 4 5001.6
A(I) 6.7 6.6
V(1) 3.04 3.06
X STA. 5005.1 5006.3 5007.5
A(I) 6.7 6.7
V(I) 3.04 3.05

r++ BEGINNING PROFILE CALCULATIONS --

]
Ekkkrhkh kAR Ak kR * kX2 kX X*EXISTING

|

XSID:CODE SRDL LEW AREA VHD
SRD FLEN REW K ALPH
SURV1:XS *kkkk* 4948, 68. .00
883, #**kkk&kk 5035, 1350. 1.10
EXIT :XS 64. 4977. 75. .00
947. 67. 5026, 1834. 1.00
FULLV:FV 30. 4977. 85. .00
977. 38. 5024. 2311. 1.00

<<<<<THE ABOVE RESULTS REFLECT

WAPPR "

APPR :AS 77. 4977. 111. .00
1054. 99. 5024. 3596. 1.00
<<<<<THE ABOVE RESULTS REFLECT
XSID:CODE SRDL LEW AREA VHD
SRD FLEN REW K ALPH

WETP ALPH LEW REW QCR
39. 2181.
39. 1.00 4986. 5014. 2181.

SECID = BRDGE; SRD = 977.
K Q VEL
7668. 407. 2.54
4991.6 45992.7 4993.8
6.6 6.3 6.5
3.08 3.22 3.12
4997.0 4998.2 4999.3
6.6 6.7 6.6
3.10 3.05 3.07
5002.8 5003.9 5005.1
6.7 6.6 6.6
3.05 3.09 3.06
5008.7 5010.0 5014.0
6.8 6.9 20.5
3.00 2.94 .99

5

CONDITION**kkdkkkkdkhkdkdhddkhdhhhhkddkdkhhhhhk

135 CONVEYANCE RATIO OUTSIDE OF RECOMMENDED LIMITS.

HF EGL CRWS Q WSEL
HO ERR FR# VEL
k%k%%  37.30 35.97 27. 37.30
khkkdk hkhkkkkk .08 .40 :
.02 37.32 kkkkkkx 27. 37.32
.00 .00 .05 .36
.01  37.33 kkkxkkk 27. 37.33
.00 .00 .04 .32
"NORMAL" (UNCONSTRICTED) FLOW>>>>>
KRATIO = 1.56
.01  37.34 Fkkkkkx 27. 37.34
.00 .00 .03 .24
WNORMAL" (UNCONSTRICTED) FLOW>>>>>

HF
HO

<<<<<RESULTS REFLECTING THE CONSTRICTED FLOW FOLLOW>>>>>

CRWS WSEL

FR#

Q
VEL

EGL
ERR



BRDGE:BR 30. 4986. 106. .00 .00 37.33 33.79 27. 37.33
977. 30. 5014. 4106. 1.15 .00 .00 .02 .26
TYPE PPCD FLOW C P/A LSEL BLEN XLAB XRAB
4. 1. 1. .932 .039 40.26 FkEkEkk Fkdkkkk kkdkkkk
XSID:CODE SRD FLEN HF VHD EGL ERR Q WSEL
ROAD :RG 1000. <<<<<EMBANKMENT IS NOT OVERTOPPED>>>>>
XSID:CODE SRDL LEW AREA VHD HF EGL CRWS Q WSEL
SRD FLEN REW K ALPH HO ERR FR# VEL
APPR :AS 30. 4977. 110. .00 .00 37.33 34.29 27. 37.33
1054. 30. 5024. 3582. 1.00 .00 ~.01 .03 .24
M(G) M(K) KQ XLKQ XRKQ OTEL
.406 .001 3593. 4987. 5015. 37.33
<<<<<END OF BRIDGE COMPUTATIONS>>>>>
===]135 CONVEYANCE RATIO OUTSIDE OF RECOMMENDED LIMITS.
"REFE " KRATIO = .62
XSID:CODE SRDL LEW AREA VHD HF EGL CRWS Q WSEL
SRD FLEN REW K ALPH HO ERR FR# VEL
REFE :XS 63. 4972. 83. .00 .01 37.34 *ukkkkk 27. 37.34
1117. 68. 5021. 2216. 1.00 .00 .00 .04 .32
FIRST USER DEFINED TABLE.

XSID:CODE Q SRD WSEL AREA VEL FR# K XSTW
SURV1:XS 27. 883. 37.30 68. .40 .08 1350. 87.
EXIT :XS 27. 947. 37.32 75. .36 .05 1834. 49,
FULLV:FV 27. 977. 37.33 85. .32 .04 2311. 47.
BRDGE:BR 27. 977. 37.33 106. .26 .02 4106. 28.
ROAD :RG 0. 1000.*%kkkkkkkhkkkkkdkkd 1.00%%k%kdkkdkkhdkdhkhhdhhkdhdhkhhdk
APPR :AS 27. 1054. 37.33 110. .24 .03 3582. 47.
REFE :XS 27. 1117. 37.34 83. .32 .04 2216. 49.

XSID:CODE SRDL LEW AREA VHD HF EGL CRWS
SRD FLEN REW K ALPH HO ERR FR#
SURV1:XS *kkkkk 4798, 140. .00 ***kk 37.80 36.20
I 883. #***x¥kx 5054, 2749. 1.58 %kkddk kkkkdkk .12
EXIT :XS 64. 4958. 107. .00 .03 37.83 kkkddkdk
947. 67. 5053. 28%4. 1.08 .00 .00 .09
IFULLV:FV 30. 4951. 116. .00 .01 37.84 Fkkkkkk

977. 38. 5054, 3364. 1.07 .00 .00 .08

Q
VEL

55.
.39

55.
.52

55.
.48

rkkkkhkhkkkkkkkhkhkhkkkrhhkkhkhdhhhkhkhkikhkd*xk2 YEAR STORM**ddkkkxkkxkhkdkhkddddkddkhkrhhbrrddtdk

WSEL

37.79

37.82

37.83

<<<<<THE ABOVE RESULTS REFLECT "NORMAL" (UNCONSTRICTED) FLOW>>>>>

===135 CONVEYANCE RATIO OUTSIDE OF RECOMMENDED LIMITS.
"APPR " KRATIO = 1.42



APPR :AS 77. 4972, 138. .00 .02 37.86 kdkkkdkkk 55. 37.85

1054. 99. 5042. 47%92. 1.02 .00 .00 .05 .40
<<<<<THE ABOVE RESULTS REFLECT "NORMAL" (UNCONSTRICTED) FLOW>>>>>

<<<<<RESULTS REFLECTING THE CONSTRICTED FLOW FOLLOW>>>>>

XEID:CODE SRDL LEW AREA VHD HF EGL CRWS Q WSEL
SRD FLEN REW XK ALPH HO ERR FR# VEL
BRDGE: BR 30. 4986. 120. .00 .01 37.83 34.03 55. 37.83
877. 30. 5014. 4962. 1.14 .00 -.01 .04 .46
TYPE PPCD FLOW c P/A LSEL BLEN XLAB XRAB
4. 1. 1. .935 .039 40,26 *kkkkk dkkkkk Fkkkkk
XSID:CODE SRD FLEN HF VHD EGL ERR Q WSEL
ROAD :RG 1000. <<<<<EMBANKMENT IS NOT OVERTOPPED>>>>>
XSID:CODE SRDL LEW AREA VHD HF EGL CRWS Q WSEL
SRD FLEN REW K ALPH HO ERR FR# VEL
APPR :AS 30. 4973. 137. .00 .00 37.84 34.55 55. 37.84
1054. 30. 5041. 4756. 1.01 .01 -.01 .05 .40
M(G) M(K) KQ XLKQ XRKQ OTEL
.596 .036 4620. 4987. 5015. 37.84

<<<<<END OF BRIDGE COMPUTATIONS>>>>>

XSID:CODE SRDL LEW AREA VHD HF EGL CRWS Q WSEL
SRD FLEN REW K ALPH HO ERR FR# VEL

REFE :XS 63. 4937. 118. .00 .01 37.86 kkdkkkdk 55. 37.86
1117. 69. 5030. 3374. 1.0° .00 .00 .08 .47

FIRST USER DEFINED TABLE.

'

XSID:CODE Q SRD WSEL AREA VEL FR# K XSTW
SURV1:XS 55. 883. 37.79 140. .39 .12 2749, 256.
EXIT :XS 55. 947. 37.82 107. .52 .09 2894. 95.
FULLV:FV 55. 977. 37.83 lle. .48 .08 3364. 103.
BRDGE: BR 55. 977. 37.83 120. .46 .04 4962. 28.
ROAD :RG 0. 1000.*k%kkkkkkhkkhkhkkkkk 1.00%kkkkkhhkkdhhkhkhkhhkkhkhrrkhk
APPR :AS 55. 1054. 37.84 137. .40 .05 4756. 68.
REFE :XS 55. 1117. 37.86 118. .47 .08 3374. 93.

}**********************************50 YEAR STORM*#®*kkkkkkkkdkkkkkhhhhkkdkhhkkrhkhhs

XSID:CODE SRDL LEW AREA VHD HF EGL CRWS Q WSEL
SRD FLEN REW K ALPH HO ERR FR# VEL
SURV1:XS *kkkkd 3652, 828. .00 Fkkkk 39.00 36.98 263. 39.00
883. **x**k** 5363. 13141, 2.75 *kdkkk dkkkkkk .13 .32
FEXIT XS 64. 4061. 467. .01 .04 39.04 Fkkkkkk 263. 39.03

l 947. 67. 5bl32. 9934. 2.46 .00 .00 .24 .56



FULLV:FV 30. 3971. 506. .01 .02 39.07 *kkkkkx 263. 39.06

977. 38. 5134. 10834. 2.64 .00 .00 .23 .52
<<<<<THE ABOVE RESULTS REFLECT "NORMAL" (UNCONSTRICTED) FLOW>>>>>

APPR :AS 77. 4150. 428. .01 .05 39.12 *kkkkkk 263. 39.11
1054. 99. 5300. 11702. 2.22 .00 .00 .25 .62
<<<<<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 30. 498s6. 154. .06 .03 39.10 34.99 263. 39.04

977. 30. 5014. 7197. 1.26 .03 .00 .14 1.71
TYPE PPCD FLOW C P/A LSEL BLEN XLAB XRAB
4, 1. 1. .892 . 043 40.26 ¥*FkkEkx *kkkkk Fkkhkk
XSID:CODE SRD FLEN HF VHD EGL ERR Q WSEL
ROAD :RG 1000. <<<<<EMBANKMENT IS NOT OVERTOPPED>>>>>
XSID:CODE SRDL LEW AREA VHD HF EGL CRWS Q WSEL
SRD FLEN REW K ALPH HO ERR FR# VEL
APPR :AS 30. 3799. 560. .01 .04 39.22 35.57 263. 39.21
1054. 57. 5401. 13200. 2.88 .08 .00 .23 47
M(G) M(K) KQ XLKQ XRKQ OTEL
.976 .430 7530. 4990. 5018. 39.20

<<<<<END OF BRIDGE COMPUTATIONS>>>>>

XSID:CODE SRDL LEW AREA VHD HF EGL CRWS Q WSEL
SRD FLEN REW K ALPH HO ERR FR# VEL

REFE :XS 63. 4331. 663. .01 .03 39.25 Fxkkkkk 263. 39.24
1117. 67. 5643. 13565. 2.60 .00 .00 .16 .40

FIRST USER DEFINED TABLE.

XSID:CODE Q SRD WSEL AREA VEL FR# K XSTW
SURV1:XS 263. 883. 39.00 828. .32 .13 13141. 1644.
EXIT :XS 263. 947. 39.03 467. .56 .24 9934. 1071.
FULLV:FV 263. 977. 39.06 506. .52 .23 10834. 11ie2.
BRDGE:BR 263. 977. 39.04 154. 1.71 .14 7197. 28.
ROAD :RG 0. 1000.%%kkkkkhkhkkkkkkkkk 1.00%ddkdkdkkdkdkkhhkhhkhhhhddhhhk
APPR :AS 263. 1054. 39.21 560. 47 .23 13200. 1519.
REFE :XS 263. 1117. 39.24 663. .40 .16 13565. 1312.

AKX RIRIRRAIRARAKAKRKARIARKRAARXKAX] 00 YEAR STORM#*khkkkkkkkkekhhkkhkhhkhkkhhhhkkkhdk

- XSID:CODE SRDL LEW AREA VHD HF EGL CRWS Q WSEL
SRD FLEN REW K ALPH HO ERR FR# VEL

SURV1:XS kkkkkk 3402, 983. «00 *kkkk 39.09 37.10 305. 39.08




883. ****x*x 5304, 15248. 2.76 *kkkk kkkkkkk .13 .31

EXIT :XS 64. 3765. 573. .01 .04 39.13 *k¥kkkkk 305. 39.12
947. 67. 5137. 11297. 2.78 .00 .00 .24 .53
FULLV:FV 30. 3673. 621. .01 .03 39.15 **k¥Fkkdk 305. 39.14
977. 38. 5138. 12324. 2.96 .00 .00 .23 .49
<<<<<THE ABOVE RESULTS REFLECT "NORMAL" (UNCONSTRICTED) FLOW>>>>>
APPR :AS 77. 3842. 541. .01 .06 39.21 *%kkkkdk 305. 39.20
1054. 100. 5389. 12975. 2.80 .00 .00 .27 .56

<<<<<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 30. 4986. 156. .08 .03 39.20 35.15 305. 39.13

977. 30. 5014. 7366. 1.29 .04 .00 .17 1.95
TYPE PPCD FLOW Cc P/A LSEL BLEN XLAB XRAB
4. 1. 1. .881 .043 40.26 *kkdkkk dkkkkk dhkkkk
XSID:CODE SRD FLEN HF VHD EGL ERR Q WSEL
ROAD :RG 1000. <<<<<EMBANKMENT IS NOT OVERTOPPED>>>>>
XSID:CODE SRDL LEW AREA VHD HF EGL CRWS Q WSEL
SRD FLEN REW K ALPH HO ERR FR# VEL
sPPR :AS 30. 3319. 819. .01 .05 39.36 35.70 305. 39.35
1054. 67. 5559. 16451. 3.57 .11 -.01 .20 .37
M(G) M(K) KQ XLKQ XRKQ OTEL
.982 .520 7985. 4989. 5017. 39.34

<<<<<END OF BRIDGE COMPUTATIONS>>>>>

XSID:CODE SRDL LEW AREA VHD HF EGL CRWS Q WSEL
SRD FLEN REW K ALPH HO ERR FR# VEL

REFE :XS 63. 3748. 892. .01 .02 39.38 kddkkdkk 305. 39.38
1117. 66, 5788. 16537. 2.98 .00 .00 .16 .34

FIRST USER DEFINED TABLE.

XSID:CODE Q SRD WSEL AREA VEL FR# K XSTW
SURV1:XS 305. 883. 39.08 983. .31 .13 15248. 1954.
EXIT :XS 305. 947. 39.12 573. .53 .24 11297. 1372.
FULLV:FV 305. 977. 38.14 621. .49 .23 12324. 1466.
BRDGE: BR 305. 877. 39.13 156. 1.95 .17 7366. 28.
ROAD :RG 0. 1000.%%kxkkkkdhkkkkkkkd 1.00k*kkkkkhkkhkdhdkhhhhdhhdidhk
APPR :AS 305. 1054. 39.35 819. .37 .20 16451. 2175.
REFE :XS 305. 1117. 39.38 892. .34 .16 16537. 2041.

kkhhhhhhkhhkhhkhhhkhkkkkhkhkkkhkkk*500 YEAR STORMikkkkkkkhrkhhkhhhkkkxhrkkhkhkkx



XSID:CODE SRDL LEW AREA VHD HF EGL CRWS Q WSEL
SRD FLEN REW K ALPH HO ERR FR# VEL
SURV1:XS *kkdkkk 2058, 1325. «00 H*kdkk 39.24 37.45 407. 39.24
883, **%%k¥%k 5450, 20332. 2.59 *kk&k dhkkkkdk .12 .31

I ===]135 CONVEYANCE RATIO OUTSIDE OF RECOMMENDED LIMITS.
"EXIT " KRATIO = .68
‘ EXIT :XS 64, 3238. 829. .01 .04 39.28 *kkkkkk 407. 39.27
947. 70. 5368. 13838. 3.49 .00 .00 .25 .49
FULLV:FV 30. 3134. 902. .01 .03 39.31 *¥*kkkk% 407. 39.30
977. 37. 5398. 15108. 3.74 .00 .00 .24 .45
<<<<<THE ABOVE RESULTS REFLECT "NORMAL" (UNCONSTRICTED) FLOW>>>>>
APPR :AS 77. 3272. 850. .01 .07 39.38 *kkkkk¥ 407. 39.37
1054. 101. 5578. 16845. 3.61 .00 .00 .26 .48
<<<<<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 30. 4986. 161. .13 .05 39.41 35.47 407. 39.28
977. 30. 5014. 7677. 1.27 .08 .00 .21 2.53
TYPE PPCD FLOW C P/A LSEL BLEN XLAB XRAB
4. 1. 1. .887 .044 40.26 *k%kkkk Fkkkdkk Fhkdwkk
XSID:CODE SRD FLEN HF VHD EGL ERR Q WSEL
ROAD :RG 1000. <<<<<EMBANKMENT IS NOT OVERTOPPED>>>>>
XSID:CODE SRDL LEW AREA VHD HF EGL CRWS Q WSEL
SRD FLEN REW K ALPH HO ERR FR# VEL
APPR :AS 30. 2323. 1675. .00 .07 39.65 36.06 407. 39.64
1054. 89. 5959. 29240. 3.47 .17 .01 .12 .24
M(G) M(K) KQ XLKQ XRKQ OTEL
.988 .692 8882. 4987. 5015. 39.64
<<<<<END OF BRIDGE COMPUTATIONS>>>>>
XSID:CODE SRDL LEW AREA VHD HF EGL CRWS Q WSEL
SRD FLEN REW K ALPH HO ERR FR# VEL
REFE :XS 63. 2550. 1677. .00 .01 39.66 **kkkk* 407. 39.66
I 1117. 67. 6088. 28802. 2.76 .00 .00 .10 .24
FIRST USER DEFINED TABLE.
XSID:CODE Q SRD WSEL AREA VEL _FR# K XSTW
,  SURV1:XS 407. 883. 39.24 1325. .31 .12 20332. 2491.
r’ EXIT :XS 407. 947. 39.27 829. .49 .25 13838. 2004.
FULLV:FV 407. 977. 39.30 902. .45 .24 15108. 2151.
BRDGE: BR 407. 977. 39.28 161. 2.53 .21 7677. 28.
ROAD :RG 0. 1000.%kkkkkkkhkrdkhkkdhk 1.00%*kkkkkkkkkhkkhkkkkkdhkksk



|

No

APPR :AS
REFE :XS

407.
407.

1054.
1117.

39.64
39.66

1675.
1677.

.24
.24

.12
.10

29240.
28802.

3637.
3538.



Appendix E
Stream Stability and Scour Analysis

SR - 29 Turkey Branch
Bridge No. 050031



HEC - 20
Level One Stream Stability Analysis

fin r haracteristi

Stream Characteristics
Turkey Branch is a small stream with an average width ranging from 10 - 15 meters (30 - 50

feet). The bed material is Okeelanta Muck (see Soil Survey Appendix B) and has a low relief
valley setting. As shown in Figure 4, the Federal Emergency Management Agency’s (FEMA’s)
Flood Insurance Rate Map (FIRM), the flood plain for this creek is very wide (>10X channel
width). Natural levees are not apparent and the stream is incised. Tree cover and vegetation on
the channel banks is in the range of 50-90 percent. Turkey Branch is a sinuous, equiwidth

channel which is not braided or anabranched.

tep 2: al Lan han

Land Use Changes
The Future Land Use Map for Glades County, Figure 2, indicates that there will not be any

changes in the land use surrounding Turkey Branch.

: _Assess Overall Stabili

Overall Stability
Based on the interpretation of observed data and identified stream characteristics, a preliminary

assessment of stream stability would indicate Turkey Branch to be stable.

: luate Lateral & Vertical Stabili

Vertical and Lateral Stability

SR - 29 Turkey Branch E-1
Bridge No. 050031



Steps 4 & 5: Evaluate Lateral & Vertical Stability

Vertical and Lateral Stability
There is no apparent bank erosion in the vicinity of the SR 29 bridge and Bridge Inspection

Reports indicate that there has not been any significant amounts of aggradation or degradation of
the channel bottom (see Underwater Bridge Inspection Report, Appendix C). These observations
confirm Turkey Branch is a vertically and laterally stable channel.

Step 6: Evaluate Channel Response to Change

Evaluation of the present and historical channel and watershed conditions, it appears that the
channel has not changed due to previous impacts and will not be greatly effected by the proposed
widening of SR 29.

Conclusion:

Based on the qualitative assessments resulting from a Level One Analysis (HEC-18), it can be
concluded that in the vicinity of the SR 29 crossing, Turkey Branch is a stable channel. There is

no need for a more detailed analysis.

SR - 29 Turkey Branch E-2
Bridge No. 050031



HEC - 18

Evaluating Scour at Highway Structures

A HEC-18 Scour Analysis was performed on the existing and proposed structures on SR 29
crossing Turkey Branch. The 100 year and 500 year frequency floods were used to estimate

the most severe scour conditions at this location.

Water surface profiles were developed for these flood events by FHWA’s WSPRO (Appendix

D). Water surface elevations and velocities produced by this model were used in the scour

calculations.

Four types of scour were estimated for the floods at Bridge No. 050031:
aggradation/degradation, contraction, pier and abutment scour. Underwater Inspection
Reports, changes in land use, up and downstream controls were evaluated to predict the long
term bed elevation change. Contraction, pier and abutment scour values were computed using
the method of analysis and equations found in HEC-18. The scour analysis variables used in
the equations were taken from the WSPRO output, geotechnical and hydrologic information at

the site.

The total scour predictions have been plotted on a cross section of the stream and flood plain at

Bridge No. 050031.

SR - 29 Turkey Branch E-3
Bridge No. 050031
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Scour Conditions

Contraction Scour Conditions at SR29

Case 1.a

The river channel width becomes narrower either due to the bridge
abutments projecting into the channel or the bridge being located at
a narrowing reach of the river, see Figure E-2.

Determine if flow upstream is transporting bed material:
Check V, at approach:

V.= 11.52%y,/S%Dg 1

D50 = 0.13 mm

Dso = 0.0004265 1ft
If Vyppr < V,, Clear Water Contraction Scour exists.
If Voo > V,, Live Bed Contraction Scour exists.

Clear Wate
Clear Water
_ Clear Water

100 Year 214 52 4.12 0.37 1.10 Clear Water
500 Year 229 52 4.40 0.25 1.11 Clear Water
SR 29 - Turkey Branch E-b Scour Totals

Bridge No. 050031 SCOUR31.XLS






Clear Water Contraction Scour:

b0 Year Scour - Existing

HEC-18 SCOUR ANALYSIS
Design Frequency: 50 year
Bridge Configuration: Existing Bridge

y2 = (Q/(120.D,>? * w)*7

Q= 263 cfs
D50= 0.13 mm
0.000426509 ft

D,=  0.000533136 ft

W, =
Apppr=
TOPW sppr=
=

Y=

Vo=

27 ft
206 ft?

52 ft
3.96 ft
7.79 ft
3.83 ft
1.17 m

Local Scour at Piers:
s /Y1 - 2.0*K1 *KZ*KS*( a/y1 )0.65 *Fr0.43

Area tube=
v, =
top width=
=

SR 29 - Turkey Branch
Bridge No. 050031

6.2 ft*
2.14 ft/sec
1.1 ft
5.636 ft
0.159
1.1

1.1
1ft
2.01 ft
0.61 m

2.21 ft
0.67 m

** Requires Input

**¥Discharge at bridge section
**Median grain size at bridge

*+Effective mean grain size, ft. Taken as 1.25 times the median grain

size (Dsp)

*¥Bottom width of bridge less pier widths or overbank width, ft

*¥Area at approach

**Topwidth of approach

**Average depth at the bridge before scour, ft

**Depth of flow in the bridge opening, ft

**Contraction scour depth.

**Select conveyance tube with highest velocity
*¥Conveyance tube area (from WSPRO)
*¥Velocity of conveyance tube
**Top width of tube
Flow depth directly upstream of the pier: Area tube/top width
Froude's Number: Fr=v,/(g*y;)"’ )
#*Correction for pier shape
K,=1 for circular cylinder or group of cylinders
K;=1.1 for square nose
**Correction for angle of attack of flow (see HEC-18)
**Correction factor for bed condition (see HEC-18)
*«Width of pier
Local Scour at Piers

Correction for Clear Water Scour: y, *1.1

HEC-18, Ch. 2.6, p.16

Scour Totals
SCOUR31.XLS



Abutment Scour

Left Abutment:
Hydraulic variables for Froehlich's Eq.
Values
Q- 263 cfs
Gaube = 13.15 cfs
X-sta. 1 4985.7
X'Sta- 2 4986
X-sta. 3 4988.7
3
#Tubes = 3.10
= 40.77 cfs
= 198.79 ft
a' = 1125.50 ft
y!/Yn = 2.27 Kl KZ (a'[y‘)mc Fr0.61 +1
K, = 0.82
K, = 1.00
6 = 90
a’ = 1125.50 ft
A= 198.79 2
Ve = 0.21 ft/sec
Q= 40.77 ofs
Ya = 0.18 ft
Fr, = 0.09
Ys = 3.36 ft
1.02 m

SR 29 - Turkey Branch
Bridge No. 050031

50 Year Scour - Existing

REMARKS

Total discharge Input to WSPRO
Discharge per equal conveyance tube.
Defined as the total discharge divided by 20.
Left edge of conveyance tube #1.
Station of left edge of bridge (edge of obstruction)
Right edge of conveyance tube beyond bridge.
Number of tubes completely obstructed.

Number of approach section conveyance tubes which are obstructed by

left abutment.

Flow in left overbank obstructed by left abut.

Left abutment; area of conveyance. Determined from WSPRO output.
Length of abutment projected into flow. Determined from WSPRO
output.

** Requires Input
#* Coefficient for abutment shape.

Vertical Abutment K =1.0
Vertical Abutment with Wingwalls K; =0.82
Spill-Through Abutment . K, = 0.55

** Coefficient for angle of embankment to flow.
K, = (6/90)*"
0 < 90° if embankment points downstream

0 > 90° if embankment points upstream
** Length of abutment projected normal to flow.
** Flow area of the approach eross section obstructed by the
embankment.

Q /A

** Flow obstructed by the abutment and approach embankment.
** Average depth of flow on the floodplain.
*¥ Froude Number of approach flow upstrea V, /(gy,)o's
Scour depth.

Scour Totals
SCOUR31.XLS



50 Year Scour - Existing

Hydraulic variables for Hire Eq.
Values REMARKS

Q = 263 cfs Total discharge Input to WSPRO
Qube = 13.15 cfs Discharge per equal conveyance tube.
App#1 = 19.8 ft® Area of conveyance tube #1, adjacent to left abutment.

Read directly from WSPRO. (Bridge X-Sec.)
Vibe = 0.67 ft/s Mean velocity of conveyance tube #1, adjacent to left abutment.

Difference between left and right station of conveyance tube 1, from
TOPW,,p, #1 3.40 ft WSPRO.
Average depth of conveyance tube 1. Ay,/TOPW,;,. of conveyance tube
i= 5.82 ft 1.
Hire Equation
Check L/y, ratio:

Liy, “ a'ly, Check for validity of equation.
a' = 1125.50 ft ** | ength of abutment projected normal to flow.
¥y = 5.82 ft ** AL/ TOPW,,. of conveyance tube #1
a'ly, = 193.27 ** The ratio for abutment length projection.

If L/y; > 25 Bridge not skewed to flow. Use HIRE eq.

If L/y; < 25 HIRE eq not appropriate.
Hire Computation:
y,/y1 = 4 Fr,"* **= Requires Input
Vaur = 0.67 ft/s *#* Velocity through bridge adjacent to abutment, ft/s.

Ve can be determined directly from WSPRO.
= 5.82 ft ** Depth of flow at the abutment on the overbank or in the main channel.

** Froude Number based on the velocity and depth in the bridge opening
Fr, = 0.04893 adjacent to the abutment.
Y = 8.61 ft Scour depth.

262 m
SR 29 - Turkey Branch E-8 Scour Totals

Bridge No. 050031 SCOUR31.XLS



50 Year Scour - Existing

Right Abutment:
Hydraulic variables for Froehlich's Eq.
Values REMARKS
Q = 263 cfs Total discharge Input to WSPRO
Gupe = 13.15 cfs Discharge per equal conveyance tube.
Defined as the total discharge divided by 20.
X-sta. 1 5011.3 Left edge of conveyance tube beyond bridge.
X-sta. 2 5014 Station of right edge of bridge (edge of obstruction)
X-sta. 3 5014.3 Right edge of conveyance tube.
# tubes 5 # of tubes completely obstructed.
#T'ubes = 5.10 Number of approach section conveyance tubes which are
obstructed by right abutment.
= 67.07 cfs Flow in right overbank obstructed by right abutment.
= 192.71 f* Right abutment; area of conveyance. Determined from
WSPRO output.
a'= 369.6 ft Length of abutment projected into flow. Determined from
WSPRO output.
Froehlich's Equation
VY. = 227 K K; (a' /)" Fe™ + 1 ** Requires Input
K = 0.82 *% Coefficient for abutment shape.
Vertical Abutment K, =10
Vertical Abutment with Wingwalls K; =0.82
Spill-Through Abutment K, =055
K, = 1.00 #¥ Coefficient for angle of embankment to flow.
K, = (6/90)"*
0 = 90 0 < 90° if embankment points downstream
8 > 90° if embankment points upstream
a'= 369.60 ft ** ] ength of abutment projected normal to flow.
A, = 192.71 £ ** Flow area of the approach cross section obstructed by
the embankment.
V.= 0.35 ft/sec Q. /A,
= 67.07 cfs ** Flow obstructed by the abutment and approach embankment.
Ya = 0.52 ft ak Average depth of flow on the floodplain.
Fr, = 0.08 ** Froude Number of approach flow upstream of the
abutment, = V, /(gy,)o‘s
Vs = 4.15 ft Scour depth.
1.26 m
SR 29 - Turkey Branch E-9 Scour Totals

Bridge No. 050031 SCOUR31.XLS



Hydraulic variables for Hire Eq.
Values

Q= 263 cfs

Quube = 13.15 cfs

Agpe #1 = 19.3 ft

Ve = 0.68 ft/s

TOPW . #1 3.90 ft

n= 4,95 ft

Hire Equation

Check L/y; ratio:

Liy, " a'ly,

a'= 369.60 ft

Yy = 4.95 ft

a'ly = 74.69

Hire Computation:

Y,y = 4 Fr,*®

Vapue = 0.68 ft/s

Y1 = 4.95 ft

Fr, = 0.054

Y. = 7.549 ft

2301 m
Total Scour:

Assume that the width of the scour hole is equal to 2.8 * y,.

Total scour at Piers:
Total Scour at Right Abutment:
Total Scour at Left Abutment:

SR 29 - Turkey Branch
Bridge No. 050031

50 Year Scour - Existing

REMARKS
Total discharge Input to WSPRO
Discharge per equal conveyance tube.

Area of conveyance tube #1, adjacent to right abutment.

Read directly from WSPRO. (Bridge X-Sec.)

Mean velocity of conveyance tube #1, adjacent to right
abutment. Read from WSPRO. (Bridge X-Sec.)

Difference between left and right station of conveyance tube 1, from
WSPRO.

Average depth of conveyance tube 1. Ay, /TOPW,,,. of

conveyance tube 1.

Check for validity of equation.

** ] ength of abutment projected normal to flow.

¥k A e/ TOPW ;. of conveyance tube #1
## The ratio for abutment length projection.

If L/y, > 25 Bridge not skewed to flow. Use HIRE eq.

If L/y; < 25 HIRE eq not appropriate.

*+ Requires Input

#% Velocity through bridge adjacent to abutment, ft/s.
Ve can be determined directly from WSPRO.
#k Depth of flow at the abutment on the overbank or

in the main channel

** Froude Number based on the velocity and depth in the

bridge opening adjacent to the abutment.

Scour depth.

5.63 ft
21.14 ft
24.10 ft

(HEC-18 Manual)
DEPTH WIDTH
6.04 ft
7.55 ft
8.61 ft
E-10

Scour Totals
SCOUR31.XLS



100 Year Scour - Existing

HEC-18 SCOUR ANALYSIS
Design Frequency: 100 year
Bridge Configuration: Existing Bridge

Clear Water Contraction Scour:

l ¥2 = (Q%(120.D,* * w2)*”

Q= 305 cfs

Dgy= 0.13 mm
0.000426509 ft
Dp= 0.000533136 ft
W,= 27 ft
Apppr= 213 £
TOPW sppr= 52 ft
yi= 4.10 ft
Y2= 8.84 ft
y:= 4.75 ft
145 m

Local Scour at Piers:
Yal¥1=2.0%K, *K,*K o *(aly ) S HFr™

Area tube=
V1 =
top width=

Fr=

SR 29 - Turkey Branch
Bridge No. 050031

6.1 ft*
2.5 fi/sec
1ft
6.100 ft
0.178
1.1

1.1
1ft
2.17 ft
0.66 m

2.39 ft
0.73 m

** Requires Input

**Djscharge at bridge section
**Median grain size at bridge

**Effective mean grain size, ft. Taken as 1.25 times the median grain size

(Dso)
**Bottom width of bridge less pier widths or overbank width, ft
**Area at approach
**Topwidth of approach
**Average depth at the bridge before scour, ft
**Depth of flow in the bridge opening, ft
**Contraction scour depth.

**Select from WSPRO conveyance tube with highest velocity
**Conveyance tube area (from WSPRO)
**Velocity of conveyance tube
*¥Top width of tube
Flow depth directly upstream of the pier: Area tube/top width
Froude's Number: Fr=v1/(g*y1)°'5
**Correction for pier shape
K, =1 for circular cylinder or group of cylinders
K;=1.1 for square nose
**Correction for angle of attack of flow (see HEC-18)
**Correction factor for bed condition (see HEC-18)
**Width of pier
Local Scour at Piers

Correction for Clear Water Scour: vy, *1.1

HEC-18, Ch. 2.6, p.16

E-11

Scour Totals
SCOUR31.XLS



Abutment Scour
Left Abutment:
Hydraulic variables for Froehlich's Eq.
Values
Q= 305 cfs
Qb = 15.25 cfs
X-sta. 1 4982.4
X-sta. 2 4986
X-sta. 3 4987
4
#Tubes = 4.78
Q= 72.93 cfs
A = 379.42 £
a' = 1602.6 ft
Froehlich's Equation
Y./y. = 227K K; (a'ly, a)ﬂaﬂ 4 1
K, = 0.82
K, = 1.00
o= . 90
a' = 1602.60 ft
A = 379.42 £
Ve = 0.19 fi/sec
Q= 72.93 cfs
Yo = 0.24 ft
Fr, = 0.07
Y. = 4.09 ft
1.25 m

SR 29 - Turkey Branch
Bridge No. 050031

100 Year Scour - Existing

REMARKS
Total discharge Input to WSPRO
Discharge per equal conveyance tube.
Defined as the total discharge divided by 20.
Left edge of conveyance tube #1.
Station of left edge of bridge (edge of obstruction)
Right edge of conveyance tube beyond bridge.
Number of tubes completely obstructed.
Number of approach section conveyance tubes which are

obstructed by left abutment.

Flow in left overbank obstructed by left abutment.
Left abutment; area of conveyance. Determined from
WSPRO output.

Length of abutment projected in ** Regquires Input
WSPRO output.

** Coefficient for abutment shape.

Vertical Abutment K, =1.0
Vertical Abutment with Wingwalls K, =0.82
Spill-Through Abutment K; = 0.55

** Coefficient for angle of embankment to flow.
K, = (8/90)**
8 < 90° if embankment points downstream

8 > 90° if embankment points upstream
** [ ength of abutment projected normal to flow.

** Flow area of the approach cross section obstructed by
the embankment.
Q./A. V. /gy

#*¥ Flow obstructed by the abutment and approach embankment.

#¥ Average depth of flow on the floodplain.

*¥ Froude Number of approach flow upstream of the
abutment. =

Scour depth.

E-12

Scour Totals
SCOUR31.XLS



100 Year Scour - Existing

Hydraulic variables for Hire Eq.
Values REMARKS

Q = 305 cfs Total discharge Input to WSPRO

Qeube = 15.25 cfs Discharge per equal conveyance tube.

Agpe #1 = 20.4 fi* Area of conveyance tube #1, adjacent to left abutment.
Read directly from WSPRO. (Bridge X-Sec.)

Vabe = 0.75 ft/s Mean velocity of conveyance tube #1, adjacent to left
abutment. Read from WSPRO. (Bridge X-Sec.)

TOPW,,,. #1 3.50 ft Difference between left and right station of conveyance
tube 1, from WSPRO.

Y= 5.83 ft Average depth of conveyance tube 1. A, /TOPW,, of
conveyance tube 1.

Hire Equation

Check L/y; ratio:

Lty, " a'ly; Check for validity of equation.

a'= 1602.60 ft & | ength of abutment projected normal to flow.

¥y = 5.83 ft ak A b/ TOPW,,. of conveyance tube #1

a'ly, = 274.96 ** The ratio for a

If L/y, > 25 Bridge not skewed to flow. Use HIRE eq.
If L/y, < 25 HIRE eq not appropriate.

Hire Computation:

Y.y = 4 Fr,"* ** Reguires Input

Vo = 0.75 ft/s ** Velocity through bridge adjacent to abutment, ft/s.
Vaa can be determined directly from WSPRO.

y = 5.83 ft ** Depth of flow at the abutment on the overbank or in the main channel.
*# Froude Number based on the velocity and depth in the bridge opening
Fr, = 0.05475 . adjacent to the abutment.
Ys = 8.94 ft Scour depth.
272 m
SR 29 - Turkey Branch E-13 Scour Totals

Bridge No. 050031 SCOUR31.XLS



Right Abutment:

Hydraulic variables for Froehlich's Eq.
Values

Q= 305 cfs

Geube = 15.25 cfs

X-sta. 1 5011.5

X-sta. 2 5014

X-sta. 3 5015.2

# tubes 5

#Tubes = 5.32

Q. = 81.20 cfs

A = 254.98 ft*

a' = 519.1 fi

Froehlich's Equation

YV, = 2.27T K K, (al/yn)o-ﬁ I

K, = 0.82

K, = 1.00

o= 90

8’ = 519.10 ft

A= 254.98 fi*

Ve = 0.32 ft/sec

Q = 81.20 cfs

Yo = 0.49 ft

Fr, = 0.08

Yo = 4.40 ft

134 m

SR 29 - Turkey Branch
Bridge No. 050031

100 Year Scour - Existing

REMARKS
Total discharge Input to WSPRO
Discharge per equal conveyance tube.
Defined as the total discharge divided by 20.
Left edge of conveyance tube beyond bridge.
Station of right edge of bridge (edge of obstruction)
Right edge of conveyance tube.
# of tubes completely obstructed.
Number of approach section conveyance tubes which are

obstructed by right abutment.

Flow in right overbank obstructed by right abutment.
Right abutment; area of conveyance. Determined from

WSPRO output.
Length of abutment projected in ** Regquires Input
WSPRO output.

** Coefficient for abutment shape.

Vertical Abutment K, =1.0
Vertical Abutment with Wingwalls K, =0.82
Spill-Through Abutment K; = 0.55

¥k Coefficient for angle of embankment to flow.
K, = (8/90)"
0 < 90° if embankment points downstream

8 > 90° if embankment points upstream
** Length of abutment projected normal to flow.

** Flow area of the approach cross section obstructed by
the embankment.

Q. /A, Ve igyd™

** Flow obstructed by the abutment and approach embankment.

*# Average depth of flow on the floodplain.

** Froude Number of approach flow upstream of the
abutment. =

Scour depth.

Scour Totals
SCOUR31.XLS



Hydraulic variables for Hire Eq.
Values

Q= 305 cfs

Qiube = 15.25 cfs

Aupe #1 = 19.9 f?

Vibe = 0.76 ft/s

TOPW ., #1 4.00 ft

yl = 4.98 ﬂ

Hire Equation

Check L/y, ratio:

Liy, " a'ly,

a' = 519.10 ft

y; = 4.98 ft

a'ly, = 104.34

Hire Computation:

yo/y: = 4 Fr*®

Vg = 0.76 fi/s

Y = 4.98 ft

Fr, = 0.060

Y, = 7.866 ft

2.398 m
Total Scour:

Assume that the width of the scour hole is equal to 2.8 * y,.

Total scour at Piers:
Total Scour at Right Abutment:
Total Scour at Left Abutment:

SR 29 - Turkey Branch
Bridge No. 050031

100 Year Scour - Existing

REMARKS
Total discharge Input to WSPRO
Discharge per equal conveyance tube.
Area of conveyance tube #1, adjacent to right abutment.
Read directly from WSPRO. (Bridge X-Sec.)
Mean velocity of conveyance tube #1, adjacent to right
abutment. Read from WSPRO. (Bridge X-Sec.)
Difference between left and right station of conveyance
tube 1, from WSPRO.
Average depth of conveyance tube 1. Ay /TOPW,;, of
conveyance tube 1.

Check for validity of equation.

** [ength of abutment projected normal to flow.

w* Ao/ TOPW . of conveyance tube #1

*#¥ The ratio for abutment length projection.

If L/y, > 25 Bridge not skewed to flow. Use HIRE eq.

If L/y, < 25 HIRE eq not appropriate.

** Requires Input

** Velocity through bridge adjacent to abutment, ft/s.
Ve can be determined directly from WSPRO.

*¥ Depth of flow at the abutment on the overbank or

in the main channel

** Froude Number based on the velocity and depth in the
bridge opening adjacent to the abutment.

Scour depth.

(HEC-18 Manual)
DEPTH WIDTH
7.14 ft 6.08 ft
7.87 ft 22.02 ft
8.94 ft 25.03 ft

Scour Totals
SCOUR31.XLS



500 Year Scour - Existing

HEC-18 SCOUR ANALYSIS

Clear Water Contraction Scour:

y2 = (QY/(120.D,? * wh)¥

Apppr=
TOPW sppp=
yi=

Y2=

y' =

Design Frequency: 500 year
Bridge Configuration: Existing Bridge
%% Requires Input
407 cfs **¥Discharge at bridge section
0.13 mm  **Median grain size at bridge
0.000426509 fi
**Effective mean grain size, ft. Taken as 1.25 times the median grain size
0.000533136 ft Dso)
27 ft **Bottom width of bridge less pier widths or overbank width, ft
228 fi? **Area at approach
52 fi **Topwidth of approach
4.38 ft **Average depth at the bridge before scour, ft
11.32 ft *¥Depth of flow in the bridge opening, ft
6.94 ft **Contraction scour depth.
212 m

Local Scour at Piers:
ys/yl1=2.0%K1*K2*K3*(a/y1)"0.65*Fr"0.43

Area tube= 6.3 ft*
vi= 3.22 ft/sec
top width= 1.1 f&
V1 5.727 ft
Fr= 0.237
K= 1.1
K,= 1
K;= 1.1
a= 1ft
Y= 2.40 ft
Y= 0.73 m
Y= 2.64 ft
y,= 0.80 m
Abutment Scour

SR 29 - Turkey Branch

Bridge No. 050031

*¥Select from WSPRO conveyance tube with highest velocity
**Conveyance tube area (from WSPRO)
**Velocity of conveyance tube
**Top width of tube
Flow depth directly upstream of the pier: Area tube/top width
Froude's Number: Fr=v1/(g*y1)°'s
**Correction for pier shape
K;=1 for circular cylinder or group of cylinders
K;=1.1 for square nose
**Correction for angle of attack of flow (see HEC-18)
**Correction factor for bed condition (see HEC-18)
**Width of pier
Local Scour at Piers

Correction for Clear Water Scour: v, *1.1

HEC-18, Ch. 2.6, p.16

Scour Totals
SCOUR31.XLS



Left Abutment:
Hydraulic variables for Froehlich's Eq.
Values
Q= 407 cfs
Grube = 20.35 cfs
X-sta. 1 4984.9
X-sta. 2 4986
X-sta. 3 4990.3
8
#Tubes = 8.20
Q. = 166.95 cfs
A, = 957.30 f®
a' = 2556.9 ft
Froehlich's Equation
Y-/Ya = 2.27 :[(1 K2 (al/ya)o-ﬂ Fro,ﬁ +1
K= 0.82
Ky = 1.00
9 = %
a' = 2556.90 ft
Ae = 957.30 £
Ve = 0.17 ft/sec
Q= 166.95 cfs
Yo = 0.37 ft
Fr, = 0.05
Y = 5.38 ft
1.64 m

SR 29 - Turkey Branch
Bridge No. 050031

500 Year Scour - Existing

; REMARKS
Total discharge Input to WSPRO
Discharge per equal conveyance tube.
Defined as the total discharge divided by 20.
Left edge of conveyance tube #1.
Station of left edge of bridge (edge of obstruction)
Right edge of conveyance tube beyond bridge.
Number of tubes completely obstructed.
Number of approach section conveyance tubes which are
obstructed by left abutment.
Flow in left overbank obstructed by left abutment.

Left abutment; area of conveyance. Determined from

WSPRO output.
Length of abutment projected into flow. Determined from

WSPRO output.

*% Requires Input
** Coefficient for abutment shape.
Vertical Abutment K, =10
Vertical Abutment with Wingwalls K, =0.82
Spill-Through Abutment K; = 0.55

** Coefficient for angle of embankment to flow.
K, = (6/90)*"
8 < 90° if embankment points downstream

0 > 90° if embankment points upstream
** Length of abutment projected normal to flow.

** Flow area of the approach cross section obstructed by
the embankment.
Q. /A,

** Flow obstructed by the abutment and approach embankment.

** Average depth of flow on the floodplain.
#% Froude Number of approach flow upstream of the

abutment. = V./ (gy.)o's
Scour depth.

E-17

Scour Totals
SCOUR31.XLS



Hydraulic variables for Hire Eq.
Values

Q= 407 cfs

Quube = 20.35 cfs

Appe #1 = 21.2

Ve = 0.96 fi/s

TOPW,,, #1 3.50 ft

Y1 = 6.06 ft

Hire Equation

Check L/y; ratio:

Ly, “a'ly,

a' = 2556.90 ft

V= 6.06 ft

a'ly, = 422.13

Hire Computation:

W = 4 Fr,®

Ve = 0.96 ft/s

1 = 6.06 ft

Fr, = 0.069

Y. = 10.014 ft

3.052

SR 29 - Turkey Branch
Bridge No. 050031

500 Year Scour - Existing

REMARKS
Total discharge Input to WSPRO
Discharge per equal conveyance tube.
Area of conveyance tube #1, adjacent to left abutment.
Read directly from WSPRO. (Bridge X-Sec.)
Mean velocity of conveyance tube #1, adjacent to left
abutment. Read from WSPRO. (Bridge X-Sec.)
Difference between left and right station of conveyance
tube 1, from WSPRO.
Average depth of conveyance tube 1. Ay, /TOPW;, of
conveyance tube 1.

Check for validity of equation.

** ength of abutment projected normal to flow.

sk A/ TOPW,,. of conveyance tube #1

% The ratio for abutment length projection.

If L/y, > 25 Bridge not skewed to flow. Use HIRE eq.
If L/y, < 25 HIRE eq not appropriate.

** Requires Input

%* Velocity through bridge adjacent to abutment, ft/s.
Ve can be determined directly from WSPRO.

#¥ Depth of flow at the abutment on the overbank or
in the main channel

** Froude Number based on the velocity and depth in the

bridge opening adjacent to the abutment.
Scour depth.

E-18

Scour Totals
SCOUR31.XLS



Right Abutment:

Hydraulic variables for Froehlich's Eq.
Values

Q= 407 cfs

Guube = 20.35 cfs

X-sta. 1 5011.2

X-sta. 3 5017.5

# tubes 5

#Tubes = 5.56

Q. = 113.06 cfs

A = 454.56 ft*

a' = 902.3 ft

Froehlich's Equation

Y/ye = 2.27T K  K; (a'/y A)O-G Fro 4+ 1

K, = 0.82

K, = 1.00

o= 90

a' = 902.30 ft

Ac = 454.56 £

Ve = 0.25 ft/sec

Q = 113.06 cfs

Yo = 0.50 ft

Fro = 0.06

= 4.80 ft

1.46 m

SR 29 - Turkey Branch
Bridge No. 050031

500 Year Scour - Existing

REMARKS
Total discharge Input to WSPRO
Discharge per equal conveyance tube.
Defined as the total discharge divided by 20.
Left edge of conveyance tube beyond bridge.
Station of right edge of bridge (edge of obstruction)
Right edge of conveyance tube.
# of tubes completely obstructed.
Number of approach section conveyance tubes which are
obstructed by right abutment.

Flow in right overbank obstructed by right abutment.
Right abutment; area of conveyance. Determined from

WSPRO output.
Length of abutment projected into flow. Determined from

WSPRO output.

** Requires Input
## Coefficient for abutment shape.

Vertical Abutment K, =10
Vertical Abutment with Wingwalls K, = 0.82
Spill-Through Abutment K, =0.55

ak Coefficient for angle of embankment to flow.
K, = (6/90)>"
0 < 90° if embankment points downstream

6 > 90° if embankment points upstream
#% ] ength of abutment projected normal to flow.

*# Flow area of the approach cross section obstructed by
the embankment.
Q. /A,

*¥ Flow obstructed by the abutment and approach embankment.

*# Average depth of flow on the floodplain.
** Froude Number of approach flow upstream of the
abutment. = V./ (gy,,)o's

Scour depth.

E-19

Scour Totals
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|

Bridge No. 0500371

500 Year Scour - Existing

Hydraulic variables for Hire Eq.
Values REMARKS

Q= 407 cfs Total discharge Input to WSPRO

Qeube = 20.35 cfs Discharge per equal conveyance tube.

Appe #1 = 20.6 fi® Area of conveyance tube #1, adjacent to right abutment.
Read directly from WSPRO. (Bridge X-Sec.)

Vibe = 0.99 ft/s Mean velocity of conveyance tube #1, adjacent to right
abutment. Read from WSPRO. (Bridge X-Sec.)

TOPWy,p. #1 4.00 ft Difference between left and right station of conveyance
tube 1, from WSPRO.

1 = 5.15 ft Average depth of conveyance tube 1. Aype/TOPWy;p. of

conveyance tube 1.

Hire Equation
Check L/y; ratio:
Liy, ~ a'ty, Check for validity of equation.
a' = 902.30 ft *# | ength of abutment projected normal to flow.
= 5.15 ft w*k A /TOPW,;. of conveyance tube #1
a'ly, = 175.20 ** The ratio for abutment length projection.

If L/y; > 25 Bridge not skewed to flow. Use HIRE eq.

If L/y; < 25 HIRE eq not appropriate.
Hire Computation:
/v, = 4 Fr,"? ** Requires Input
Vau = 0.99 ft/s ** Velocity through bridge adjacent to abutment, ft/s.

V. can be determined directly from WSPRO.
= 5.15 ft *% Depth of flow at the abutment on the overbank or

in the main channel .
Fr, = 0.077 ** Froude Number based on the velocity and depth in the

bridge opening adjacent to the abutment.
Ys = 8.835 ft Scour depth.

2.693 m
Total Scour:
Assume that the width of the scour hole is equal to 2.8 * y,. (HEC-18 Manual)
DEPTH WIDTH
Total scour at Piers: 9.58 ft 6.72 ft
Total Scour at Right Abutment: 8.83 ft 24.74 ft
Total Scour at Left Abutment: 10.01 ft 28.04 ft
SR 29 - Turkey Branch E-20

Scour Totals

SCOUR31.XLS






Clear Water Contraction Scour:

50 Year Scour - Proposed

HEC-18 SCOUR ANALYSIS
Design Frequency: 50 year
Bridge Configuration: Proposed Bridge

y2 = (Q*(120 . D> * W2))*”

** Requires Input

Q= 263 cfs *+Discharge at bridge section
Dso= 0.13 mm **Median grain size at bridge
0.000426509 ft
**Effective mean grain size, ft. Taken as 1.25 times the median grain
Dp=  0.000533136 ft size (Dsg)
W,= 27 ft **Bottom width of bridge less pier widths or overbank width
Aappr= 207 fi **Area at approach
TOPW pppr= 52 ft **Topwidth of approach
yi= 3.98 ft **Average depth at the bridge before scour, ft
Y= 7.79 ft *¥Depth of flow in the bridge opening, ft
Y= 3.81 ft **Contraction scour depth.
1.16 m

Local Scour at Piers:
¥o/¥1=2.0%K, Ky *Ks*(alyy) “HFr"

**Gelect conveyance tube with highest velocity

Area tube= 6.2 fi* **Conveyance tube area (from WSPRO)
vy= 2.14 ft/sec **Velocity of conveyance tube
top width= 1.1ft **Top width of tube
1= 5.636 ft Flow depth directly upstream of the pier: Area tube/top width
Fr= 0.159 Froude's Number: Fr=v,/(g*y,)""
K= 1.1 **Correction for pier shape
K, =1 for circular cylinder or group of cylinders
K;=1.1 for square nose
X;= 1 **Correction for angle of attack of flow (see HEC-18)
K= 1.1 **Correction factor for bed condition (see HEC-18)
a= 1ft **Width of pier
Y.= 2.01 ft Local Scour at Piers
Y= 0.61 m
Y= 221 ft Correction for Clear Water Scour: y, ¥ 1.1
Y= 0.67m HEC-18, Ch. 2.6, p.16

Scour Totals

SR 29 - Turkey Branch
SCOUR31.XLS

Bridge No. 050031



Abutment Scour
Left Abutment:
Hydraulic variables for Froehlich's Eq.
Values
Q= 263 cfs
Quube = 13.15 cfs
X-sta. 1 4985.7
X-sta. 2 4986
X-sta. 3 4988.2
3
#Tubes = 3.12
Q. = 41.03 cfs
A = 214.92 £
a' = 1184.10 ft
Froehlich's Equation
VY. = 227K K; (a' 1y )" C Fe™ + 1
K, = 0.82
K, = 1.00
o = 90
a' = 1184.10 ft
A= 214.92 fi?
Ve = 0.19 ft/sec
Q= 41.03 cfs
Ya = 0.18 ft
Fr. = 0.08
Y= 3.32 ft
1.01m

SR 29 - Turkey Branch
Bridge No. 050031

50 Year Scour - Proposed

REMARKS
Total discharge Input to WSPRO
Discharge per equal conveyance tube.
Defined as the total discharge divided by 20.
Left edge of conveyance tube #1.
Station of left edge of bridge (edge of obstruction)
Right edge of conveyance tube beyond bridge.
Number of tubes completely obstructed.
Number of approach section conveyance tubes which are obstructed by
left abutment.
Flow in left overbank obstructed by left abut.

Left abutment; area of conveyance. Determined from WSPRO output.
Length of abutment projected into flow. Determined from WSPRO
output.

** Requires Input
** Coefficient for abutment shape.

Vertical Abutment K, =1.0
Vertical Abutment with Wingwalls K, =0.82
Spill-Through Abutment K; = 0.55

** Coefficient for angle of embankment to flow.
K, = (6/90)*

0 < 90° if embankment points downstream

6 > 90° if embankment points upstream

s T ength of abutment projected normal to flow.

** Flow area of the approach cross section obstructed by the
embankment.

Q. /A

** Flow obstructed by the abutment and approach embankment.
** Average depth of flow on the floodplain.
** Froude Number of approach flow upst V, I(gyd**
Scour depth.

E-22 Scour Totals
SCOUR31.XLS



Hydraulic variables for Hire Eq.

Yalues
Q= 263 cfs
Qeube = 13.15 cfs
A #1 = 19.8 fi®
Viebe = 0.67 fi/s
TOPW,,;,. #1 3.40 ft
i = 5.82 ft
Hire Equation
Check L/y, ratio:
Ly, " a'ly,
a' = 1184.10 £t
Y = 5.82 ft
a'ly = 203.33
Hire Computation:
Yo/y: = 4 Fr,"¥
Vaour = 0.67 ft/s
1 = 5.82 ft
Fr, = 0.049
Ys = 8.606 ft
2.623

SR 29 - Turkey Branch
Bridge No. 050031

50 Year Scour - Proposed

REMARKS
Total discharge Input to WSPRO
Discharge per equal conveyance tube.
Area of conveyance tube #1, adjacent to left abutment.
Read directly from WSPRO. (Bridge X-Sec.)

Mean velocity of conveyance tube #1, adjacent to left abutment.
Difference between left and right station of conveyance tube 1, from
WSPRO.

Average depth of conveyance tube 1. Ay,./TOPW,,;,. of conveyance
tube 1.

Check for validity of equation.

%% Length of abutment projected normal to flow.

¥ AL/ TOPW,,. of conveyance tube #1

** The ratio for abutment length projection.

IfL/y, > 25 Bridge not skewed to flow. Use HIRE eq.
If L/y, < 25 HIRE eq not appropriate.

** Reguires Input
#* Velocity through bridge adjacent to abutment, ft/s.
Vi can be determioed directly from WSPRO.
** Depth of flow at the abutment on the overbank or
in the main channel
*¥ Froude Number based on the velocity and depth in the
bridge opening adjacent to the abutment.
Scour depth.

E-23 Scour Totals
SCOUR31.XLS



Values

Right Abutment:

Hydraulic variables for Froehlich's Eq.

Q = 263 cfs

Qube = 13.15 cfs

X-sta. 1 5011.3

X—Sta. 2 5014

X-sta. 3 5014.5

# tubes 5

#Tubes = 5.16

Q = 67.80 cfs

A = 199.61 f®

a' = 386.6 ft

Froehlich's Equation

Yl/ya =227 Kl KZ (a'/y“)“-c Fr0.61 +1

K, = 0.82

K, = 1.00

o= 90

a' = 386.60 ft

A = 199.61 £

Ve = 0.34 ft/sec

Q = 67.80 cfs

Yo = 0.52 ft

Fr, = 0.08

Ys = 4.15 ft
1.26 m

SR 29 - Turkey Branch
Bridge No. 050031

50 Year Scour - Proposed

REMARKS
Total discharge Input to WSPRO
Discharge per equal conveyance tube.
Defined as the total discharge divided by 20.
Left edge of conveyance tube beyond bridge.
Station of right edge of bridge (edge of obstruction)
Right edge of conveyance tube.
# of tubes completely obstructed.
Number of approach section conveyance tubes which are
obstructed by right abutment.
Flow in right overbank obstructed by right abutment.
Right abutment; area of conveyance. Determined from
WSPRO output.
Length of abutment projected into flow. Determined from
WSPRO output.

** Requires Input
** Coefficient for abutment shape.

Vertical Abutment K, =1.0
Vertical Abutment with Wingwalls K, =0.82
Spill-Through Abutment X; =0.55

#k Coefficient for angle of embankment to flow.

K, = (6/90)™"

8 < 90° if embankment points downstream

8 > 90° if embankment points upstream

** Length of abutment projected normal to flow.

** Flow area of the approach cross section obstructed by
the embankment.

Q. /A,

** Flow obstructed by the abutment and approach embankment.

#% Average depth of flow on the floodplain.

#* Froude Number of approach flow upstream of the
abutment, = V_/ (gy,)o's

Scour depth.

Scour Totals

SCOUR31.XLS



50 Year Scour - Proposed

Hydraulic variables for Hire Eq.
Values REMARKS

Q= 263 cfs Total discharge Input to WSPRO

Qeobe = 13.15 cfs Discharge per equal conveyance tube.

Appe #1 = 19.3 fi* Area of conveyance tube #1, adjacent to right abutment.
Read directly from WSPRO. (Bridge X-Sec.)

Vibe = 0.68 ft/s Mean velocity of conveyance tube #1, adjacent to right
abutment. Read from WSPRO. (Bridge X-Sec.)

Difference between left and right station of conveyance tube 1, from

TOPW,,;,. #1 3.90 ft WSPRO.

1= 4.95 ft Average depth of conveyance tube 1. A, /TOPW,, of
conveyance tube 1.

Hire Equation

Check L/y, ratio:

Liy, “a'ly; Check for validity of equation.

a' = 386.60 ft ** ] ength of abutment projected normal to flow.

Y1 = 4.95 ft ** A/ TOPW,,. of conveyance tube #1

aly; = 78.12 ** The ratio for abutment length projection.

If L/y; > 25 Bridge not skewed to flow. Use HIRE eq.
If L/y, < 25 HIRE eq not appropriate.

Hire Computation:

Yo/ = 4&10'33 ** Requires Input

Vau = 0.68 ft/s #* Velocity through bridge adjacent to abutment, ft/s.
Ve can be determined directly from WSPRO.

Y = 4.95 ft ak Depth of flow at the abutment on the overbank or
in the main channel

Fry = 0.054 ** Froude Number based on the velocity and depth in the
bridge opening adjacent to the abutment.

Ys = 7.549 ft Scour depth.

2301 m

Total Scour:

Assume that the width of the scour hole is equal to 2.8 * y,. (HEC-18 Manual)
DEPTH WIDTH

Total scour at Piers: 6.02 ft 5.63 ft

Total Scour at Right Abutment: 7.55 ft 21.14 ft

Total Scour at Left Abutment: 8.61 ft 24.10 ft

SR 29 - Turkey Branch E-25 Scour Totals

Bridge No. 050031 SCOUR31.XLS



———  m—

Slg t
Bls b :3
o =— FG. El. 12.745 /3
v
NG 77777770077 7777777, )
X Y\Q == 777 A
LOW MEMBER —/S§:}\ i £l. 11951 /% 2. ”
N 7
: ] 8
Y, U 7
6
195/+60 195470
50 YEAR STORM
SCOUR PROFILE
N.TS.
PROPOSED BRIDGE
Nl OVER
3] TURKEY BRANCH
1 avn
ENGINEERS




100 Year Scour - Proposed

HEC-18 SCOUR ANALYSIS
Design Frequency: 100 year
Bridge Configuration: Proposed Bridge

Clear Water Contraction Scour:

v, = (Q%/(120 . D2 * W)>*»

Q= 305 cfs
D= 0.13 mm
0.000426509 ft
D, 0.000533136 ft
W, = 27 &t
Apprr= 214 £
TOPW sppr= 52 ft
yi= 412 &
Y= 8.84 ft
Y= 4.73 ft
1.44 m
Local Scour at Piers:
¥o/¥1=2.0%K %K, ¥K g *(aly ) HFr
Area tube= 6.1 ft?
V= 2.5 ft/sec
top width= 1 ft
Yi= 6.100 ft
Fr= 0.178
K= 1.1
K, 1
K;= 1.1
a= 1ft
Y= 2.17 ft
Y= 0.66 m
Y, 2.39 ft
Y= 0.73 m

SR 29 - Turkey Branch

Bridge No. 050031

** Requires Input

*+*Djscharge at bridge section
*¥Median grain size at bridge

**Effective mean grain size, ft. Taken as 1.25 times the median grain size

(Dso)
**Bottom width of bridge less pier widths or overbank width, ft
**Area at approach
**Topwidth of approach

*kAverage depth at the bridge before scour, ft
**Depth of flow in the bridge opening, ft
**Contraction scour depth.

wxSelect from WSPRO conveyance tube with highest velocity
*kConveyance tube area (from WSPRO)
**Velocity of conveyance tube
**Top width of tube
Flow depth directly upstream of the pier: Area tube/top width
Froude's Number: Fr=v1/(g*y1)°'5
**Correction for pier shape
K, =1 for circular cylinder or group of cylinders
K,=1.1 for square nose
**Correction for angle of attack of flow (see HEC-18)
**Correction factor for bed condition (see HEC-18)
*¥Width of pier
Local Scour at Piers

Correction for Clear Water Scour: y, *1.1

HEC-18, Ch. 2.6, p.16

Scour Totals
SCOUR31.XLS



100 Year Scour - Proposed

Abutment Scour

Left Abutment:

Hydraulic variables for Froehlich's Eq.

Values REMARKS

Q = 305 cfs Total discharge Input to WSPRO

Giube = 15.25 cfs Discharge per equal conveyance tube.
Defined as the total discharge divided by 20.

X-sta. 1 4986.2 Left edge of conveyance tube #1.

X-sta. 2 4986 Station of left edge of bridge (edge of obstruction)

X-sta, 3 4980.6 Right edge of conveyance tube beyond bridge.

4 Number of tubes completely obstructed.

#Tubes = 4.04 Number of approach section conveyance tubes which are
obstructed by left abutment.

Q. = 61.54 cfs Flow in left overbank obstructed by left abutment.

= 387.60 ft* Left abutment; area of conveyance. Determined from

WSPRO output.

a' = 1661.3 ft Length of abutment projected into flow. Determined from
WSPRO output.

Froehlich's Equation

Ylya = 227K K; (a'fy) " Fe™ + 1 ** Reguires Input

K, = 0.82 ** Coefficient for abutment shape.
Vertical Abutment K, =10
Vertical Abutment with Wingwalls K, =0.82
Spill-Through Abutment K; = 0.55

K, = 1.00 *% Coefficient for angle of embankment to flow.
K, = (6/90)""

6 = - 90 6 < 90° if embankment points downstream
6 > 90° if embankment points upstream

a'= 1661.30 ft ** Length of abutment projected normal to flow.

= 387.60 ft° ** Flow area of the approach cross section obstructed by

the embankment.

vV, = 0.16 ft/sec Q. /A,

Q = 61.54 cfs ** Flow obstructed by the abutment and approach embankment.

Ye = 0.23 ft ** Average depth of flow on the floodplain.

Fr, = 0.06 ** Froude Number of approach flow upstream of the
abutment. = V. /(gy.)o'5

Y, = 3.70 ft Scour depth.

1.13 m
SR 29 - Turkey Branch E-28 Scour Totals

Bridge No. 050031 SCOUR31.XLS



Hydraulic variables for Hire Eq.

Values
Q= 305 cfs
Qiube = 15.25 cfs
Agpe #1 = 20.4 ft’
Viube = 0.75 ft/s
TOPW,,,;,. #1 3.50 ft
n= 5.83 ft
Hire Equation

Check L/y, ratio:
Liy, " a'ty;
a' = 1661.30 ft
yi = 5.83 ft
a'ly, = 285.03
Hire Computation:
Yoly1 = 4 Fr"
Voou = 0.75 ft/s
n= 583 ft
Fr, = 0.055
Y = 8.939 ft
2.725

SR 29 - Turkey Branch
Bridge No. 050031

100 Year Scour - Proposed

REMARKS
Total discharge Input to WSPRO
Discharge per equal conveyance tube.
Area of conveyance tube #1, adjacent to left abutment.
Read directly from WSPRO. (Bridge X-Sec.)
Mean velocity of conveyance tube #1, adjacent to left
abutment. Read from WSPRO. (Bridge X-Sec.)
Difference between left and right station of conveyance
tube 1, from WSPRO.
Average depth of conveyance tube 1. Ayp/TOPWy;, of
conveyance tube 1.

Check for validity of equation.

#¥ Length of abutment projected normal to flow.

ok AL /TOPW,,,. of conveyance tube #1

** The ratio for abutment length projection.

If L/y, > 25 Bridge not skewed to flow. Use HIRE eq.
If L/y; < 25 HIRE eq not appropriate.

** Requires Input

** Velocity through bridge adjacent to abutment, ft/s.
Veu can be determined directly from WSPRO.

*% Depth of flow at the abutment on the overbank or

in the main channel

** Froude Number based on the velocity and depth in the
bridge opening adjacent to the abutment.

Scour depth.

Scour Totals
SCOUR31.XLS



100 Year Scour - Proposed

Right Abutment:
Hydraulic variables for Froehlich's Eq.
Values REMARKS

Q = 305 cfs Total discharge Input to WSPRO

Grube = 15.25 cfs Discharge per equal conveyance tube.
Defined as the total discharge divided by 20.

X-sta, 1 5015.3 Left edge of conveyance tube beyond bridge.

X-sta, 2 5014 Station of right edge of bridge (edge of obstruction)

X-sta. 3 5011.4 Right edge of conveyance tube.

# tubes 5 # of tubes completely obstructed.

#Tubes = 5.67 Number of approach section conveyance tubes which are
obstructed by right abutment.

Q. = 86.42 cfs Flow in right overbank obstructed by right abutment.

A, = 260.92 ft* Right abutment; area of conveyance. Determined from
WSPRO output.

a'= 542.6 ft Length of abutment projected into flow. Determined from
WSPRO output.

Froehlich's Equation

V:¥e = 227K K, (a'/y) " © B + 1 ** Requires Input

K, = 0.82 ** Coefficient for abutment shape.
Vertical Abutment - K =10
Vertical Abutment with Wingwalls K, =0.82
Spill-Through Abutment K; = 0.55

K, = 1.00 ** Coefficient for angle of embankment to flow.
K, = (6/90)*"

0 = 90 8 < 90° if embankment points downstream
6 > 90° if embankment points upstream

a' = 542.60 ft *% Length of abutment projected normal to flow.

= 269.92 fi® ** Flow area of the approach cross section obstructed by

the embankment.

V., = 0.32 ft/sec Q./A,

Q. = 86.42 cfs ** Flow obstructed by the abutment and approach embankment.

Ya = 0.50 ft *# Average depth of flow on the floodplain.

Fr, = 0.08 ** Froude Number of approach flow upstream of the
abutment. = V. / (gy,)°‘5

Y, = 4.51 ft Scour depth.

1.38 m
SR 29 - Turkey Branch E-30 Scour Totals

Bridge No. 050031

SCOUR31.XLS



Hydraulic variables for Hire Eq.

Values
Q = 305 cfs
Geube = 15.25 cfs
A #1 = 19.9 f
Visbe = 0.76 ft/s
TOPW, . #1 4.00 ft
nh= 4.98 ft
Hire Equation

Check L/y, ratio:
Ly, “a'ly,
a' = 542.60 ft
n= 4.98 ft
a'ly, = 109.07
Hire Computation:
vy = 4 Fr,"®
Voo = 0.76 ft/s
= 498 ft
Fl'l = 0.060
Ys = 7.866 ft
2.398 m

Total Scour:

100 Year Scour - Proposed

REMARKS
Total discharge Input to WSPRO
Discharge per equal conveyance tube.
Area of conveyance tube #1, adjacent to right abutment.
Read directly from WSPRO. (Bridge X-Sec.)
Mean velocity of conveyance tube #1, adjacent to right
abutment. Read from WSPRO. (Bridge X-Sec.)
Difference between left and right station of conveyance
tube 1, from WSPRO.
Average depth of conveyance tube 1. A,/ TOPW,, of
conveyance tube 1.

Check for validity of equation.

** [ength of abutment projected normal to flow.

¥k Ao/ TOPW . of conveyance tube #1

*% The ratio for abutment length projection.

If L/y, > 25 Bridge not skewed to flow. Use HIRE eq.
If L/y, < 25 HIRE eq not appropriate.

** Requires Input

** Velocity through bridge adjacent to abutment, ft/s.
Ve can be determined directly from WSPRO.

#*¥ Depth of flow at the abutment on the overbank or

in the main channel

** Fronde Number based on the velocity and depth in the
bridge opening adjacent to the abutment.

Scour depth.

Assume that the width of the scour hole is equal to 2.8 * y,. (HEC-18 Manual)

Total scour at Piers:
Total Scour at Right Abutment:
Total Scour at Left Abutment:

SR 29 - Turkey Branch
Bridge No. 050031

DEPTH WIDTH
7.12 ft 6.08 ft
7.87 ft 22.02 ft
8.94 ft 25.03 ft
E-31

Scour Totals

SCOUR31.XLS
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500 Year Scour - Proposed

HEC-18 SCOUR ANALYSIS
Design Frequency: 500 year
Bridge Configuration: Proposed Bridge

Clear Water Contraction Scour:

y2 = (Q%(120.D,* * W3)*”

Q=

Dso'—‘

D,=

W=
Apppr=
TOPW sppr=
yi=

Y2=

V=

407 cfs
0.13 mm
0.000426509 ft

0.000533136 ft
27 ft

229 ft*

52 ft

4.40 ft

11.32 ft

6.92 ft

2.11m

Local Scour at Piers:
ys/yl=2.0*K1*K2*K3*(a/y1)"0.65*Fr*0.43

Area tube=
V=
top width=
=

6.3 ft*
3.26 ft/sec
1ft
6.300 ft

0.229
1.1

1.1
1ft
2.44 ft
0.75m

2.69 ft
0.82 m

'SR 29 - Turkey Branch

Bridge No. 050031

** Requires Input

**Discharge at bridge section
**¥Median grain size at bridge

**Effective mean grain size, ft. Taken as 1.25 times the median grain size

(Dso)
*#¥Bottom width of bridge less pier widths or overbank width, ft
#kArea at approach
#*Topwidth of approach

**Average depth at the bridge before scour, ft
*¥Depth of flow in the bridge opening, ft
**Contraction scour depth.

**Gelect from WSPRO conveyance tube with highest velocity
#**Conveyance tube area (from WSPRO)
*#*Velocity of conveyance tube
*¥*Top width of tube
Flow depth directly upstream of the pier:
Froude's Number: Fr=v1/(g*y1)°'5
**Correction for pier shape
K, =1 for circular cylinder or group of cylinders
K;=1.1 for square nose
**Correction for angle of attack of flow (see HEC-18)
**Correction factor for bed condition (see HEC-18)
**Width of pier
Local Scour at Piers

Area tube/top width

Correction for Clear Water Scour: y, *1.1

HEC-18, Ch. 2.6, p.16

Scour Totals
SCOUR31.XLS



Abutment Scour

Left Abutment:
Hydraulic variables for Froehlich's Eq.
Values
Q = 407 cfs
Qube = 20.35 cfs
X-sta. 1 4989.1
X-sta. 2 4986
X-sta. 3 4982.6
8
#Tubts =3 8.48
Q = 172.51 cfs
A, = 1027.77 £
' = 2649.6 ft
Frochlich's Equation
¥e/Ya = 227K K; (a'/y %S B 4
K, = 0.82
K, = 1.00
0 = 90
2 = 2649.60 ft
= 1027.77 £
Ve = 0.17 ft/sec
Q = 172.51 ofs
Yo = 0.39 ft
Fr, = 0.05
Y= 5.40 ft
1.65 m

SR 29 - Turkey Branch
Bridge No. 050031

500 Year Scour - Proposed

REMARKS
Total discharge Input to WSPRO
Discharge per equal conveyance tube.
Defined as the total discharge divided by 20.
Left edge of conveyance tube #1.
Station of left edge of bridge (edge of obstruction)
Right edge of conveyance tube beyond bridge.
Number of tubes completely obstructed.
Number of approach section conveyance tubes which are
obstructed by left abutment.
Flow in left overbank obstructed by left abutment.
Left abutment; area of conveyance. Determined from
WSPRO output.
Length of abutment projected into flow. Determined from
WSPRO output.

** Requires Input
** Coefficient for abutment shape.

Vertical Abutment K, =10
Vertical Abutment with Wingwalls K; =0.82
Spill-Through Abutment K; = 0.55

## Coefficient for angle of embankment to flow.

K, = (8/90)*"

0 < 90° if embankment points downstream

8 > 90° if embankment points upstream

## | ength of abutment projected normal to flow.

** Flow area of the approach cross section obstructed by
the embankment.

Q. /A,

** Flow obstructed by the abutment and approach embankment.

#¥ Average depth of flow on the floodplain.
** Froude Number of approach flow upstream of the
V. gy 0

abutment. =
Scour depth.

Scour Totals
SCOUR31.XLS



Hydraulic variables for Hire Eq.

Values
Q= 407 cfs
Qube = 20.35 cfs
A #1 = 21.1 fi?
Vibe = 0.96 ft/s
TOPW,,,;,. #1 3.50 ft
n= 6.03 ft
Hire Equation
Check L/y; ratio:
L/y1 - a'/y1
a' = 2649.60 ft
Y1 = 6.03 ft
a'ly, = 439.51
Hire Computation:
Yelyr = 4 Fr"%
Vapu = 0.96 ft/s
n= 6.03 ft
Fr; = 0.069
Y, = 9.975 ft

3.040

SR 29 - Turkey Branch
Bridge No. 050031

500 Year Scour - Proposed

REMARKS
Total discharge Input to WSPRO
Discharge per equal conveyance tube.
Area of conveyance tube #1, adjacent to left abutment.
Read directly from WSPRO. (Bridge X-Sec.)
Mean velocity of conveyance tube #1, adjacent to left
abutment. Read from WSPRO. (Bridge X-Sec.)
Difference between left and right station of conveyance
tube 1, from WSPRO.
Average depth of conveyance tube 1. Ay, /TOPW,;,. of
conveyance tube 1.

Check for validity of equation.

*¥ Length of abutment projected normal to flow.

ak A oo/ TOPW . of conveyance tube #1

*#* The ratio for abutment length projection.

If L/y, > 25 Bridge not skewed to flow. Use HIRE eq.
If L/y, < 25 HIRE eq not appropriate.

3% Requires Input

** Velocity through bridge adjacent to abutment, ft/s.
Ve can be determined directly from WSPRO.

#¥ Depth of flow at the abutment on the overbank or

in the main channel

** Froude Number based on the velocity and depth in the
bridge opening adjacent to the abutment.

Scour depth.

Scour Totals
SCOUR31.XLS
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Right Abutment:

Hydraulic variables for Froehlich's Eq.

X-sta. 1
X-sta, 2
X-sta. 3
# tubes
#Tubes =

P~
]

Froehlich's Equation

Y,/¥a = 227K, K; (a'ly, n)O-G Fo 4+ 1

K1=

SR 29 - Turkey Branch
Bridge No. 050031

Values
407 cfs
20.35 cfs

5017.7
5014
5011.2
5

5.43

110.52 cfs
475.87 ft*

939.5 ft

0.82

1.00

90

939.50 ft
475.87 ft*

0.23 ft/sec

110.52 cfs
0.51 ft
0.06

4.71 ft
143 m

500 Year Scour - Proposed

REMARKS
Total discharge Input to WSPRO
Discharge per equal conveyance tube.
Defined as the total discharge divided by 20.
Left edge of conveyance tube beyond bridge.
Station of right edge of bridge (edge of obstruction)

.Right edge of conveyance tube.

# of tubes completely obstructed.
Number of approach section conveyance tubes which are
obstructed by right abutment.

Flow in right overbank obstructed by right abutment.
Right abutment; area of conveyance. Determined from

WSPRO output.
Length of abutment projected into flow. Determined from

WSPRO output.

** Requires Input
*% Coefficient for abutment shape.

Vertical Abutment K =1.0
Vertical Abutment with Wingwalls K; = 0.82
Spill-Through Abutment K; = 0.55

** Coefficient for angle of embankment to flow.
K, = (6/90)™*
8 < 90° if embankment points downstream

8 > 90° if embankment points upstream

** Length of abutment projected normal to flow.

** Flow area of the approach cross section obstructed by

the embankment.

Q. /A,

** Flow obstructed by the abutment and approach embankment.
%% Average depth of flow on the floodplain.

*# Froude Number of approach flow upstream of the

abutment. = V. i(gy)"®
Scour depth.

Scour Totals
SCOUR31.XLS



500 Year Scour - Proposed

Hydraulic variables for Hire Eq.
Values REMARKS
Q= 407 cfs Total discharge Input to WSPRO
Giube = 20.35 cfs Discharge per equal conveyance tube.
App #1 = 20.5 ft* Area of conveyance tube #1, adjacent to right abutment.
Read directly from WSPRO. (Bridge X-Sec.)
Visbe = 0.99 ft/s Mean velocity of conveyance tube #1, adjacent to right
abutment. Read from WSPRO. (Bridge X-Sec.)
TOPW,,;,. #1 4.00 ft Difference between left and right station of conveyance
tube 1, from WSPRO.
1= 5.13 ft Average depth of conveyance tube 1. A, /TOPWy,, of
conveyance tube 1.
Hire Equation
Check L/y, ratio:
Liy, " a'ly Check for validity of equation.
a'= 939.50 ft *¥ Length of abutment projected normal to flow.
Y1 = 5.13 ft a% A b/ TOPW . Of conveyance tube #1
a'ly, = 183.32 ** The ratio for abutment length projection.
If L/y, > 25 Bridge not skewed to flow. Use HIRE eq.
If L/y, < 25 HIRE eq not appropriate.
Hire Computation:
Y./y1 =4 F1'1°'33 ** Requires Input
Vb = 0.99 ft/s ** Velocity through bridge adjacent to abutment, ft/s.
Vau can be determined directly from WSPRO.
= 5.13 ft ** Depth of flow at the abutment on the overbank or
in the main channel
Fr, = 0.077 ** Froude Number based on the velocity and depth in the
bridge opening adjacent to the abutment.
Y = 8.799 ft Scour depth.
2.682 m
Total Scour:
Assume that the width of the scour hole is equal to 2.8 * y,. (HEC-18 Manual)
DEPTH WIDTH
Total scour at Piers: 9.61 ft 6.85 ft
Total Scour at Right Abutment: 8.80 ft 24.64 1t
Total Scour at Left Abutment: 9.97 ft 27.93 ft
SR 29 - Turkey Branch E-37 Scour Totals

Bridge No. 050031 SCOUR31.XLS
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APPENDIX A - GRAIN SIZE DISTRIBUTION CURVES
BRIDGE NO. 050031
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Appendix F

Economic Analysis

SR - 29 Turkey Branch
Bridge No. 050031



An economic analysis was completed for the widening of Bridge No. 050031 on SR 29. Since
the existing and widened bridge are both hydraulically adequate it is not necessary to compare
any replacement alternatives. The following calculations show how the cost for widening the

bridge was determined. A more detailed cost analysis will be included in the Bridge

Development Report.

SR - 29 Turkey Branch F-1
Bridge No. 050031



Preliminary Cost Estimate
Bridge No. 050031 Widening

e . Qllaﬂﬁt}’ i Ul’ilt COSt = Tﬂtal COSi -
__ Concrete (Superstructure) 20 yd® | $450 /yd’® $9,000
12 ft  Additional width

30t Length
1.5 ft  Depth of structure

10 ya® | $525 /yd’ $5,133

End Bents - 2 Total (incl. wingwalls)

24 ft  Additional Length
3ft  Additional Height
3ft Additional Width

Intermediate Bents - 1 Total

12 ft  Length
2R/ Width
2ft  Height

" ReinforcingSteel | 7,6681b $0.60 /1b $7,300
Superstructure Assume 8% of Concrete Weight
20 yd* * 150 /R’ * 27 #¥1yd®

Substructure: Assume 3% of Concrete Weight
10 yd®> * 150 b/f* 27 A'/yd’

320 If $45 /if $14,400

50 ft
4 piles @ 0f

60 1f $50 /If $3,000

Estimated Cost of Bridge Widening: $38,833

SR 29 - Turkey Branch
Bridge No. 050031 F-2 ECONOM.XLS



Appendix G

Correspondence

SR - 29 Turkey Branch
Bridge No. 050031



TELEPHONE CONVERSATION

DATE: October 27, 1995 PROJECT NO: 9523
TIME: 2:00 P.M. CALL PLACED BY: PAULA
FIRM CALLED: Glades County TELEPHONE # (813) 946-1217

Emergency Management Agency

SPOKE WITH:

Subject: SR 29 as emergency access route or evacuation route

SR 29 is considered both an evacuation and emergency access route for
Glades County.

12/06/94



TELEPHONE CONVERSATION

MEMORANDUM
DATE: 01/25/96 PROJECT NO: 9523
TIME: 05:09 PM CALL PLACED/RECEVED BY: Paula

FIRM CALLED: EDOT Maintenance, TELEPHONE # (941) 674-4027
LaBelle, Florida
SPOKE WITH: Talbert Melton

Subject: Flooding problems at Bridge 050031

Mr. Melton did not know of any problems incurred at this bridge

location and has no records of it overtopping. He has seen the water very high,
as high as the low member. There was a time in 1970 when other parts of SR
29 were overtopped but there was no overtopping at this bridge or its roadway

approaches.

Project/Proposal

(oo — BHR —9—&-3—



TELEPHONE CONVERSATION

MEMORANDUM
DATE: 02/06/96 PROJECT NO: 9523
TIME: 05:04 PM CALL PEACED/RECEIVED BY: Paula
FIRM CALLED: SFWMD TELEPHONE # (941) 278-7396

SPOKE WITH: Clayton Miller

Subject: Deck Drainage

There is not a problem with the additional deck drainage sheet flowing off
the bridge into the existing drainage ditches. They are primarily concerned
with water quality. We have slowed the runoff by taking off the bridge,
over the grassed shoulder and into the existing ditches. He agrees that it is
not practical to provide any more treatment than this.

In regards to permitting, he advised us to look into a Noticed General
Permit rather than a General Permit.

He will also be faxing the runoff equations developed by the SFWMD.
However, they encourage people not to use them because the values they
give are too high.

Project/Proposal

cc: Eile . 9523



TELEPHONE CONVERSATION

MEMORANDUM
DATE: 02/07/96 PROJECT NO: 9523
TIME: 09:23 AM CALL PLACED/RECENVED BY: Paula
FIRM CALLED: Glades Co, TELEPHONE # (941) 946-1217

Emergency Management
SPOKE WITH: Ken Howard. Director

Subject: Flooding on SR29

I called Mr. Howard about the flooding which occurred around June 23,
1995 (per Art de Laski). He stated that the road was never completely
closed during this time. There was an area where the water was over the
road, however the road was still passible. A Florida Highway Patrol first
noticed the water on the road and notified the EMA, who notified the Glades
Co. Road Department who put up barricades and warnings for travelors.

Mr. Howard stated that this area was located about 5 miles south of the
intersection of SR 29 and US 27. He said that it was not at a bridge, it was
only the roadway. The water receded in about 24 hours.

Mr. Howard stated that all this information was his own personal
experience. This past year was unusual due to several tropical storms,
hurricanes, etc. and there were a lot of areas flooded which usually don't.
In the last 7-10 years, he does not remember SR 29 ever overtopping. The
EMA does not have detailed records of flooding and road closures. Since
this is a state road, he recommended contacting the FDOT Maintenance.

He mentioned contacting Tommy Greenwood, Director of the Glades
County Road Department for possibly more information. (941) 946-0771

Project/Proposal

cc: File. Dave. Art 9623




TELEPHONE CONVERSATION

MEMORANDUM
DATE:  02/07/96 PROJECT NO: 9523
TIME: 10:19 AM CALL PLACED/RECEIVED BY: Paula

FIRM CALLED: Glades Co.Maintenance =~ TELEPHONE # (941) 946-0771

SPOKE WITH: Tommy Greenwood

Subject: Flooding on SR29

The County Maintenance Department does not have any information on this
road because it is a state road. He does not have any personal recollection

of flooding on SR 29 either.

He suggested calling Talbert Melton or Wally Thalen.

Project/Proposal

cc: __ File, Dave, Art 9523



TELEPHONE CONVERSATION

MEMORANDUM
DATE: 02/07/96 PROJECT NO: 9523
TIME: 10:29 AM CALL PLACED/RECEVED BY: Paula

FIRM CALLED: FDOT Maintenance TELEPHONE # (941) 674-4027

SPOKE WITH: Talbert Melton

Subject: Flooding on SR29

I asked Mr. Melton specifically about June 1995 when Ken Howard recalls
there was a need for barricades on a portion of SR 29 where water was
coming onto the roadway. He does not remember ever having to take
barricades out there. He said that the water frequently comes up and will
quickly runoff the roadway. At times they have gone out and driven
fluorescent painted stakes at the edge of the pavement, however they have
not had to drive stakes in a while.

He also spoke with field superintendent Robert Crawford who would
actually gone out into the field. Mr. Crawford does not remember water
over the road or bridges. He did not take barricades out during this event.

The other field superintendent, Wally Thalen, was out of the office but will
call when he gets in.

Project/Proposal

cc: File. Dave, Art .___9_5_2L



TELEPHONE CONVERSATION

MEMORANDUM
DATE: 02/07/96 PROJECT NO: 9523
TIME: 11:40 AM CALL PLACED/RECEIVED BY: Paula

FIRM CALLED: FDOT Maintenance TELEPHONE # (941) 674-4027

SPOKE WITH: Wallace Thalen

Subject: Flooding on SR29

The area of flooding during June 1995 was at a 36” cross drain located
between bridges 050033 and 050035. It is approximately 0.5 - 0.6 miles
south of bridge 050033. This is the area that they have the most problems
with. During June the water was up to the edge of pavement. It lacked
only a few inches to overtop the road. You could not pull off the highway.

Water flows ‘real good’ through bridge 050035. It washes sand up on the
east side of the highway. He does not remember the water level ever
coming up to the bridge.

Project/Proposal

cc: File, Dave, Art —_ 9523



TELEPHONE CONVERSATION

DATE: February 22, 1995 PROJECT NO: 9523
TIME: 11:00 AM CALL PLACED PAULA
BY:
FIRM CALLED: USGS TELEPHONE # (904) 942-9500
ext. 3058
SPOKE WITH: Marvin Franklin
Subject: USGS Quad. Maps, Regression Equations, Gage information

I called Marvin in order to better understand the above subjects. Regarding
the quad. Maps, there are several swamp areas within the Lone Pine Creek
drainage basin which are completely bordered with inside tick marks. He
said that this delineation indicates a depressional area.

Marvin said that any time he is doing work close to a boundary area, he
becomes very leery of the USGS equations because the drainage basin might

actually act like the bordering area.

He suggested to take out any areas that look like no-contributing areas from
the drainage area. His gut feeling about this area is that there are no major
flows. He said there could be high water but most likely the flow and

velocity area low.

He suggested checking the gage information around this basin and determine
a CFSM. If all gage information gives similar CFSM’s then this should be
used as representative of the area. The Fisheating Creek data provided by
the Altamonte Springs office compares the flood flows using the log-Pearson
Type III analysis, the regression equations, and a weighted or best estimate
which considers both the gage and regression equations. Marvin suggested
taking the log-Pearson flow values for each storm event and dividing them
by the drainage area to determine the CFSM.

06/11/95 JMI ENGINEERS



TELEPHONE CONVERSATION

DATE: February 22, 1996 PROJECT NO: 9523
TIME: 03:43 PM CALL PLACED PAULA
- BY:
FIRM CALLED: FDOT Maintenance TELEPHONE # (941) 674-4027
LaBelle
SPOKE WITH: Receptionist

Subject: Maintenance crew’s tenure with FDOT/LaBelle

Talbert Melton - 40 years with FDOT, first in Ft. Myers, then Bartow. He
has been with LaBelle maintenance since 1970, or 26 years. |

Robert Crawford - 23 years, 4 months in LaBelle.

Wally Thalen - 31 years in LaBelle.

06/11/95 JMI ENGINEERS



TELEPHONE CONVERSATION

MEMORANDUM
DATE: 02/23/96 PROJECT NO: 9523
TIME: 09:11 AM CALL PLACED/RECEFVED BY: Paula

FIRM CALLED: Glades Co. Schools TELEPHONE # (941) 946-0323 ext.13

SPOKE WITH: Norman (Sonny) Hughes, Dir. of Transportation

Subject: Flooding on SR 29

Mr. Hughes has been with the Glades Co. School Department for 29 years.
Glades Co. School buses travel SR 29 from LaBelle to Palmdale and are not
allowed to drive on roads which have water overtopping them. He said that
during the period of time he has been with Glades Co., SR 29 has never
been blocked for the school buses. He said that there have been other roads
which have been blocked but not SR 29.

Project/Proposal

ce: FILE L DFS 9523




TELEPHONE CONVERSATION

MEMORANDUM
DATE: 02/23/96 PROJECT NO: 9523
TIME: 10:01 AM CALL PLACED/RECEIVED BY: Paula
FIRM CALLED: Glades Co. TELEPHONE # (941) 946-0533

SPOKE WITH: Jerry Harris, Building Director

Subject: Flooding on SR 29

Mr. Harris is the former Glades Co. Emergency Management Director
(1978-1995). He also has been the FEMA Flood Program Administrator
since 1982. He was born and raised in Clewiston and considers himself a

“Sawgrass Mugrat”.

Speaking with Mr. Harris about flooding on SR 29, he mentioned that the
only location where they have had trouble on this road is at Chaparral
Slough. He recalls that the water has come up very high at this location,
enough to damage the roadway base, but has not overtopped the roadway.

He said that during heavy rains water will spread out on both sides of SR
29, and sheetflow across the floodplain approximately 200 square miles. He
said that all the water in this area is trying to reach the Caloosahatchee River
regardless of the direction it travels.

Project/Proposal

cc: FILE, DFS 9523




TELEPHONE CONVERSATION

MEMORANDUM
DATE: 02/26/96 PROJECT NO: 9523
TIME: 11:59 AM CALL PLACED/RECEIVED BY: Paula
FIRM CALLED: Glades Co, TELEPHONE # (941) 675-0124

SPOKE WITH: Davi

Subject: Flooding on SR29

Mr. Whiddon was with the road department from 1980-93, prior to Tommy
Greenwood. He has lived in Glades County all his life, 48 years.

To his knowledge, SR 29 has never overtopped. He stated that the land to
the west of SR 29, north of SR 78 approximately 3-4 miles stays wet for
most of the year.

He warned that if the flow was increased through SR 29, this could cause
increased flooding at SR 78. He said that the residents on Marshall Field
Road get mad every year because of flooding. If we increase the risk of
flooding for these residents, he said for us to expect a lawsuit.

He said that during heavy rains, the water already comes up to the edge of
pavement on SR 78.

Project/Proposal

cc: File, Dave, Art — 9523



MEMORANDUM oF CONVERSATION

DATE: February 29, 1996 PROJECT NO: 9523

TIME; 10:15 AM INTERVIEWER: Paula

SPOKE WITH: Milford Thomas, Lvkes Brothers Ranch, SR 29

Subject: Flooding along SR29

We spoke to Mr. Thomas as he pulled his cow trailor into the cow pen
located alongside Lone Pine Creek at bridge 050035. He said that he has
worked in this area for 25 years. He knows that the water has gotten high at
this location but the backwater from the creek has never flooded the road or
the cow pen. He stated that the water does rise but it doesn’t move well at
this bridge. There is a marshy area downstream. He stated that the water
gets very high at Chapparel Slough.

Project/Proposal

cc: FILE, DFS 95623




MEMORANDUM OF MEETING

DATE: February 29, 1996 PROJECT NO.: SR29, 9523-01

TIME: 10:30 am ATTENDEES: Art de Laski, Genesis
Chick Savering, Genesis
Catherine Bradley, Genesis
Paula Coulliette, JMI
Jerry Washington, JMI
John Previte, FDOT
Mike Finch, FDOT
Maverick Marshall, FDOT

PLACE: Bridge 050035, SR 29

The purpose of this meeting was to discuss the flows calculated and observed at the
proposed widened bridges on SR 29. The USGS equations for Region A were initially
used, however, given the comparison between flow rates determined by the SFWMD,
gage data, etc. and the regression equations, it appears as though direct application of
the regression equations are inappropriate for this location.

The following resolutions were suggested:

Do not include all of the water storage area as lake area. Maverick suggested
that we determine the depressional areas (from quad. map) which retain flood
waters. Try to determine the elevation at which there would be no more storage
and use this area as lake area.

Maverick also mentioned that we should look at the standard error of the USGS
equations and base our flows on the lower end of the values. Check to insure
that these values correlate with the known rates of discharge for this area.

There have been numerous observations that the water level at this site will rise,
however there is very little movement through the bridges. The survey crew,
project managers, and hydraulic engineers working on this project have all
noted high water at these locations without significant flow through the bridge.
Many residents have also made similar statements.

There was a consensus to use a similar approach when determining flood flow
with all of the bridges on this project.

03/06/96 PNC, 1
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ENGINEERS

DATE:

TO:

FROM:

COPIES:

SUBJECT:

RE:

March 7, 1996

Mike Peterson, P.E.
District Design Engineer

Paula N. Coulliette
JMI Engineers, Inc.

Mike Finch, P.E., District Drainage Engineer
Art de Laski, P.E.
David F. Snyder, P.E.

Design Variation

W.P.I No. 1110874
State Project No. 05010-1511
Glades County

This project proposes the widening of Bridge No. 050031 on SR 29 in Glades County. The
structure is being widened to improve public safety and modernize the existing bridge to
current FDOT Geometric Standards. Bridge No. 050031 received an efficiency rating of 85.3

with no significant deficiencies (Bridge Inspection, 05/94).

confirmed the

same.

An underwater inspection

During the preparation of the Bridge Hydraulics Report, it became evident that the minimum 2
foot vertical clearance during the design storm is not being met at the existing bridge. Since
this is a widening project and the low member elevation is not changing, the 2 foot vertical
clearance will not be met by the proposed bridge either. This letter requests that a variance be
granted by District One for this design requirement.

The design criteria given in the FDOT Drainage Manual, Vol. 1, Ch. 4, states specifically:

1424 Piedmont Drive East, Suite 100, Tallahassee, FL 32312 — Tel: 904-385-7450 — Fax: 904-385-3545

San Diego, CA

Chicago, IL Paris, France

Bangkok, Thailand



4.6.1 Vertical Clearance

Minimum vertical clearance requirements are as follows:

1. To allow debris to pass without causing damage, the
clearance between the design flood stage and the low
member of bridges shall be a minimum of 2 feet. This
standard does not apply to culverts and bridge-culverts.

The table below documents the water surface elevations computed by the hydraulic program,
WSPRO, used to model the creek.

The existing and proposed bridges both provide some amount of vertical clearance during the
design storm. There is no evidence of a debris problem at this bridge.

Since the existing bridge is hydraulically adequate with the exception of the substandard
vertical clearance, widening appears to be a viable alternative. In order to provide the
required 2 foot of vertical clearance, the low member would have to be raised a minimum of
0.78 feet. Raising the low member would pot be feasible without a complete bridge
replacement having an approximate cost of $100,000. The cost of widening the bridge is
approximately $40,000, or about one-third the cost of the replacement. A final
recommendation on widening versus replacement will rest on a structural evaluation of the
actual existing condition of the bridge which was built in 1948. '

We would appreciate your approval of the design variation for a substandard vertical clearance
as soon as possible so that we may continue with the project schedule as planned. Thank you
for your assistance in this matter.

Sincerely,

YORIC Y3

Paula N. Coulliette

Enclosure



Appendix H
Bridge Hydraulics Recommendation Sheet

& Deck Drainage Calculations

SR - 29 Turkey Branch
Bridge No. 050031
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Deck Drainage

DECK DRAINAGE CALCULATIONS
SR 29 - BRIDGE NUMBER 050031

625-040-001-b

DRAINAGE MANUAL
CHAPTER 3, STORM DRAINS
October 1, 1992

Page 1-3-6.0

3.9 SPREAD STANDARDS

For sections with design speeds greater than 45 mph, and for sections having full width
shoulders 6 feet or greater, or a parking lane, spread resulting from a rainfall intensity of 4.0
inches per hour shall not encroach on the travel lanes.

For sections with design speeds 45 mph and less, and without full width shoulders, spread

resulting from a rainfall intensity of 4.0 inches per hour shall not exceed one-half the travel lane
adjacent to the gutter.

Gutter Flow Capacity Calculations:

Q = 056 575 T (Eq. 12-3, FDOT Drainage
n Manual, Vol. 2B)
n= 0.016 concrete deck
S, = 0.02 ft/ft cross slope
s = 0.03% (0.0003 ft/ft min. longitudinal slope
T = 10 spread = shoulder width
Q = 0.56 _ (0.02)** (0.0003)"* (10)**
0.016
Q= 0.415 cfs Bridge deck gutter flow

SR 29 - Turkey Branch

Bridge No. 050031
H-2 DECKDR.XLS



Deck Drainage

Runoff Quantity from Bridge Deck

Bridge Deck Drainage Area:
A=12xlxw
A =1/2x(30)x 47.1)
A =1059.7 fi
A =0.024 ac

Assume no contribution from adjacent roadway.

Q =ciA
c= 0.95 for asphalt pavement
i= 4.0 inches/hour
A= 0.024 ac

Q, = (0.95)(4.0)(0.024)

Qp = 0.091 cfs

Conclusion:

Flow from bridge deck (Q,) < Capacity of Gutter Flow (Qy)
0.0912 < 0.415

Spread resulting from a rainfall intensity of 4.0 inches/hour
will not encroach on travel lanes.

Check Spread of Bridge Deck Runoff:

0.0912 0.56  (0.02)°* (0.0003)'* (M)**
0.016

T = 5.667 ft

T < 10

SR 29 - Turkey Branch
Bridge No. 050031

DECKDR.XLS
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625-040-001-Db

DRAINAGE MANUAL

CHAPTER 3, STORM DRAINS
October 1, 1992

Page 1-3-6.0

3.9 SPREAD STANDARDS

For sections with design speeds greater than 45 mph, and for
sections having full width shoulders 6 feet or dgreater, or a
parking lane, spread resulting from a rainfall intensity of 4.0
inches per hour shall not encroach on the travel lanes.

For sections with design speeds 45 mph and less, and without full
width shoulders, spread resulting from a rainfall intensity of 4.0
inches per hour shall not exceed one-half the travel lane adjacent

to the gutter.

3.10 CONSTRUCTION AND MAINTENANCE CONSIDERATIONS

The design of storm drain systems shall be consistent with the
standard construction and maintenance practices of the Department.
Standard details for inlets, manholes, junction boxes, end
treatments, and other miscellaneous drainage details are provided
in the standard index drawings. Specifications are provided in the
Standard Specifications for Road and Bridge Construction. In the
event standard index drawings are not suitable for a specific
project need, a detailed design shall be developed and included in
the plans; and, as appropriate, special provisions shall be
provided for inclusion with the project specifications. Proper
design shall .also consider maintenance concerns of adequate
physical access for cleaning and repair.

3.10.1 Pipe Size and Length

The minimum pipe size for trunk lines and laterals is 15 inches.

The 15 inch minimum pipe size does not apply to connections from
stormwater management facilities. The pipe size for these
connections shall be the size required to convey the permitted

discharge.

The maximum pipe lengths without maintenance access structures are
as follows:

15" pipe 100 feet
18" pipe 300 feet
24" to 36" pipe 400 feet
42" and larger and all box culverts 500 feet

1-3-6.0



Table 12-1

MANNING'S n VALUES FOR STREET AND PAVEMENT GUTTERS

Type of Gutter or Pavement

Concrete gutter, troweled finish

Asphalt pavement:
Smooth texture
Rough texture

Concrete gutter with asphalt pavement:
Smooth
Rough

Concrete pavement:
Float finish
Broom finish

For qutters with small slope, where sediment may
accumulate, increase above values of n by

Note: Estimates are by the Federal Highway Administration.

Reference: USDOT, FHWA, HDS-3 (1961) .

gnR29%b/08a
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Range of
Manning's n

0.012

0.013
0.016

0.013
0.015

0.014
0.016

0.002
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Points

Cross Sections for WSPRO
Taken from Contour Map provided by Genesis
CL Stream - Horizontal Station 5000
CL SR29 - SRD 1000

EXISTING BRIDGE
SURV1 Section SRD 883
Location: 100 feet downstream of bridge.
Offset. Elevation WSPRO Station  Elevation
(in meters from CL stream) (in meters) (in feet) {in feet)
4498 43.7
-150.0 11.8 4508 38.7
-139.0 11.8 4544 387
-105.0 11.5 4656 37.7
-53.5 11.5 4824 37.7
-40.0 11.5 4869 37.7
-33.0 11.5 4892 37.7
-7.5 11.3 4975 37.1
-6.5 11.129 4979 36.5
4.2 11.0 4986 36.1
-0.5 10.8 4998 35.4
0.5 10.8 5002 354
4.5 11.0 5015 36.1
8.5 11.3 5028 37.1
9.5 11.346 5031 37.2
15.5 11.5 5051 37.7
24.5 11.8 5080 38.7
70.0 11.844 : 5230 38.9
85.0 11.956 5279 39.2
100.0 11.865 5328 38.9
155.0 12.0 5509 39.4
5519 44 4

SR 29 - Turkey Branch
Bridge No. 050031 Page 1



Exit Section

Location:

Offset.

{in meters from CL stream)

SR 29 - Turkey Branch
Bridge No. 050031

-150
-97.5
-90.8
-76.6
-68.4
-46.1
-10.0

-8.2
-6.5
4.8
-4.0
-3.4
0
3.4
4.0
6.0
7.0
8.0

13.4

35.2

46.4

49.2

49.5

57.4

58.4

67.4

76.6

91.0
150.0

SRD 952

Points

One bridge length (30 feet) downstream of bridge.

Elevation

{0 melers)

11.870
11.8
11.837
11.865
11.805
11.8
11.496
11.5
11.3
11.0
10.947
10.8
10.624
10.8
10.947
11.0
11.254
11.4
11.5
11.8
12.0
12.3
12.343
12.286
12.300
12.000
11.897
11.958
11.997

WSPRO Station

Page 2

(in foet)

4498
4508
4680
4702
4749
4808
4849
4967
4973
4979
4984
4987
4989
5000
5011
5013
5020
5023
5026
5044
5115
5152
5161
5162
5188
5192
5221
5251
5299
5492
5502

Elevation

(in fest)

43.9
38.9
38.7
38.8
38.9
38.7
38.7
37.7
37.7
37.1
36.1
35.9
35.4
34.9
35.4
35.9
36.1
36.9
37.4
37.7
38.7
39.4
40.4
40.5
40.3
40.4
39.4
39.0
39.2
39.4
44 4



FULLYV Section

L ocation:

Qffset

(in metars from CL stream)

SR 29 - Turkey Branch
Bridge No. 050031

-150
-97.5
-90.8
-76.6
-58.4
-46.1
-10.0

-7.6
6.6
-5.5
-4.2
0.0
1.8
3.2
5.0
6.6
8.4

13.4

35.2

46.4

49.2

49.5

574

58.4

67.4

76.6

91.0
150.0

SRD 983

Points

Downstream face of bridge.

Elevation

(n meters)

11.870
11.8
11.837
11.865
11.805
11.8
11.496
11.5
11.3
11.0
10.8
10.5
10.5
10.8
11.0
1.3
11.5
11.5
11.8
12.0
12.3
12.343
12.286
12.300
12.000
11.897
11.958
11.997

WSPRO Station
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(in foet)

4498
4508
4680
4702
4749
4808
4849
4967
4975
4978
4982
4986
5000
5006
5010
5016
5022
5028
5044
5115
5152
5161
5162
5188
51092
5221
5251
5299
5492
5502

Elevation

{in feed)

43.9
38.9
38.7
38.8
38.9
38.7
38.7
37.7
37.7
37.1
36.1
35.4
34.4
34.4
354
36.1
371
37.7
37.7
38.7
39.4
40.4
40.5
40.3
40.4
39.4
39.0
39.2
394
44.4



l Points

L\ Bridge Section SRD 983
Location: Downstream face of bridge.
Offset. Elevation WSPRO Station  Elevation
{in meters from CL stream) (in meters) (in feet) {in feet)
-4.572 12.364 4985 40.56
-4.572 11.5 4985 37.7
-3.8 11.3 4988 371
-2.8 11.0 4991 36.1
-1.9 10.8 4994 35.4
| -1.0 10.5 4997 34.4
0.0 10.317 5000 33.8
0.6 10.5 5002 34.4
1.3 10.8 5004 354
l 2.0 11.0 5007 36.1
2.8 11.3 5009 37.1
3.6 11.5 5012 37.7
4572 11.7 5015 38.4
4,572 12.364 5015 40.56

4985 40.56

SR 29 - Turkey Branch
Bridge No. 050031 Page 4
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Approach Section

Location:

One bridge length (30 feet) upstream of bridge.

Offset =~ Elevation

(in meters from CL stream)

SR 29 - Turkey Branch
Bridge No. 050031

-1580.0
-105.4
-90.4
-75.4
-60.4
-45.4
-35.4
-22.5
-17.8
-12.8
-7.6
6.6
5.6
-4.7
-3.4
-1.6
1.8
3.4
4.6
5.8
6.8
8.2
38.2
45.0
60.0
75.0
90.0
150.0

(in meters)

11.885
11.828
11.925
11.786
11.929
11.912
12.0
12.0
12.0
11.8
11.5
11.3
11.0
10.8
10.5
10.3
10.3
10.5
10.8
11.0
11.3
11.6
11.8
11.773
11.781
11.831
11.925
11.968

Points

SRD 1047

WSPRO Station

Page 5

(ia foet)

4498
4508
4654
4703
4753
4802
4851
4884
49026
4942
4958
4975
4978
4982
4985
4989
4995
5006
5011
5015
5019
5022
5027
5125
5148
5197
5246
5295
5492
5502

Elevation

(in feet)

44.0
39.0
38.8
39.1
38.7
39.1
39.1
39.4
39.4
394
38.7
37.7
37.1
36.1
354
34.4
33.8
33.8
34.4
35.4
36.1
37.1
37.7
38.7
38.6
38.7
39.1
38.1
39.3
44.3



REFE Section

Location:

Offset

{in meters from CL stream)

SR 29 - Turkey Branch
Bridge No. 050031

-150.0
-60.0
-40.5
-38.5
-15.5

-8.5
-8.0
6.7
-3.5
-1.5
1.0
2.5
4.0
5.7
7.3
7.5
34.5
52.0
67.0
82.0
150.0

Points

SRD 1117

100 feet upstream of bridge.

Elevation

(in meters)

11.959
11.8
11.8
11.8
115

11.389
11.3

11
10.8
10.5
105
10.8
11.0
11.3
115

11.536
11.8

11.845

11.804

11.819

11.918

WSPRO Station

Page 6

(in feet)

4408
4508
4803
4867
4874
4949
4972
4974
4978
4989
4995
5003
5008
5013
5019
5024
5025
5113
5171
5220
5269
5492
5502

Elevation

Gn feel)

442
39.2
38.7
38.7
38.7
37.7
374
371
36.1
35.4
34.4
34.4
364
36.1
37.1
37.7
37.8
38.7
38.9
38.7
38.8
39.1
441



ROAD Section

Location:

CLSR 29

Offset ~ Elevation

(in meters from CL stream)

SR 29 - Turkey Branch
Bridge No. 050031

-105.0
-80.0
-75.0
-60.0
-45.0
-30.0
-15.0

0.0
15.0
30.0
45.0
60.0
75.0
90.0

(in melers)

12.693
12.763
12.765
12.735
12,725
12.739
12.734
12.745
12.733
12,728
12,718
12,753
12.769
12.747

WSPRO Station

4656
4705
4754
4803
4852
4902
4951
5000
5049
5098
5148
5197
5246
5295

Elevation

(n feet)

41.6
41.8
41.9
41.8
41.7
41.8
41.8
41.8
41.8
41.8
41.7
41.8
41.9
41.8



45" Exit Section

L.ocation:

Offset =~ Elevation

{in meters from CL stream)

-1560.0
-93.5
47.0
-10.0

-9.0
-7.6
-5.5
-2.0
1.0
4.0
6.5
8.0
14.0
34.0
49.0
76.5
150.0

SR 29 - Turkey Branch
Bridge No. 050031

{in meters)

11.870
11.8
11.800
11.5
11.496
11.3
11.0
10.8
10.8
1.0
111
11.3
11.5
11.800
12.0
12.000
11.997

Points

45 feet downstream of bridge.

WSPRO Station

Page 8

4508
4693
4846
4967
4970
4975
4982
4993
5003
5013
5021
5026
5046
5112
5161
5251
5492

Elevation

38.9
38.7
38.7
37.7
37.7
37.1
36.1
35.4
36.4
36.1
36.5
37.1
37.7
38.7
39.4
39.4
39.4



45' Approach Section

Location:

Offset

{n meters from CL stream)

SR 29 - Turkey Branch
Bridge No. 050031

-150.0
-107.0
-92.0
-77.0
-62.0
-47.0
-35.5
-22.0
-18.0
-9.0
-7.5
6.0
4.5
-3.0
-1.5
2.0
3.0
4.5
55
7.0
8.0
14.5
38.5
44.0
60.0
75.0
90.0
150.0

Points

SRD 1069

45 feet upstream of bridge.

Elevation

(i meters)

12
11.8
11.9
11.8
11.9
11.9

12.000
12
11.8
11.5
11.3
11.0
10.8
10.5
10.3
10.3
10.5
10.800

11.0
11.300
11.474

11.5

11.8
11.773
11.781
11.931
11.926
11.968

WSPRO Station

Page 9

(in feet)

4508
4649
4698
4747
4797
4846
4884
4928
4941
4970
4975
4980
4985
4990
4995
5007
5010
5015
5018
5023
5026
5048
5126
5144
5197
5246
5295
5492

Elevation

(in feet)

39.4
38.7
39.0
38.7
39.0
38.0
39.4
39.4
38.7
37.7
371
36.1
35.4
34.4
33.8
33.8
344
354
36.1
37.1
37.6
37.7
38.7
38.6
38.7
39.1
39.1
39.3



5, Glades County L

e AT QN
Glades County is located in Southeastern Florida <= L &Jﬁ d

and is one of five counties which border Lake Okee- 3

chobee. The county was established in 1921 and

named after the Everglades. It has only one incor-

porated town and that is the county seat of .+

Moorehaven. The Moorehaven is famous for being ¥

the first town in the U.S. to have a woman for its

mayor. Located in the county is a large Seminole In-

dian Reservation. The principal crops of this county

are winter vegetables, cattle and dairying and food

processing and shipping are the major types of
manufacturing.
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