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UNIT ABBREVIATIONS
cubic foot per second f3/s
feet per second ft/s
foot ft
mile mi
millimeter mm
square foot 2
square mile mi?
meter m

OTHER ABBREVIATIONS
North N
South S
downstream D/S.
upstream u/s
flood plain f/p
rhedian diameter of bed material Dsg

South Carolina Department of Transportation SCDOT

In this report, the words “right” and “left” refer to directions that would be

reported by an observer facing downstream.

Sea level: In this report, “sea level” refers to the National Geodetic Vertical
Datum of 1929-- a geodetic datum derived from a general adjustment of the first-order
level nets of the United States and Canada, formerly called Sea Level Datum of 1929.



Level I bridge scour analysis
for structures 121007710700/30700 on Interstate 77,
crossing Fishing Creek in Chester County, South Carolina

by Toby D. Feaster and Stephen T. Benedict

This report provides the results of the detailed Level II analysis of scour potential at
structures 121007710700/30700 on Interstate 77, crossing Fishing Creek in Chester
County, South Carolina (figure 1 in pocket; figures 7-10). The site is located in the high
flow region of the Piedmont physiographic province near the town of Richburg in the
eastern part of Chester County. The drainage area for the site is 134 mi%, and is a
predominately rural drainage basin with little development in recent years. In the
vicinity of the study site, the land is covered by moderate to dense hardwoods with a
small-grain field covering part of the upstream left flood plain.

In the study area, Fishing Creek has a meandering channel with a slope of
approximately 0.0012 ft/ft (6.3 ft/mi), an average channel top width of 78 ft and an
average channel depth of 11 ft. The predominant channel bed material is sand (Dsg is
0.48 mm), and the channel banks consist of a silty clayey sand (Dsg is 0.48 mm). In
general, the banks have moderate woody vegetative cover. During the Level I site visit
on July 9, 1990, the upstream banks were noted to be relatively stable. However, the
downstream banks were experiencing mass wasting,

The Interstate 77 crossing of Fishing Creek consists of twin 400-ft-long, two-lane

bridges having eight 50-ft concrete spans, supported by steel H-pile bents with spill
through abutments. Structure 121007730700 is the upstream bridge located on the south
bound lanes and structure 121007710700 is the downstream bridge located on the north
bound lanes. The left and right abutments for both bridges are protected by 12- to 18-
inch granite. In this report, the words “right” and “left” refer to directions that would
be reported by an observer facing downsiream. Additional details describing conditions
at the site are included in the Scour Report Summary.

Scour depths were computed using engineering judgement and the general
guidelines described in Hydraulic Engineering Circular 18 (Richardson and others, 1993)
and the Transportation Research Board Draft Paper, “Evaluating scour at bridges using
WSPRO” (Arneson and others, 1992). Scour depths were calculated assuming an
infinite depth of erosive material and a homogeneous particle-size distribution. The
results of the scour analysis are presented in tables 1 through 8 and graphs of the scour
depths are presented in figures 2 and 4 for the Interstate 77 south and north bound
bridges, respectively.




Scour depth calculations indicate that maximum pile tip exposure will occur at bent 6
for structure 121007730700 and bent 3 for structure 121007710700. At structure
121007730700, scour caused by the 100- and 500-year discharges will cause the pile tips at
bent 6 to be exposed by 47.3 and 64.8 ft, respectively. Additionally, at structure
121007710700, scour caused by the 100- and 500-year discharges will cause the pile tips at
bent 3 to be exposed by 46.4 and 63.9 ft, respectively. However, it should be noted that
the SCDOT bridge plans (file number 12.477.4) show subsurface rock that could limit the
scour depths. For additional information, refer to the SCDOT bridge plans located in the
pocket at the back of this report.
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Table 5. --Cumulative scour depths at piers/bents for the 100-year discharge at structure

121007730700 (south bound bridge) on Interstate 77, crossing Fishing Creek in Chester County,
South Carclina

. Station from? Contraction Pier/bent Total 3
Pier/bent left fand of scour depth scour depth' scour depth.
number bridge (feet) without debris  without debris
(feet) (feet) (feet)

100-year discharge is 16,800 cubic feet per second

8 50 26 - 6.6 9.2
7 100 453 8.5 543
6 150 45.8 8.5 543
5 200 4538 85 543
4 250 0.0% 6.6 6.6
3 300 0.04 6.6 6.6
2 350 0.0* 6.3 6.3

NOTE:

NOTE:

1 Pier/bent number corresponds to South Carolina Department of Transportation bridge plans.

2 Stations are determined from left to Tight looking downstream.

3 Total scour depth is the sum of the contraction and pier/bent scour depihs.

4 The calculated contraction scour is a negative value, but was set equal to zero to reflecta more
reasonable estimate of scour during peak flood conditions.

SCDOT bridge plan borings {file number 12.477.4) show subsurface rock that could limit the total scour depths.
For more inforrnation, see the SCDOT bridge plans in the pocket at the back of this report.

The pier and contraction scour equations used in this scour analysis were those recommended in Hydraulic Engineering
Circular 18 (Richardson and others, 1993). Scour depths were calculated assuming an infinite depth of erosive material
and a homogeneous particle-size distribution.
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Table 6. --Cumulative scour depihs at piers/bents for the 500-vear discharge at structure
121007730700 (south bound bridge) on interstate 77, crossing Fishing Creek in Chester County,

South Carolina

Station from 2 Contraction Pier/bent Total 3
Pier/bent ! left end of sczurilc th scour depth scour depth
number bridge (fos t)P without debris  without debris
(feet) (feet) (feet)
500-year discharge is 24,600 cubic feet per second
8 50 06 82 8.8
7 100 62.4 94 71.8
6 150 62.4 94 71.8
5 200 624 94 71.8
4 250 28 6.4 9.2
3 300 2.8 6.3 9.1
2 350 28 62 9.0

NOTE:

NOTE:

! Pier/bent number correspends to South Carolina Department of Transportation bridge plans.
2 Stations are determined from left to right looking downstream.

3 Total scour depth is the sum of the contraction and pier /bent scour depths.

SCDOT bridge plan borings (file number 12.477.4) show subsurface rock that could limit the total scour depths.

For more information, see the SCDOT bridge plans in the pocket at the back of this report.

The pier and contraction scour equations used in this scour analysis were those recommended in Hydraulic Engineering
Circular 18 {Richardson and others, 1993). Scour depths were calculated assuming an infinite depth of erosive material

and a homoegeneous particle-size distribution,
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Table 7. --Curmulative scour depths at piers/bents for the 100-year discharge at structure
121007710700 (north bound bridge) on Interstate 77, crossing Fishing Creek in Chester County,
South Carolina

Station from? . Pier/bent Total 3
Pier/bent | left end of scour de oth scour depth scour depth
number bridge (feo t)P without debris  without debris
(feet) (feet) (feet)
100-year discharge is 16,800 cubic feet per second
8 50 26 6.6 9.2
7 100 26 6.6 9.2
6 150 45.8 85 54.3
5 200 45.8 8.5 54.3
4 250 45.8 85 54.3
3 300 45.8 8.5 54.3
2 350 0.0* 6.3 6.3

! Pier /bent number corresponds to South Carolina Department of Transportation bridge plans.

2 Stations are determined from left to right looking downstream.

3 Total scour depth is the sum of the contraction and pier/bent scour depths.

4 The calculated contraction scour is a negative value, but was set equal to zero to reflect a more
reasonable estimate of scour during peak flood conditions.

NOTE: SCDOT bridge plan borings (file number 12.477.4) show subsurface rock that could limit the total scour depths.
For more information, see the SCDOT bridge plans in the pocket at the back of this report.

NOTE: The pier and contraction scour equations used in this scour analysis were those recommended in Hydraulic Engineering

Circular 18 (Richardson and others, 1993). Scour depths were calculated assuming an infinite depth of erosive material
and a homogenecus particle-size distribution.
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Table 8. --Cumulative scour depths at piers/bents for the 500-year discharge at structure

121007710700 (north bound bridge) on Interstate 77, crossing Fishing Creek in Chester County,
South Carofina

Station from 2 Contraction Pier/bent Total 3
Pier/bent left end of coour deoth scour depth scour depth
number bridge ( feet)P without debris ~ without debris
(feet) (feet) (feet)
500-year discharge is 24,600 cubic feet per second
8 50 0.6 8.2 8.8
7 100 : 0.6 82 8.8
6 150 62.4 9.4 71.8
5 200 62.4 94 71.8
4 250 62.4 94 71.8
3 300 62.4 9.4 : 71.8
2 350 2.8 62 9.0

NOTE:

NOTE:

1 Pier/bent number corresponds to South Carolina Department of Transportation bridge plans.
2 Stations are determined from left to right looking downstream.
3 Total scour depth is the sum of the contraction and pier/bent scour depths.

SCDOT bridge plan borings (file number 12.477.4) show subsurface rock that could limit the total scour depths.

' For more information, see the SCDOT bridge plans in the pocket at the back of this report.

The pier and contraction scour equations used in this scour analysis were those recommended in Hydraulic Engineering
Circular 18 (Richardson and others, 1993). Scour depths were calculated assuming an infinite depth of erosive material
and a homogeneous particle-size distribution.
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Figure 7.--Structures 121007710700/30700 on Interstate 77, crossing Fishing Creek in
Chester County, South Carolina as viewed from the upstream channel (July 9, 1990).

Figure 8.--Structures 121007710700/30700 on Interstate 77, crossing Fishing Creek in
Chester County, South Carolina as viewed from the downstream channel (July 9, 1990).
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SCOUR REPORT SUMMARY
Structure Number 121007710700 /30700 Stream Fishing Creek
County Chester Road 77 District 4

Description of Bridge

Bridge length 400 f+ Bridge width: each(total) 45(165) ft Max span length_ 50 ft
Alignment of bridge to road (on curve or straight) _Straight
Abutment type _spillthrough Embankment type _Sloping

Riprap on abutment? yes Date of inspection _7-9-1990
Description of viprap _12-t0 18-inch granite on all abutments in good condition

Brief description of piers/pile bents Each bridge is supported by 8 interior pile bents,
consisting of 10 steel H-piles (1.0 ft x 1.0 ft).

Is bridge skewed to flood plain according to USGS topo map? _yes Angle 22

Is bridge located on a bend in channel? _YeS  If so, describe (mild, moderate, severe)

Moderate bend with a left bank impact point at 150 ft upstream and a right bank impact

point at 150 ft downstream at the time of the Level I site visit on July 9, 1990..

Debris accumulation on bridge at time of Level I or Level II site visit:

Date of inspection Percent of channel Percent of channel
blocked horizontally blocked vertically
Level I 7-9-1990 20 60
Level IT —_ - -—
Potential for debris Moderate to high because of bank failure and heavy debris on
the flood plains.

Describe any features near or at the bridge that may affect flow (include observation date).

None observed.
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Description of Flood Plain
General topography _Typical Piedmont topography with rolling hills.

Flood-plain conditions at bridge site: downstream (D/S), upstream (U/S)
Date of inspection _6-29-92
D/S left: Moderately thick hardwoods with moderate to thick undergrowth.

D/S right: Moderately thick hardwoods with moderate to thick undergrowth.

/S left:  Small grain field with moderately thick hardwoods along channel.

W/S right: Moderately thick hardwoods with moderate to thick undergrowth.

Description of Channel

Average top width 78 ft Average depth __11 ft

Predominant bed material _Sand Bank material silt/clay/sand

Stream type (straight, meandering, braided, swampy, channelized) meandering

Végetative cover on channel banks near bridge: Date of inspection 6-29-1992

D/S left: ~ Fully covered with hardwoods and undergrowth.

D/S right: ~ Fully covered with hardwoods and undergrowth.

u/S left:  Fully covered with hardwoods and undergrowth.

/S right:  Fully covered with hardwoods and undergrowth.

Do banks appear stable? 10 If not, describe location and type of instability and

date of o;,s' ervation. Upstream banks were noted as stable during Level I site visit on

July 9, 1990. However, both downstream banks were noted as having mass wasting.

Describe any obstructions in channel and date of observation. ~ None observed.
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Drainage area __134 mi?

Percentage of drainage area in physiographic provinces:

Physiographic province Percent of drainage area
Piedmont (High Flow) 100
Is drainage area considered rural or urban? rural Describe any significant

urbanization and potential for development. Moderate potential for development.

Basin presently has no significant urbanization but may experience future development

due to the commercial and industrial growth near I-77 at Richburg, 5C.

Is there a USGS gage on the stream of interest? 1O

USGS gage description

USGS gage number

Gage drainage area ________ mi

Is there a lakelpond that will significantly affect hydrology/hydraulics? ___ 10
If so, describe |

Calculated Discharges
Q100 16,800 fi3/s Q500 _24600 £3/s

Method used to determine discharges __The drainage basin is located in the “high flow”

area of SC; therefore, the method prescribed by C. L. Sanders (written communication,

11-1993) was used to compute flood discharges. In general, this method uses North

Carolina USGS flood discharge equations (WRIR 87-4096) to compute the 100-year

discharge, and extrapolates the 500-year discharge from the NC equations using the 2-,

10-, and 100-year floods and methods on page 5-2 of USGS Bulletin 17b.
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Brief D iption of the Water- Profile Model (WSPRQ) Analysi

Datum for WSPRO analysis (USGS survey, sea level, SCDOT plans) USGS survey

Datum tie between USGS survey and SCDOT plans Add 394.92 ft to USGS survey
datum to obtain SCDOT plans’ datum (file number 12.477.4).

Description of reference marks used to determine USGS datum. KM is achiseled
square on the D/S right headwall of I-77 N with an assumed elevation of 100.00 fi.

RM 2 is a chiseled square on the D/S left headwall of I-77 N with a surveyed elevation

of 95.64 ft. RM 3 is chiseled .square on U/8S right headwall of [-77 S with a surveyed
elevation of 100.04 ft. RM 4 is a chiseled square on the D/5 left headwall of I-77 5 with a

surveyed elevation of 95.72 ft.
Cross-Sections Used in WSPRO Analysis

Section
“Cross-section Re.f erence "'*Ho?v cross-
D D(zssltégz;e : sgﬁ::lr; ;&:;s . Comments
in feet
TEMP8 -7030 4 Synthesized section
TEMP7 -6280 4 Synthesized section
SYN6 -5280 4 Synthesized section
RTMP1 -4932 2 Synthesized section
RTMP2 -4920 1 Surveyed section
SYN5 -4740 4 Synthesized section
SYN4 -4560 4 Synthesized section
TEMP3 -3810 2&3 Synthesized section
TEMP2 -2480 2&3 Synthesized section
TEMP1 -1150 1 Surveyed section
EXTT -400 2&3 Exit for I-77
FULV 0 2&3 Full Valley for I-77
BRIDG 0 1 Bridge for I-77
APPR 565 1 Approach for I-77

*  For location of cross-sections see topographic map included with report (fi 1.
For more detail on how cross-sections were developed see WSPR inputﬁ;.e
** Cross-section development: 1) survey at SRD 2) shift of survey data to SRD 3) modification of survey data
based on topographic map 4) synthesized by combining channel survey
data and topographic contours 5) other
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Description of data and assumptions used in developing WSPRO model.

The WSPRO analysis was done using the data from the most constricted bridge face
(UJ/S face of the U/S bridge) at the I-77 crossing of Fishing Creek. The starting water-surface

elevation was obtained by the slope/convevance method.

The SYN and TEMP templates were synthesized by taking the EXIT section survey
data in conjunction with the USGS topographic map contours to determine cross section
geometry. This was done by assuming the flood pilain was flat from the channel banks to
contour 144 m (472 ft) at which point the land starts to rise sharply.

A Seaboard Railway trestle crosses the channel at approximately 4,920 ft downstream
and was included in the model to account for the constriction of the flood plain. The slope
used to transfer data points downstream of the railroad was 0.0012 ft/ft and was obtained

from a USGS topographic map. The slope used to transfer data points from the EXIT section
to the railway section was 0.00066 ft/ft and was obtained from channel data taken from the
EXIT survey and the railway survey.

SYN1 data was synthesized from the surveyed section taken at 1,150 ft downstream of
the bridge and was used to represent the full valley cross section. The flat portion of the flood
plain was extended based on USGS topographic map contours using an average floed plain

elevation. This section was adjusted by the GT card in WSPRO to represent the EXTT

cross section.

An APPROACH section survey was taken at one bridge width upstream. The data

were adjusted on the left flood plain to account for the survey data nof being taken

perpendicular to the flood plain. The left flood plain data was skewed based on an angle .

taken from the USGS topographic map and truncated where the flood plain intersects the I-77
road embankment. The right flood plain data did not need to be adjusted.
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Bridge Hydraulics

Average embankment elevation 97.0 ft

Average low steel elevation 93.5 ft

100-year discharge 16,800 FEls

Water-surface elevation at D/S bridge face 88.06 It
Area of flow at D/S bridge face 4,668 id

Average velocity in bridge opening 3.60 fils
Maximum WSPRO tube velocity at bridge 5.99 ftls

Water-surface elevation at Approach section with bridge 88.68

ft

Water-surface elevation at Approach section without bridge 8813

Amount of backwater caused by bridge 0.55 ft

500-year discharge 24,600 ftils

Water-surface elevation at D/S bridge face 2202 f

Area of flow at D/S bridge face 6,028 ﬂ‘2
Average velocity in bridge opening 408 ft/s
Maximum WSPRO tube velocity at bridge 7.20 ftls

Water-surface elevation at Approach section with bridge 92.74

ft

Water-surface elevation at Approach section without bridge 9211

0.63 ft

Amount of backwater caused by bridge

26
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Describe any special assumptions or considerations made in bridge scour analysis.

Scour depths were computed using engineering judgement and the general
guidelines described in Hydraulic Engineering Circular 18 (Richardson and others, 1993}

and the Transportation Research Board Draft Paper, “Evaluating scour at bridges using
WSPRO” (Ameson and others, 1992). Scour depths were calculated assuming an infinite

depth of erosive material and a homogeneous particle-size distribution. The results of the
scour analysis are presented in tables 1 through 8 and graphs of the total scour depths are

shown in figures 2 and 4. Figures 3 and 5 were included to show how the channel shifts as

it progresses from the upstream face of the south bound bridge to the downstream face of
the north bound bridge.

The most constricted bridge face cross section (/S face of U/S bridge) at the
Interstate 77 crossing of Fishing Creek was used for the WSPRO and scour analysis. A

comparison of the IJ/5 and D/S bridge face cross sections for the Interstate 77 north and

south bound bridges showed that the channel geometry for all four cross sections was very
similar. Therefore, the most constricted bridge face cross section was representative of the

hydraulic and scour conditions at both bridges.

The local pier scour was determined using the Colorado State University pier scour
equation (Richardson and others, 1993). Bent 8 is located on the left overbank and was
analyzed using the maximum left overbank WSPRO tube velocity and the depth of flow at
the bent. Bents 2 through 4 are located on the right overbank and were analyzed using the
maximum right overbank WSPRO tube velocity and the depth of flow at each bent. Bents 6

and 7 are channel bents and were analyzed using 90 percent of the maximum WSPRO tube

velocity and the maximum depth within the channel to account for possible changes in the
thalweg during a flood event. Bent 5 is located near the top of the bank and was analyzed

like channel bents 6 and 7 to account for the possibility of a shift in the channel during a flood

event,
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As previously stated, the channel shifts to the right from the UJ/S bridge to the D/S

bridge. As shown in figure 2 (U/S face of U/S bridge), bents 6 and 7 are located within the

channel and bent 5 is at the right top bank. However, in figure 4 (D/S face of D/S bridge),

bent 6 is located near the left top bank and bents 3, 4, and 5 are located within the channel.
Because of the similarity in cross sections at both bridges, it was assumed that the scour
computations developed using the U/S face of the U/S bridge would be applicable to both
bridges. Therefore, figure 4 was generated by applying the scour results from the upstream
bridge face of the upstream bridge (I-77 S) to the downstream bridge face of the downstream
bridge (I-77 N) in the following manner: the left overbank contraction scour and the pier/
bent scour from bent 8 of I-77 S were applied to bents 7 and 8 of I-77 N, the live-bed channel

scour and pier/bent scour from bents 5 through 7 of I-77 5 were applied to bents 3 through 6

of I-77 N, and the right overbank contraction scour and pier/bent scour from bent 2 of I-77 S
were applied to bent 2 of I-77 N , respectively. In addition, figures 3 and 5 were included to
indicate the location of the channel and the respective channel bents at the other bridge faces.

The left and right overbanks at the bridge were analyzed for contraction scour using

Larsen’s clear-water contraction scour equation (Richardson and others, 1993). The channel

contraction scour was analyzed using Larsen’s modified live-bed contraction scour equation
(Richardson and others, 1993).

The live-bed scour results indicate an unusually large amount of scour in the channel.

There are several factors which would tend to increase the channel scour at this location. This

site is located in the “high flow” area of the Piedmont physiographic province where the

regional regression equations do not apply. Thus, a method recommended by Curtis L.

Sanders (written communication, 11-1993) was used to determine the 100- and 500-year

discharges. This resulted in discharges that were approximately 62 and 82 percent higher

than the results obtained by using the regular Piedmont regression equations (Guimaraes
and Bohman, 1988), respectively. In addition, the approach section has a wide flood plain
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(approximately 2,600 ft) that is contracted to a 400 ft opening at the bridges. Furthermore, the

overbanks at the bridges are covered by small trees with heavy underbrush which would

tend to force more of the flow into the channel at the bridge.

Tt should be noted that the SCDOT bridege plan borings (file number 12.477.4) show

subsurface rock that could limit the scour depths shown in this study. For more

information, see the SCDOT bridge plans in the pocket at the back of the report.

The clear-water contraction scour equation indicates the deposition of sediment on the
right overbank at the bridge during a 100-year flood event (see negative scour values
determined in scour calculations). However, it seems unreasonable to expect deposition at
the bridge during peak flood conditions. Therefore, the negative scour values were set equal
to zero as reflected in tables 5 and 7 and figure 2.

No abutment scour computations were made because the abutments are protected by

riprap.
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WSPRO INPUT FILE

Structure $#: 121007710700/30700 (400 ft Twin Bridge)
Fishing Creek at I-77 N&S File name: fish.i77
Chester County, Scuth Carolina  TDF 4/21/94

Q100 0500
16800 24600
.0012 .0012

The SYN and TEMP templates were synthesized by taking the EXIT

section survey data in conjunction with the USGS topographic map contours
to determine cross section geometry. This was done by assuming the

144 meter (472 ft) contour was the edge of the flood plain where the land
starts to rise sharply. The slope used to transfer data points from the
EXIT section to the Railway section was 0.00066 ft/ft and was obtained
from the channel survey data at those two locations. The slope

below the Railway trestle 1s 0.0012 ft/ft and was obtained from the

USGS topographic map.

SYN7 -6280 0.0012
0 9.8 100 89.8 180 79.8 240 69.8 270 659.8
273 66.7 277 63.9 280 61.4 287 58.6 293 60.4
304 60.6 319 60.4 336 - 60.9 345 62.3 350 69.8
420 69.8 720 173.8 830 89.8 1080 99.8
TEMPS -7030

*n” values were based on the topography being very similar
to the topography at the SURV section where the values were
obtained.

0.17 0.06 0.19
270 350

TEMP7 —-6280

SYN6

-5280
0 101.0 200 91.0 490 81.0 670 71.0 700 71.0
703 67.9 707 65.1 710 62.6 717 60.8 723 61.6
734 61.8 748 61.6 766 62.1 775 63.5 780 71.0
820 71.0 890 81.0 940 91.0 870 101.0
0,17 0.06 0.18
700 780

RAILR data was surveyed at the Seaboard railway trestle at
4,920 ft D/S with the distance being determined from the USGS
topographic map. Plers were included as part of the cross section.

‘The slope was determined from survey data taken

between the Exit section and the Railway crossing.

RAILR -4920

0 102.7 34 87.9 34 102.7 41 102.7 41 90.3
45 85.8 45 g82.2 49 80.2 71 T2.7 88 76.5
88 102.7 96 102.7 96 77.2 - 135 69.4 143 64.1
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X5

RTMP1

RTMP2

SYNS

SYN4

SYN3

TEMP3

SYN2

157 61.6
238 77.8
268 88.9

WSPRO INPUT FILE --Continued

173
238
283

61.3
102.9
99.0

187
245
295

61.
102.
102.

6
9
9

198
245

62.
78.

]
9

209
251

68.
8.

Two templates, RTMP1l and RTMP2, were included to model the U/S
and D/S face of the Railway cross section.

PX

Elevations for SYN3 and SYNZ were taken

contours at SURV and the respective S¥YN

-4932
0.054
-4920
-4740
0 102.0 100
513 68.5 517
544 62.4 559
640 71.6 720
0.17
510
-4560
0 102.0 200
683 68.7 687
714 62.6 728
810 71.8 910
0.17 0.06
680
-1150 0.000656
0 100.0 88
472 85.0 583
782 73.3 840
1102 74.0 1171
1260 65.6 1267
1316 65.1 1325
1467 77.0 1500
1877 78.7 1899
-3810
0.17 0.06
1250
-1150 0.00066
0 100.0 22
161 81.2 204
311 68.1 314

0.06

92.0
65.7
62.2
B2.0

580

92.0
65.9
62.4
82.0

760

96.
81.
73.
74.
63.
66.
77.
BO.

NN oowm ;g

1330

96.5
8.0
65.6

400
520
576
810
0.19

480
690
746
1060
0.19

188
712
935
1250
1273
1330
1611
1974

0.19

47
254
321

31

g2.
63.
62.
92.

82.0
63.4
62.9
82.0

92.
78.
73.
74.
64.
73.
77.
86.

92,0
74.6
63.8

0
2
-
0

Nk OO

460 71.6
527 61.4
585 64.1
930 102.0
630 71.8
697 61.6
755 64.3
1240 102.0

510
533
590

680
703
760

71.6
62,2
71.6

71.
62,
71.

from the SURV section.
Distances were expanded based on ratiocs of distances between

sections.

300 88.
751 75.
985 74,
1253 70.
1284 64.
1342 73.
1684 77.
20178 97.
15 88.8
304 74.6
327 64.6

ol U100 W W

400

763
1047
1257
1299
1409
1786

124
307
338

87.
74.
73.
68.
64.
76.
77.

85.0
70.9
64.8

i
9

8
4
8

HEAOROHWO
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TEMP2 -2480

SURV

TEMP1

SYN1

353 64.6 3

687 76.1 9

1506 77.1 16

0.17 0.0
304

WSPRO INPUT FILE --Continued

70 65.1

08 77.0

56 78,17

& 0.
384

3
10
16

19

79
34
93

66.5
77.2
80.2

384
1217
1787

73.6
77.7
86.7

430 7
1338 7
1917 9

3.5
7.4
7.1

The FL card was added to account for the difference in the flow

length in the channel and the flow length in the flood plain between

TEMPZ2 and TEMP3.

800 304

133

0 384

1100

SURV data was taken from the EXIT section survey at a distance

of 1,150 £t D/$. The distance was obtained from the topographic map.

~1150
0
124
241
402
569
684
770
790
g42
1008
1387

-1150

0.17

0.0012

100.0
85.0
74.1
74.3
73.6
71.3
70.9
64.6
66.5
77.0
78.7

767

22
161
255
447
615
704
774
801
847

1147
1477

0.06

96.5
8L.2
73.3
73.6
73.7
73.4
68.1
64.8
73.6
7.7
86.7

847

47
204
297
487
664
762
777
816
861

1213
1574

0.19

82.0
78.0
73.5
74.0
72.5
74.4
65.6
64,6
73.5
77.4
97.1

75
232
366
537
678
767
784
833
940

1305

88.8
75.8
73.4
74.9
72.1
74,6
63.8
65.1
76,1
77.1

The FL card was needed to account for the difference of the
flow length in the channel and the flow length in the flood plain
between TEMP1l and the SURV section.

900 767

133

0 847

1100

SYN1 data was synthesized from the SURV section to represent
a cross section at the FULV section. The flat portion
of the flood plain was extended based on USGS topographic map

contours using an average flocod plain elevation. This section was

adjusted by the GT scale factor to represent a cross section
at the EXIT section.

-1150

0 1
161
1103
1134
1154
1638

0.0012
00.0
81.2
70.9
64.8
73.5
77.1

22
204
1107
1149
1273
1720

96.5
78.0
68.1
64.6
76.1
78.7

a2

47
232

1110

1166
1341
1810

52.0
75.8
65.6
65.1
77.0
86.7

75
241
1117
1175
1480
1907

88.8
74.1
63.8
66.5
77.7
87.1

124
1100
1123
1180
1546

85.0
74.1
64,6
73.6
77.4



e

EXIT ~-400
* * % (0,88
0.17
968
FULV 0
0.14

1100

WSPRO INPUT FILE --Continued

.06

1038

0.051

118

U/S Face of U/S Bridge

BRIDG 0
1 9
50 7
130 6
170 6
300 7
398.9 9

The overbank “n” value at the bridge accounts for the thick and

893.5

1.
5.
6.
7.
5.
4,

W0 WO mWwWw

22
1.1

75
140
180
345
399

0

88,
73.
65.
71.
77.
95.

~ W NWo

.19

.19

5
100
150
200
350

1

88.
69,
66.
74.
78.
91.

Wow OO~

40
115
160
250
376

75.9
67.0
65.8
75.4
89.8

high, woody material with underbrush between the bridges.

0.10

66.0 1
74.0 3
75.8 6
95.0 0
3 165

APPROACH Section was obtained by using the survey data taken at one
bridge width U/S in conjunction with the USGS topographic map.

7

o O 0oL

2

97.

0

0

.051

.10

69.7
75.4
78.8

~Iw

The left flood plain data was skewed in order to be placed
perpendicular to the flood plain.

APPR 565
0
870
907
881
1085
1461
1719
1798
2238
2588
2683
0.11

The reference point for the BP card was cbtained from

93.
68,
68.
76.
77.
77.
74.
75.
75.
79.
98.

852

WOHRRPRPOODWXDXWNNDO

0.

878

911
1017
1165
15238
1742
1874
2350
2626

06
9

75.
67.
65.
T4,
78.
75.
73.
75.
75.
81.

37
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929
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1592
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2435
2643
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75.
68.
66.
74.
78,
76.
73.
74,
76.
82.

= JOO O 0o NI

863

500

937
1052
1391
1668
1754
2026
2502
2654

69.3
68.9
75.3
77.1
78.3
75.6
73.8
74.1
77.7
84.9




— 1

[

T

]

J

T

0 - =

:

J

[Ak,g 1

BRESEER "SERRR * 2B »»

[o I o N AN B

B =R R

BRIDG
BRIDG
BRIDG
AFPPR
APPR

BRIDG
BRIDG
BRIDG
APFR
APPR

survey data at the bridge and full valley section.
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88.
88.
88
88.
88.

92.
92.
92.
92.
92

06
06

.21

71
71

01
0l
18
78

.78
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WSPRO INPUT FILE --Continued

88.
88.
88.
88.
88.

92,
92.
82.
.78
92.

92

06
06
21
71
71

01
01
13

78

16800
16800

16800
24600
24600

24600

34



WSPRO
v060188

Structure #:

WSPRO OUTPUT

FEDERAL HIGHWAY ADMINISTRATION - U. S§. GEQOLOGICAL SURVEY
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS

Chester County,

121007710700/30700

Scuth Caroclina

CROSS-SECTION PROPERTIES:

WSEL SA# AREA

1 631.

2 2231.

3 1806.

88.06 4668.
WSPRO

v0e0188

Structure #:

418
4629
1345
6393

**%*%* RUN DATE & TIME: 04-21-94

(400 ft Twin Bridge)
Fishing Creek at I-77 N&S File name: fish.i77

TDF 4/21/9%4

14:52
ISEQ = 13; SECID = BRIDG; SRD
K TOPW  WETP ALPH LEW
98. 65. 67.
65. 116. 118.
32. 159, 162,
95. 340, 347. 1.74 5.

REW

372.

QCR
11177,
55546.
34498,
74412,

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS

121007710700/30700

(400 £t Twin Bridge)

Fishing Creek at I-77 N&5 File name:
Chester County,

VELOCITY DISTRIBUTION:

88.19

X STA.
A(I)
V(I)

X STA.
A(TI)
V(I)

X STA,
A(L)
VI(I)

X STA.
A(I)
V{I)

LEW
4.3

4.3

1.60

112.4
146.3
5.74

147.8
140.8
5.96

189.2
236.4
3.55

525.3

Scuth Carolina

*#%* RUN DATE & TIME: 04-21-94

fish.

i77

TDF 4/21/94
14:52

ISEQ = 13; SECID = BRIDG;
REW AREA . Q
372.2 4712.4 647641l. 16800.
66.5 83.7 94.7
239.1 173.1 163.3
3.51 4,85 5.14
119.9 127.2 134.5
144 .4 145.2 140.2
5.82 5.78 5.99
154.7 161.5 168.6
141.3 144.5 158.8
5.94 5.82 5.29
206.7 236.5 269.8
375.1 396.6 413.3
2.24 2,12 2.03
35

SRD =

VEL

3.57

104.3

141.1

177.3

305.6

151.4
5.55

140.3
5.89

182.7
4.60

554.2
1.52

112.4

147.8

189.2

372.2

[
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WSPRO OUTPUT --Continued

WSPRO FEDERAL HIGHWAY ADMINISTRATION - U. S, GEOLOGICAL SURVEY
v060188 MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS

Structure #: 121007710700/30700 {400 £t Twin Bridge)
Fishing Creek at I-77 N&S File name: fish.i77
Chester County, South Carolina TDF 4/21/94

*** RUN DATE & TIME: 04-21-94 14:52

CROSS-SECTION PROPERTIES: ISEQ = 14; BSECID = APPR ; SRD = 565.
WSEL SA# ARERA K TOPW WETP ALPH LEW REW QCR
1 11051. 818672. 852. 864, 225874,
2 1728. 303036, 85. 92. 44211,
3 21172. 882372. 1727. 1728. 420709.
88.68 33951, 2004081. 2663. 2684, 2.20 0. 2664. 464014.
WSPRO - FEDERAL HIGHWAY ADMINISTRATION - U. 8. GEOLOGICAL SURVEY
V060188 MODEL FOR WATER~SURFACE PROFILE COMPUTATIONS

Structure #: 121007710700/30700 (400 ft Twin Bridge)
Fishing Creek at I-77 N&S File name: fish.i77
Chester County, South Carolina TDF 4/21/94

**% RUN DATE & TIME: 04-21-94 14:52

VELOCITY DISTRIBUTION: ISEQ = 14; SECID = APPR ; SRD = 565,
WSEL LEW REW AREA K 0 VEL
88.68 0.2 2663.5 33950.8 2004081. 16800. 0.49 -
X STA, 0.2 113.3 215.3 317.6 423.1 . 524.7
A(T) 1462.6 1324.2 1328.2 1369.2 1318.5
V{I) 0.57 0.63 0.63 0.61 0.64
X STA. 524.7 628.6 732.1 834.6 878.4 904.7
A(I) 1348.6 1343.8 1329.8 720.4 542.6
Vi(I) 0.62 0.63 0.63 1.17 1.55
X STA, 904.7 928.1 1086.2 1351.5 1569.8 1739.3
A(I) 527.0 2052.8 2732.5 2514.4 2270.9
V(I) 1.59 0.41 0.31 0.33 0.37
X STAa, 1739.3 1903.1 2050.8 2208.7 2381.8 2663.5
A{I) ' 2266.0 2145.5 2225.0 2302.3 2826.2
Vi{I) 0.37 0.39 0.38 0.36 0.30
36



WSPRO QUTPUT --Continued

WSPRO FEDERAL HIGHWAY ADMINISTRATION - U. S. GEQLOGICAL SURVEY

L

v060188 MODEL FOR WATER-SURFACE PROFILE COMPUTATICNS
Structure #: 121007710700/30700 {400 ft Twin Bridge)
Fishing Creek at I-77 N&S File name: £ish.i77

Chester County, South Carolina TDF 4/21/94

*%% RUN DATE & TIME: 04-21-94 14:52
CROSS-SECTION PROPERTIES: ISEQ = 13; SECID = BRIDG; SRD = o.
WSEL SA# AREA K TOPW WETP ALPH LEW REW QCR
1 880. 45979. 8. 134, 51633,
2 2690. 632347. 116. 118. 73539,
3 2459, 213162. 172. 175. 52699.
52,02 6029. 891488. 297. 427, 1.88 1. 386. 112465.
WSPRO FEDERAL HIGHWAY ADMINISTRATION -~ U. S. GEOLOGICAL SURVEY

V060188 MODEI, FOR WATER-SURFACE PROFILE COMPUTATIONS
Structure #: 121007710700/30700 (400 ft Twin Bridge)
Fishing Creek at I-77 N&S File name: fish.i77

Chester County, South Carolina TDF 4/21/9%4

]

*%* RUN DATE & TIME: 04-21-94 14:52
VELOCITY DISTRIBUTION: ISEQ = 13; SECID = BRIDG; 5SRD = 0.
LEW REW AREA K 0 VEL
92.15 1.0 386.6 6066.9 888943, 24600, 4.05
X STA. 1.0 76.7 89.1 99.0 107.9 115.9
A(TL) 809.8 230.1 187.9 191.8 181.9
V(I) 1.35 5.35 6.22 6.41 6.76
X STA. 115.9 123.5 i31.0 138.4 145.3 i52.4
A(I) 176.3 177.5 177.4 170.9 173.2
v{I) 6.98 6.93 6.93 7.20 7.0
X STA. 152.4 159.6 166.8 175.2 185.9 198.0
A(I) 175.7 173.7 190.3 209.4 215,9
V{(I) 7.00 7.08 6.46 5.87 5.70
X STA, 198.0 222.8 251.4 280.4 311.5 386.6
A(I) 410.2 454.3 447.3 470.0 733.2
V{I) 3.00 2.171 2,75 2.62 1.68
37
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WSPRO OUTPUT --Continued

WSPRO FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY
V060188 MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS

Structure #: 121007710700/30700 {400 ft Twin Bridge)
Fishing Creek at I-77 N&S File name: fish.i77
Chester County, South Carolina TRE 4/21/94

*%*% RUN DATE & TIME: 04-21-9%4 14:52

CROSS~SECTION PROPERTIES: ISEQ = 14; SECID = APPR ; GSRD = 565,
WSEL SA# AREA K TOPW WETP ALPH LEW REW QCR
1 14509. 1284818, 852. 868, 339772.
2 2073. 410477. 85. 82. 58096.
3 28202. 1416955. 1737. 1739. 644893,
92.74 44785. 3112250. 2674. 269%. 1.98 0. 2674. 739346.
WSPRO FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY
v060188 MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS

Structure #: 121007710700/30700 {400 ft Twin Bridge)
Fishing Creek at I-77 W&8 File name: fish.i77
Chester County, South Carolina TDE 4/21/94

*** RUN DATE & TIME:; (04-21-94 14:52

VELOCITY DISTRIBUTION: 1ISEQ = 14; SECID = APPR ; SRD = 565.
WSEL LEW REW AREA K Q VEL
92.74 0.0 2673.7 44784.8 3112250. 24600. 0.55
X STA, 0.0 113.6 216.1 316.2 418.1 521.6
A{I) 1927.4 1746.7 1706.0 1735.5 1763.9
V{I} 0.64 0.70 0.72 0,71 0.70
X STA. 521.6 621.4 724.,7 825.4 878.8 908.8
A(I) 1701.1 1759.9 1715.7 1066.2 740.5
Vi{I) 0.72 0.70 0.72 1.15 1.66
X STA. 908.8 8954.0 1149.5 1390.2 1586.0 17850.3
A(I) 101z2.1 3137.7 3428.4 3118.2 2901.0
V{I) 1.22 0.39 0.36 0.3% 0.42
X STA. 1750.3 1915.5 2069.6 2229.6 2404.9 2673.7
A(I) 2942.4 2867.7 2887.9 3017.8 3608.6
V(I) 0.42 0.43 0,43 0.41 0.34
38



WSPRO OUTPUT --Continued

WSPRO FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY
v060188 MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS

Structure #: 121007710700/30700 {400 ft Twin Bridge)
Fishing Creek at I-77 N&S File name: fish.i77
Chester County, South Carclina TDF 4/21/%4

*#%* RUN DATE & TIME: 04-21-94 14:52

X81D:CODE SRDL LEW AREA VHD HF EGL CRWS Q WSEL
SRD FLEN REW K ALPH HO ERR FR# VEL
TEMP8: XS AxERKKEK 149, 6523. 0.43 #*xx*x 83.18 72.50 16800. 82.75
~7030, ***xx% 785. 4846298, 4.18 Fxkxk dkkkakxk 0.29 2.58
TEMP7:XS 750, 149, 6530. 0.43 0.90 84.09 **x#xx%x%%x 16800, 83.66
-6280. 750. 786. 485147, 4.19 0.00 0.01 0.29 2.57
SYN6 :XS 1000. 377, 5232, 0.58 1.32 85.48 *x*x%xx%x  ]16800. 84.91
-5280. 1000. 910. 440290, 3.60 0.07 0.00 0.34 3.21
RTMP1:XS 348. 45. 2990. 0.49 0.51 86.00 ***x*%x% 16800, ° 85.51
-4832. 348. 262. 435352, 1.00 0.00 0.00 0.26 5.62
RTMP2:X%S iz. 45, 2993. 0.49 0.02 86.02 w*ikxxx  JG800. 85.53
-4920, 12. 262. 435808. 1.00 0.00 0.01 0.26 5.61
SYN5 :X8 180. 288. 4721. 0.65 0.27 86.38 *x&xxxx 16800, 85.73
-4740. 180. 754, 426555. 3.31 0.08 0.00 0.36 3.56
SYN4 :XS8 180. 364. 5%14. 0.50 0.25 86.63 *x&x*xx% 16800, 86.13
-4560. 180. 972. 471836. 3.%6 0.00 0.00 0.32 2.84
===135 CONVEYANCE RATIO OUTSIDE OF RECOMMENDED LIMITS.
“TEMP 3" KRATIO = 2.18
TEMP3: XS 750. 303. 18814, 0.05 0.44 87.07 **xkxxx  ]16800. 87.01
-3810. 750. 1995. 1030487. 4.37 0.00 0.00 0.10 0.89
TEMP2:XS 1330. 83. 19220. 0.05 0.32 87.38 **%xx*x%x%x 16800, 87.33
. —2480., 1156. 1806. 1002404, 4.59 0.00 0.00 0.10 - 0.87
TEMPL:¥S 1330. 80. 16369. 0.06 0.33 87.72 **&xkk%%k 16800, 87.65
~1150, 1095. 1486. 935302, 3.88 0.00 0.00 0.10 1,03
EXIT :XS 750. 86. 17189. 0.05 0.24 B87.96 **x*xkxxxx 16800, 87.91
-400. 750, 15%5. 926258. 3.59 0.00 0.00 0.10 0.98
FULV :FV 400. 1063. 18900. 0.05 0.10 88,07 ***kkkx 16800, 88.02

0. 400. 1809. 1172822, 3.84 0.00 0.00 0.09 0.89
<<<<<THE ABQVE RESULTS REFLECT “NORMAL” (UNCONSTRICTED} FLOW>>>>>

===135 CONVEYANCE RATIO OUTSIDE OF RECOMMENDED LIMITS.
“APPR ™ KRATIO = 1.59
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WSPRO OUTPUT --Continued

APPR :AS 563. 0. 32486. 0.01 0.07 B8.14 **x*xkk¥x%x 16800, 88.13
565, 565. 2662, 1869308. 2.24 0.00 0.00 0.04 .52
<<<<<THE ABOVE RESULTS REFLECT “NORMAL” (UNCONSTRICTED) FLOW>>>>>

WSPRO FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY
v060188 MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS

Structure #: 121007710700/30700 {400 ft Twin Bridge)
Fishing Creek at I-77 N&S File name: fish.i77
Chester County, Scuth Carolina TDE 4/21/%4

*#% RUN DATE & TIME: 04-21-94 14:52

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

XS1D:CODE SRDL LEW AREA  VHD HEF EGL CRWS Q WSEL
SRD FLEN REW K ALPH HO ERR FR# VEIL
BRIDG:EBR 400. 5. 4669. 0.34 0.25 88.40 - 78.06 16800. 88.06
0. 400. 372. 639510. 1.68 0.19 0.00  0.22 3.60

TYPE PPCD FLOW C P/A LSEL BLEN XLAB XRAB
3. 1. 1. 0.772° 0.022 83,50 *xxkkdk dkkddkk hkdkwkd
XSID:CODE SRDL LEW AREA  VHD HF EGL CRWS Q WSEL
SRD FLEN REW ' K ALPH HO ERR FR# VEL
APPR :AS 400. 0. 33855. 0.01 0.17 88.69 77.70 16800, 88.68
565. 573. 2664. 2004502, 2.20 0.13 g.00 0.04 0.49
M(G) M(K) KQ XLEQ XRKQ OTEL
0.862 0,756 488250. 762, 1128, 88.65

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

WSPRO FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY
v060188 MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS

Structure #: 121007710700/30700 (400 £t Twin Bridge)
Fishing Creek at I-77 N&S File name: £fish.i77
Chester County, South Carolina TDF 4/21/94

*%% RUN DATE & TIME: 04-21-94 14:52

XSID:CCDE SRDL LEW AREA VHD HF EGL CRWS Q WSEL
SRD FLEN REW K ALPH HO ERR FR# VEL
TEMP8:XS Fkkkk ok 118. 9232, 0.49 **x*x% 87.19 75.22 24600. 86.70

~7030, *xkEkx 853. 710048. 4.40 #%kkx kukkkkx 0.28 2,66

TEMP7:XS 750, 118, 9239. 0.49 0.90 88.10 *****xxx 24600, g87.61
~-6280. 750. 853, 710602. 4.40 0.00 0.01 0.28 2.66

SYN6& :XS 1000. 262. 75%9, 0.67 1.34 89.52 *x*x&xxkx  24600. 88.85
-5280. 1000. 929, 637875, 4,11 0.09 0.00 0.34 3.24

40



WSPRO OUTPUT --Continued

RTMP1: XS 348, 30. 3804. 0.65 0.55 90.08 *x*xx*%xx 24600, 89.43
-4932, 348. 269. 596875. 1.00 0.00 0.00 0.27 6.47
RTMPZ2: X8 12. 30. 3808. 0.65 0.02 §90.11 *x*xk%*x 34600, 89.46
~-4920, 12, 269. 597495. 1.00 0.00 0.01 0.27 6.46
SYNS :XS 180. 170. 6868, 0.79 0.30 90.48 **x*k*%x*x  24600. 89.68
-4740. 180. 789, 606806. 3.98 0.07 0.00 0.38 3.58
SYN4 :¥S 180. 251. 8727. 0.56 0.2¢6 90,75 ***x*xxx  24600. 90.18
-4560, 180. 1033. 689704, 4.56 0.00 0.01 0.32 2.82
===135 CONVEYANCE RATIO QUTSIDE OF RECOMMENDED LIMITS.
“TEMP3* KRATIO = 2.30
TEMP3:XS 750.  169. 26123, 0.05 0.41 91.1p ***kx*x*xx 24600, 91.11
-3810, 750. 2036. 158%126. 3.88 0.00 0.00 0.09 0.9%4
TEMP2:XS 1330. 46. 26397? 0.05 0.28 91.44 **x*xx%x% 24600, 91.35
-2480, 1141. 1857. 1564779. 3.89 0.00 0.00 0.08 0.93
TEMP1:X8 1330. 50. 22144. 0.07 0.29 91,74 **xkkkk 24600, 91.67
-1150. 1083. 1523. 1422434, 3.456 0.01 0.00 0.09 1.11
EXIT :XS 750. 49, 23373. 0.05 0.22 91,96 *xkxkkk 24600, 91,91
-400., 750. 1628. 1437230. 3.12 0.00 0.00 0.09 1.05
FULV :FV ' 400. 59, 25877. 0.05 0.09 92,06 ***kkx%x  24600. 92.01
0. 400. 1847. 1827208, 3.36 0.00 0.00 0.08 0.95
<<<<<THE ABOVE RESULTS REFLECT “NORMAL” (UNCONSTRICTED) FLOW>>>>>
===135 CONVEYANCE RATIQ QUTSIDE OF RECOMMENDED LIMITS.
“APPR ™ KRATIO = 1,60
APPR :AS 565. 0. 43098, 0.01 0.06 92.12 *xxxxkx 24600, 92.11
565. 565, 2672, 2927280. 2.00 0.00 0.00 0.04 0.57
<<<<<THE ABOVE RESULTS REFLECT “NORMAL” (UNCONSTRICTED) FLOW>>>>>
WSPRO FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY
V060188 MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS
Structure #: 121007710700/30700 (400 ft Twin Bridge)
Fishing Creek at I-77 N&S File name: fish.i77
Chester County, South Carclina TDF 4/21/94
*%% RUN DATE & TIME: 04-21-94 14:52
<<<<<RESULTS REFLECTING THE CONSTRICTED FLOW FOLLOW>>>>>
¥S8ID:CODE SRDL LEW AREA VHD HF EGL CRHWS Q WSEL
SRD FLEN REW K ALPH HO ERR FR# VEL
BRIDG:BR 400. 1. 6028, 0.45 0.23 82.46 80.02 24600, 82.02

0. 400, -386. 89%1254. 1.73 0.27 0.00 0.24 4.08
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WSPRO OUTPUT --Continued

TYPE PPCD FLOW c P/A LSEL BLEN XLAB XRABR

3. 1, 1. 0.760 0.021 G35 Fkdkkdkk dkkkkd Rkddkokk
XS8ID:CODE SRDL LEW ARERD VHD HE EGL CRWS Q
SRD FLEN REW K ALPH HO ERR FR# VEL
APPR :AS 400. c. 44791, 0.01 0.16 92.75 78.33 24600,
565, 576. 2674. 3112984. 1.98 0.13 0.00 0.03 0.55

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

0.856 0.768 721536, 758. 1143, 82,72

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

NORMAL END OF WSPRO EXECUTION.
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PIER SCOUR COMPUTATIONS

FOR

FISHING CREEK AT I-77 N&S STR. 121007710700/30700 CHESTER CO., SC

CASE 1 (without debris)

0100 = 16800 cfs 4/29/94 TDF .

v

BYDRAULIC VARIABLES USED IN CSU EQUATION

PIER NUMBER 8 7

PIER STATION (FT) 50 100
LOCATION OF PIER 1fp 1tb
Y1l: DEPTH (FT) 12.9 23.0
V1l: VEL. (FPS) 3.5 5.4
a: PIER WIDTH (FT) 1.0 1.0
L: PIER LENGTH (FT) 10.0 10.0
PIER SHAPE 1 1
ATTACK ANGLE 22 22

K1 (SHAPE COEF.) 1.00 1.00
K2 (ANGLE COEF.) 2.60 2.60
FROUDE NO. 0.17 0.20

& 5 4 3 2
150 200 250 300 350
mcm rfp rfp rfp rfp
23.0 23.0 12.8 12.4 9.4
5.4 5.4 3.5 3.5 3.5
1.0 1.0 1.0 1.0 1.0
10.0 10.0 10.0 10.0 10.0
1 1 1 1 1
22 22 22 22 22
1.00 1.00 1.00 1.00 1.00
2.60 2.60 2.60 2.60 2.60
0.20 0.20 0.17 0.18 0.20

COMPUTED SCOUR DEPTHS USING CSU EQUATION

' SCOUR DEPTH (FT) 7.77

MA¥X SCOUR DEPTH (FT) 8.54

7.77 6.00 5.97 5.75

8.54 8.54 6.60 6.57 6.33

“MAX SCOUR DEPTH” includes an additional 10 percent of the

computed CSU scour depth as recommended

in HEC 18
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CONTRACTION SCOUR COMPUTATIONS

FISHING CREEK AT I-77 N&5 STR., 121007710700/30700 CHESTER CO.,

CASE 1 (without debris)

FOR

0100 = 16800 cfs

4/29/94

TDE

sC

LNAJ_ S ]

LIVE-BED SCOUR COMPUTATICNS

MAIN CHANNEL

DISCHARGE (CFS) 2540.
BOTTOM WIDTH (FT) 85.0
MANNINGS n 0.051

AVERAGE DEPTH (FT) 21.3

ENERGY SLOPE

D50 (FT)

FALL VELOCITY (FP3)
K1 COEF.

K2 COEF.

COMPUTED DEFPTH AT CONTRACTED SECTION (FT)
DEPTH AT MAIN CHANNEL (FT)
DEPTH OF CONTRACTION SCOUR (FT)

LEFT OVERBANK IN BRIDGE OPENING

CONTRACTED SECTION

12200.
113.0
0.051

0.00051
0.0016
0.23
0.69
0.37

67.1
21.3
45.8

nu

CLEAR-WATER -CONTRACTION SCOUR COMPUTATIONS

DISCHARGE IN CONTRACTED SECTION (CFS)
WIDTH OF CONTRACTED SECTION (FT)
MEDIAN GRAIN SIZE (FT)

COMPUTED DEPTH OF CCONTRACTED SECTION (FT)
AVERAGE FLOCD PLAIN DEPTH (FT)
DEPTH OF CONTRACTION SCOUR (FT)

RIGHT OVERBANK IN BRIDGE OPENING

1100.
32.5
0.0020

o
o
W wm
Oy

CLEAR-WATER CONTRACTION SCOUR COMPUTATIONS

DISCHARGE IN CONTRACTED SECTION (CFS)
WIDTH OF CONTRACTED SECTION (FT)
MEDIAN GRAIN SIZE (FT)

- COMPUTED DEPTH OF CONTRACTED SECTION (FT)

AVERAGE FLOOD PLAIN DEPTH (FT)
DEPTH OF CONTRACTION SCOUR (FT)

3530.
134.0
0.0020

o

12.86
12.7
-0.1

|



PIER SCQUR COMPUTATIONS
FOR

FISHING CREEK AT I-77 N&S STR. 1210067710700/30700 CHESTER COQ., SC
CASE 1 (without debris) Q500 = 24600 cfs 4/29/9%94 TDF

.

]

PIER NUMBER

PIER STATION (FT)
LOCATION OF PIER
Y1l: DEPTH (FT)

V1l: VEL, (FPS)

a: PIER WIDTH (FT)
L: PIER LENGTH (FT)
PIER SHAPE

ATTACK ANGLE

Kl (SHAPE COEF.)
K2 (ANGLE COEF.)
FROUDE NO.

SCOUR DEPTH (FT)

MAX SCOUR DEPTH (FT)

HYDRAULIC VARIABLES USED IN CSU EQUATION

8 7 6 5 4 3 2
50 100 150 200 250 300 350
ifp 1tk menm rfp rfp rfp rfp
16.8 27.0 27.0 27.0 16.8 16.4 13.4
5.3 6.5 6.5 6.5 3.0 3.0 3.0
1.0 1.0 1.0 1.0 1.0 1.0 1.0
10.0 10.0 10.0 10.0 10.0 10.0 10.0
1 1 1 1 1 1 1
22 22 22 22 22 22 22
1.00 1.00 1.00 1.00 1.00 . 1.00 1.00
2.60 2.60 2,60 2.60 2.60 2.60 2.60
0.23 0.22 0.22 0.22 0.13 0.13 0.14

COMPUTED SCOUR DEPTHS USING CSU EQUATION

7.42 8.59 8.59 8.59 5.78 5.77 5.61

8.1¢6 9.45 9.45 9.45 6.36 6.34 6.17

“MAX SCOUR DEPTH” includes an additiocnal 10 percent of the
computed CSU scour depth as recommended in HEC 18
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SOUTH CAROLINA
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