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UNIT ABBREVIATIONS
cubic foot per second ft3/s
feet per second ft/s
foot ft
mile mi
millimeter mm
square foot £
square mile mi?
OTHER ABBREVIATIONS
downstream D/S
upstream uU/s
flood plain t/p
median diameter of bed material Dsg
South Carolina Department of Transportation SCDOT
Water-Surface Pfoﬁle computation model WSPRO

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.
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Level II bridge scour analysis
for structures 121007710500/7730500 on Interstate 77,
crossing South Fork Fishing Creek in Chester County, South Carolina

by Eric J. Reuber and Stephen T. Benedict

This report provides the results of the detailed Level II analysis of scour potential
at structures 121007710500/7730500 on Interstate 77, crossing South Fork Fishing Creek
in Chester County, South Carolina (figure 1 in pocket; figures 5-10). The site is located in
the Piedmont physiographic province near the town of Edgemoor in the northern part of
Chester County. The drainage area for the site is 66.2 miZ, and is a predominantly rural
drainage basin with little development in recent years. In the vicinity of the study site,
the land is covered by moderate to dense woods consisting of hardwoods and pines.

In the study area, South Fork Fishing Creek has a mildly meandering channel
with a slope of approximately 0.00088 ft/ft (4.65 ft/mi), an average channel top width of
82 ft and an average channel depth of 124 ft. It should be noted that there is a sharp
meander in the low flow channel between the north and south bound bridges as shown
on figure 10. The predominant channel bed material at the bridge is coarse sand (D5 is

3.0 mm) with some cobbles and boulders. The channel banks consist of a silty sand (D5
is 1.1 mm). In general, the banks have moderate woody vegetative cover and were noted
to be relatively stable at the time of the Level I and Level II site visits, July 9, 1990, and
February 10, 1992 and June 8, 1994, respectively.

The Interstate 77 crossing of South Fork Fishing Creek consists of twin 330-ft-long,
two-lane bridges, each having eleven 30-ft concrete spans, supported by steel and
concrete bents with spill-through abutments. Structure 121007710500 is the downstream
bridge located on the north bound lane and structure 121007730500 is the upstream
bridge located on the south bound lane. The left and right abutments for both bridges
are protected by riprap. In this report, the words “right” and “left” refer to directions
that would be reported by an observer facing downstream. Additional details
describing conditions at the site are included in the Scour Report Sumimary.

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 6 and graphs of the scour
depths is shown on figures 2 and 3.



Scour depth calculations indicate that for the 100- and 500-year discharges maximum
pile tip exposure will be 0.6 ft and 3.9 ft for the south bound bridge (structure
121007730500), and 1.0 ft and 4.3 ft for the north bound bridge (structure 121007710500)
respectively. These maximum exposure depths for the 100- and 500-year discharges
occur at bent 5 on the north and south bound bridges

It should be noted that the SCDOT bridge plan borings (file number 12.477.3) show
subsurface rock that could affect the scour depths shown in this study. For more
information see the SCDOT bridge plans in the pocket at the back of the report. In
addition, cobbles, boulders, and bedrock outcrops were noted in the stream bed during
site inspections.




1ovpod j1odar m

suetd 1005 895 ‘uonewIoyY s10uz 10, IqE 2A0qE 31 Ut umols stpdap 1ods i s5rpaT poa Jew ¥o01 SITFMSANS MOYS (€'245"Z1 Jquimur a]y) sBwpaoq ued a8puq LOCDS Y, HION

“Bunooy/dn anid jo Sunamuwopun sayTuBs Jequinu aapedau v G

. ‘sipdap Inoos Juaq/ 1e1d pue uopERU 313 Jo mms auy s] @dap mods [egy, 5

"PAsTL STJURq /151d 1S JE UoReAd WNUXRT Sy, 'suerd 88puq [OIDS woly paureqo suoneas|s Jugoog/dn oy €
"UrEansumop Supioo] IYBL 0) o] WO palTIISAp A1e SUOREIS z

'suerd a3puq (10D uonejtodsuery, jo jusunredacy BUTIOIED) INN0G 0) Spuodselios 1squumuljtag /18t 1

XA 878 61 G 'St Log 0zL T19% 00¢ z
67T 9TL '8 2 U4 018 L'69 6'85% 0LT £
| £0L 06 m @9y 6L 889 0'8sy 0re 12
90 £'09 01 &amﬁw L9L 1°L9 £osy 012 G
68 0’89 6'C Vrooy 6°0L 1’65 £'8kp 081 9
£L 669 6'C o794 8T : 979 g'15¥ 051 L
Ls TEL 6T 2oy O9L VL9 995t 0z 8
Lot L'LL 0C S5 8% L6l 0'L9 T9SH 06 6
SLI 108 6'1 z b 0'z8 929 R'ISH 09 01
00T T'E8 LA %.E..v 6’8 I't9 IWAS 0g 11
puodas 1od 3995 o1qnd 009’01 St a8reyosip 1eak-gor
(199]) (397) (1933) (392)) (399)) (1997)
uomezeued  wmyep gogy (1027) WMEPSOSN  WMEDSHSN WP 10ADS o8prig oqumn
e e et wemen e OP e
GBUNIRWAY  JO uoHeAdlg i punors e o /dn da U wonws

BUIjOIED Yinog AInog ssiseyo ur yeeip Buiysiy Yiod yinog Bussoio ‘7 ajersieu)

vo (abpq punoq yinos) oosogy £00LZ1 aimonys ye sbieyosip JesA-op 1 ayj Joy Sjuaqrsisid je uonenauad Bunooyend Suiurewisy-- *1 agqef.

L .= 32




. epod yrodarut
swred [0S 996 UOHRULIOJUT SI0UT 104 “3[qE BA0QE 3T WY ULMOYS spdap oS 81y 2IMPaT PINAD JER HD0T 3IBFMSGNS MOYS (g 22T TequumiL 5g) s3upiog werd a8pHq LODS YL *HLON

‘Qupooj/dp apd jo Supmuispun saTud1s JoquImu 2AREI Y ¢

-sipdap moos Jusq / 19rd PuE UOHIENUCD SU JO UMS AU ST pdap mods [e30L,,

-pasn s} Juaq /191d 1PES I8 UONRAS]D ﬁw%mﬁ oy, “suerd a8puq TOIDS Woly PaUTelqo SUOHRAS Bunooy/dh oTid ¢
K -ureansumop Surjoo] BT 0 1391 W0I} PATIILIRISP 3¢ SUORES 7

sueid #3p1q (LOQDS) uoReRodsued], jo jusunredac] BUTOIEY) AT0G 0) Sprodsaliod Ipqumu weq /19 |

'

&L S8 T L'98 ¢l 9% 00¢ [
¥o0- £69 L1t 018 L'69 6’85y LT £
g1 L9 £l gl 889 085y 0¥C 14
6t 9 S'El Lol T'L5 €95y 01z €
9’8 19 zs 60L 165 c8YP 081 5
oL 969 (4% 8L 9'79 RISy 0sT L
¥'s 8'TL : (A% 0oL 79 995y 0zZ1 8
01 vLL €T L6l 0'Le o5y 06 6
T°LT L'el £e 028 979 1Sy 09 o1
961 L8 7T 698 1'e9 INAY Y 0c 1l
puodas 1ad 3983 21qND (0L'ST ST agreyostp 1eak-008
(1997) (4199)) (3s9)) (399)) (193)) (199)
wogenoued  wnyep §OSN (#39) WmEpSOS  WIMEPSDSN  WHPPIOUDS  o3puq p—
Sunoog/ond s y3dep 1nods uaq /1o1d UONRAS[ UOTIRAI[R 10 pus 31 J13q /308
5 1E10L 1B UOTJRADO Sunoo] Bunoog !

mm:ﬂmaﬁum Jo uoyeAd[q JHoxy Uonelg

punord /dn3nd ¢ /dnond

euljoieo yinog Aunop Jajseyy Ul 5aeil mEcm..E )io4 Yinog Buissolo 'L/ ereisia]
uo (aBpuq punoq {inos) 0S0ELL001E ) 8IMRNAS 1B abielosip Jeak-008 91 40} sjueqysseid je uonensusd Bugrooyeyid Bujueway-- °g dqeL




10d yodaz
swed (KI5 995 ‘UOHEULION A1out 10 "3[qe) aA0qe a1 Ut umoys syydap mods ayy sonpex pmod T YOOI SOBJIMSqNS MOYS (/43 7] Joquunit o) sBunioq weid 98puq 101Dg AL TION

"Bugooy/dn o)d 30 Sunumuattapun sagyruSs Tqumu sanedau v

‘sydap moos yuaq/xed pue vopornues a1y 30 ums R st yydap moos Tejor, ¥

"Pesn s1juaq /1a1d 1pes Je uonEAS[e WMULXEW S1T], sued 88pliq 10(DS Wy paureqo suoneas]e Sunooy/dn oy e
“wEansuMop BUpjoo] 431 o3 9] woly paujuwelsp are suonEg

‘suerd a8puq (10Ds) tonmiodsuer, jo jusunredaq] eurjore] YNog oy spuodssuino wqumu Jusq Il |

£L 1'E8 6’1 08 8'CL 0'Sor 00¢ [
£0- 8IL 78 208 1°CL : £19¢ 0Le £
Lo oL 06 6L <69 L85y 74 ¥
01- 1'69 T01 €'6L T'0L £6Sy 012 S
[AS £69 6'C (443 199 £esh 081 9
9T . 1'89 67 0TL SS9 LySy 0S1 L
I'o 6'1L 6'C 8FL 8'59 0SSy 0zZ1 8
8'El 0'8L 0¢ 008 (32" v'esy 06 6
¥z 6'6L 61 18 §'6S L8y 09 01
L6l L's8 g1 S18 0w TSy 0 i
puodas 1ad 3835 01qnd 00901 ST a3reyosp 1eak-go1
(193p) (1237) 6529) Ge3) e (1099)
vomenowod  wmep gogn (1995) WMIEP SDSM  WMEPSDS  wmiep [OADS o3puq Frp—
gunooy/and ‘mnods ﬁ%m .M:Sm wﬂmon\ Mm.mm _Mﬁm%mﬁm \Moum%nwﬁm JO pud 1591 [ Yueq/1o1q
JSumremway  jo uopessy y 901 ie Honeasy Hooy urjooz

punozsy /dmeng  ydyepg WO UOBES

BUIjOIED UinOS ‘Alunog tsjsayn u yaain m:.Em_E Yiod inog Buissolo s/ erejsiajuy
uo (ebpuq punog ypou) 0pso L ££00LZ1 aimonys Je abreyosip 1eah-gp | 8Ly} 10} sjuaqsieid Je uonelauad Bunooyepd Buiureiusy-- *€ I[qEL

U ﬂ U ﬁ. .MI.\ ﬁ ! * T - | I s ! [ 1 = | F———— e ——



sure[d [ (IS 99 “UON BULIOJU A10UL 10,] "S[q®) 8AOGE 3L UF UMOYS spdap INoos a1} aonpal PI

‘pasn sy uaq/

e

suerd a8puq (10ADS) uonmIodsues], Jo Jusimreda

9axpod yrodax uy
03 eI P01 SIEFMSANS MOYS (€'/£y'Z1 Jquinu 31g) sBupioq ueid 83pbiq JOADS 241 “ALON

Bunooy /dn anid Jo Sunmuspun sayTUSIs Jsqumu aageSeu v .
-sipdap Mods J112q/391d PUE UORIRIUOD 3U) JO UINS 31 s1 1pdap Mods [e10L,

1o1d YpES 12 UOReAS]D WNWXEW L], surepd a2pLIq JOODS WoLy PaUlvIqo SU0RERAS Supooy/dp od ¢

‘wEaLsUMOp SUDioo] 1BU 0} 3§91 WOX PAUNIIRIEP a1k SUONES 4

( eurole) nog o) spuodsariod Jaqumu Jusq /18 |

oL 828 7 b 08 08 8L 0'S9¥ 00€ z
9t S'89 L1 —beay TO8 ° m_iu 'L L19y 0Le £
9T 699 €7l Ly T6L Lgsy S0 L3Sy ove v
€ 8'S9 el Ggob E6L gGSy TOL £65% 01z S
6'C 0'69 (4% 4% TU - cab 199 £esy 081 9
€T 8’9 Te 10y O1LL Lyey §99 L'¥sy 051 L
B 91L rAs Oy 8L omm_w 8’59 oSSy 474 8
SEl LLL €T —2'69% 008 beGy T Pesy 06 6
00T S6L £e Q' Il 918 Lg%t S65 47 09 01
g6l £'¢8 T Lt $L8 ~1.'SG%. 0'99 (43534 0€ Il
puosas rad 3897 DIqNd 00£°ST st 981eyosIp 1824-00G
AHDD.“C Aummmv . ﬁn@@%v Aummwv Auwmw‘v AaQNMV
vonemoued  urmiep 6950 (3299) wnepgogn WMEPSOS  wWmep 10ddS 53priq p—
‘ . \dap 1nods uaq/ Jayd ‘TOTIEAI[R ‘UojeA9[R
Jupooj/fopd IN0DS 30 pus 39| u3q /131 d
3 0 UOTeAD , TOI0L e UORAS[d Sunooj Bunooy {ox wone 1
(BUTIeWSYy Jo uoneAS[q pmors) /dn anid o/ dn oqa 0oLy UOHEIG

BUijoIE) YINog Ajunog Jajssiys Ui 4odd
uo (abpuq punog yuou) 0050LLL001CE 8imonis je abieyosip seak-00G 8y} 40} sjuaqsisid

o) Buiiysi-| }io yinog Buissoio ‘£z ojejsiei
12 voiesjeuad Buijooyjapd Bulufewsy-- b AqEL




el

I - el

e S s T

1

)

Table 5. --Cumulative scour depths at piers/bents for the 100-year discharge at structures
121007710500/7730500 on interstate 77, crossing South Fork Fishing Creek in Chester County,

South Carolina

Station from 2 . .
Pier/bent 1 left end of Contraction Pier/bent Totel >
numaber bridee scour depth scour depth scour depth
( fee%) (feet) (feet) (feet)
100-year discharge is 10,600 cubic feet per second
11 30 0? 1.8 1.8
10 60 o* 19 19
9 90 o* 2.0 2.0
8 120 .ot 2.9 29
7 150 o* 29 2.9
6 180 o 29 29
5 210 o* 102 102
4 240 0.0 9.0 9.0
3 270 0.0 84 84
2 300 0.0 1.9 19

1 Pier /bentnumber corresponds to South Carolina Department of Transportation (SCDOT) bridge plans.

2 Stationss 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 calcuiated contraction scour is a negative value, but was set equal to zero to reflect a more
reasonablk estimate of scour during peak flood conditions,

NOTE: The SCDO'T bridge plan (file number 12.477.3) borings show subsurface rock that could reduce the scour
depths shown in the above table. For more information, see SCDOT plans in report pocket.

NOTE: Bents 3 through 5 are tower bents and were analyzed assuming debris accumulation.

NOTE: The pier amdcontraction 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

homogereos particle-size distribution.



Table 6. --Cumuiative scour depths at piers/bents for the 500-year discharge at structures
121007710500/7730500 on Interstate 77, crossing South Fork Fishing Creek in Chester County,
South Carolina

: 2
u - -
Pier/bent ! > t?ef?ﬁnf;%? Contraction Pier/bent Total 3
number bridge scour depth scour depth scour depth
(fee%) (feet) (feet) (feet)

500-year discharge is 15,700 cubic feet per second

11 30 04 22 22
10 60 0* 23 2.3
9 90 o 2.3 23
8 120 o* 3.2 3.2
7 150 o* 32 32
6 180 o 32 3.2
5 210 25 11.0 13.5
4 %m0 2.5 98 12.3
3 270 25 92 11.7
2 300 - 0.0 22 22

! pler/bent number corresponds to South Carolina Department of Transportation (SCDOT) 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 te reflect a more
reasonable estimate of scour during peak fiood conditions.

NOTE: The SCDOT bridge plan (file number 12.477.3) borings show subsurface rock that could reduce the scour
depths shown in the above table. For more information, see SCDOT plans in report pocket.
NOTE: Bents 3 through 5 are tower bents and were analyzed assuming debris accumulation
NOTE: The pier and contraction scotr 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 anda
homogeneous particle-size distribution,
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Figure 8.--Structure 121007730500 on Interstate 77, crossing South Fork Fishing Creek in Chester
County, South Carolina as viewed from the downstream structure 121007710500 (June 8, 1994).

Figure @ --Structures 121007710500/7730500 on Interstate 77, crossing South Fork Fishing Creek in
Chester County, South Carolina, as viewed from the upstream channel (February 10, 1992).
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Figure7.--Structure 121007710500 on Interstate 77, crossing South Fork Fishing Creek in Chester
County, South Carolina as viewed from upstream structurc 121007730500 (note debris
accumulation) (June 8, 1994),

Figure® --Upstream channel as viewed from beneath structures 121007710500/7730500 on Interstate
71, crossing South Fork Fishing Creek in Chester County, South Carolina (February 10, 1992).
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Figure 9.--Downstream channel as viewed from beneath structures 121007710500/7730500 on
Interstate 77, crossing South Fork Fishing Creek in Chester County, South Carolina (February 10,

1992).

Figure40.--Structure 121007730500 as viewed from structure 121007710500 on Interstate 77, crossing
South Fork Fishing Creek in Chester County, South Carolina (note debris accumulation and sharp
meander in low flow channel) (February 10, 1992).
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SCOUR REPORT SUMMARY
Structure Numbers  121007710500/7730500  g4ppqm . South Fork Fishing Creek
County Chester Roads 177 N&S)  District 4

Description of Bridge

Bri'dge length 330 f+ Bridge width *45(162) ft  Max span length 30 ft
Alignment of bridge to road (on curve or straight) straight

Abutment type _ spillthrough Embankment type __sloping

Riprap on abutment? __YeS Date of inspection 07/ 09/1990
Description of riprap ~_Twelve- to 18- inch granite boulders protect the bottom half of
the abutments.

Ten interior pile bents; bents 2 and 6 through 11

Brief description of piers/pile bents
have eight 0.85 by 0.85-H piles while bents 3 though 5 are tower bents.

Is bridge skewed to flood plain according to USGS topo map? _1O Angle 0

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

The channel approaches the bridges fairly straight. However, the low flow channel hasa

sharp meander between the bridges (see figure 10).

Debris accumulation on bridge at time of Level I or Level 11 site visit:

Date of inspection Percent of channel Percent of channel
, blocked horizontally blocked vertically
Level I 07/09/1990 0-40 ‘ 0-100
Level IT 06/08/1994 0-40 0-100

Potential for debris High due to channel shifting (see figures 7 and 10).

Describe any features near or at the bridge that may affect flow (include observation date).
A channel change was made through the bridge during construction of the bridges.

The excavated material for the channel change was used to fill the old channel on the right

overbank under the bridge.

* Each bridge is 45 ft wide. A totel of 162 ft inciudes the width of the twin bridges plus the width of the median.
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Description of Flood Plain
General topography _Typical Piedmont with steep hills and narrow floodplains

Flood-plain conditions at bridge site: downstream (D/S), upstream (U/S)

Date of inspection _02/10/1992
D/S left: ~_Moderately thick hardwoods with areas of thick pines and briars

D/S right: Moderately thick hardwoods

/S left: ~ Moderately thick hardwoods

U/S right: Heavily wooded with thickets

Description of Ch 1

Average top width 82 ft Average depth 124 g

Predominant bed material sand/cobbles/boulders Bank materi, Silty sand

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

except between the bridges where the low flow channel has a sharp meander (see figure 10).

Vegetative cover on channel banks near bridge: Date of inspection 02/10/1992

D/S left: Small trees and thick bushes

D/S right: _Small trees and thick bushes

/s left: Small trees and thick bushes

/s right: Small trees and thick bushes

Do banks appear stable? Y& If not, describe location and type of instability and
date of observation. Only minor fluvial erosion downstream of the bridges;
noted 07/09/1990

Describe any obstructions in channel and date of observation.
None observed 02/10/1992.
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Drainage area _ 662 miZ

Percentage of drainage area in physiographic provinces:

Physiographic province Percent of drainage area
S.C. Piedmont (high flow) 100
Is drainage area considered rural or urban? rural Describe any significant

urbanization and potential for development. Moderate to low potential for

development. Basin presently has no significant urbanization.

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

USGS gage description

USGS gage number

Gage drainage area mi?

Is there a lake/pond that will significantly affect hydrology/hydraulics? 1O
If so, describe

Calculated Discharges

Q100 10,600 £/s Q500 15700 £/

Method used to determine discharges __Lhe drainage basin is located in the “high flow”
area of South Carolina; therefore, the method prescribed by C.L. Sanders (written

commun., 1993) was used to compute flood discharges. In general, this method uses

North Carolina TISGS flood discharge equations (WRIR 87-4096) to compute the 100-

year discharge, and extrapolates the 500-year discharge using the 100-year discharge, in

addition to the computed 2- and 10-year discharges (USGS Builetin 17B, p. 5-2).
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rief iption of Water- WSP i

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

Datum tie between USGS survey and SCDOT plans Add 389.2 ft to USGS survey

i 1

datum to obtain SCDOT plans’ datum {file number 12.477.3).

Description of reference marks used to determine USGS datum. RM1 is a chiseled

square on the upstream left headwall of the south bound bridge with an assumed

elevation of 100.00 ft. RM2 is a chiseled square on the downstream left headwall of the

north bound bridge with an elevation of 100.13 ft

Cross Sections Used in WSPRO Analysis

Section
*, . Reference **How cross
C;OSSHS; ction Distance section was Comments
: (SRD} developed
. in feet
EXIT -330 2  Exit Section
- FULV 0 2 Full Valley Section
_ U/S Face of south
BRDGU : 0 1 bound bridge
: 23
APP 492 Approach Section

*  For location of cross sections see topographic map included with report (fi .
For more detail on how cross sections were developed see WSPRO input file.

** Cross section development: 1) survey at SRD 2) shift of survey data to SRD 3) modification of survéy data

based on topographic map 4) sgr)nthﬁasized by combining channel survey
other -

data and topographic contours
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Desctiption of data and assumptions used in developing WSPRO model.

For this study, the WSPRO model requires, as a minimum, an exit section one bridge

width downstream of the bridge, a full-valley section at the downstream face of the bridge,
the bridge section, and an approach section one bridge width upstream of the bridge. There

are twin bridges at this crossing of South Fork Fishing Creek having the same length and
similar cross section geometry. These bridges were modeled in WSPRO as one large bridge.

Cross sections at the upstream and downstream faces of both bridges were directly surveyed
and the most constricted bridge face (upstream face of the upstream (south bound bridge))
was used in .the WSPRO model. The section reference distance (SRD) at the downstream face
of the bridge was set to zero. An exit cross section was surveyed approximately 398 fi
downstream of the downstream bridge face, and an approach cross section was surveyed
approximately 330 ft upstream of the upstream bridge face. These cross sections were shifted
by the channel slope to the appropriate SRD to_represent the exit and full-valley cross
sections required by the WSPRO model.  The ends of the cross sections were slightly
extended using the outer surveyed points. A

The crossing of South Fork Fishing Creek of Interstate 77 is approximately 4,500 ft

upstream of the confluence with Fishing Creek. Downstream of Interstate 77, the natural
floodplain of South Fork Fishing Creek begins to widen and the channel slope increases as the
creek approaches the confluence. An estimation of the steeper downstream slope was made
in the following way: Using the USGS topographic map (Edgemoor, SC), the bed elevation at
the confluence of South Fork Fishing Creek and Fishing Creek was determined from contours
141 meters (m) and 138m on Fishing Creek. This elevation at the confluence was used with
contour 141m on South Fork Fishing Creek to determine the steeper slope of 0.0016 ft/ft.

A sensitivity analysis using templates represenfing the dowmnstream widening
floodplain compared with slope-conveyance methodology at the Exit section was made.
From_ this analysis it was determined that using slope-coﬁvexance methodology with the
steeper slope of 0.0016 ft/ft, at the Exit Section, provided reasonable estimates for the starting

water-surface elevation. Therefore this method was used in the WSPRO analysis. A slope of
0.00088 ft/ft was obtained using the contours on the upstream (144m) and downstream
(141m) sides of the'bridge. This slope was used for shifting cross section data.
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The overbanks at the bridge have a large amount of brush. Therefore, the Manning’s

roughness coefficients on the overbanks at the bridge were increased to reflect this condition.
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Bri rauli
Average embankment elevation 100.0 ft
Average low steel elevation _ %7

100-year discharge _10600 g

Water-surface elevation at D/S bridge face 90.71 ft
Area of flow at DIS bridge face _ 3% f£

ft/s
Maximum WSPRO tube velocity at bridge 475 ftls

Average velocity in bridge opening

Water-surface elevation at Approach section with bridge
Water-surface elevation at Approach section without bridge

Amount of backwater caused by bridge 00 s

500-year discharge 19700 £3/s
Water-surface elevation at D/S bridge face 9404

Area of flow at D/S bridge face 4361 i
Average velocity in bridge opening 3.60 ftls
Maximum WSPRO tube velocity at bridge 5.54 ft/s

Water-surface elevation at Approach section with bridge

Water-surface elevation at Approach section without bridge

Amount of backwater caused by bridge 0.0 ft
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Scour

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”
(Armeson 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 6 and graphs of the scour depths are shown on
figures 2 and 3.

The twin bridges at this crossing of South Fork Fishing Creek have the same length and
similar cross section geometrv. Bents 3 through 5 are tower bents which often catch debris.
Therefore, these bents were analyzed for local scour assuming the bents are blocked with
debris. The pier width for these bents was determined by estimating the width between the
sloping‘ piles at the ground line. The pier length was set equal to pier width.,

The local pier scour was determined using the Colorado State University pier scour
equation (Richardson and others, 1993). Bents 9 through 11 are located on the left overbank
and were analyzed using the maximum left overbank WSPRO tube velocity and the depth of
flow at each bent. Bents 2 through 5 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.
Bent 8 is located near the top of the left bank and was analyzed as if it was in the channel to
account for the possibility of a shift in the channel during a flood event. Bents 6 and 7 are

located in the channel. Bents 6 through 8 were analyzed using 90 percent of the maximum
WSPRO tube velocity and the maximum depth within the channel at the bridge. The

maximum depth within the channel was used to account for possible changes in the thalweg

during a flood event.
The left and right overbanks at the bridge were analyzed for contraction scour using

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

contraction scour was analyzed using Laursen’s modified live-bed contraction scour
equation (Richardson and cthers, 1993).
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The contraction scour equations indicate the deposition of sediment on the left overbank,

and in the channel at the bridge during the 100- and 500-year floods. (See negative scour

values determined in scour calculations included at the end of the report). However, it seems

unreasonable to expect sediment deposition at the bridge during peak flood conditions.
Therefore, the negative scour values were set equal to zero as reflected in tables 1 through 6

and figures 2 and 3.

No abutment scour computations were made because the abutments are protected

by riprap.

It should be noted that the SCDOT bridge plan borings (file number 12.477.3) show
subsurface rock that could affect the scour depths shown in this study. For more information
see the SCDOT bridge plans in the pocket at the back of the report. _Also, cobbles, boulders,
and bedrock outcrops were noted in the streambed during site inspections that could tend to
minimize scour. It should be noted that a channel change was made through the bridge
during construction of the bridges. The excavated material for the channel change was used
to fill the old channel on the right overbank under the bridge. This filled material could

possibly be more susceptible to scour than the original in sity soils,
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WSPRO INPUT FILE

WSPRO PROFILES--STRUCTURE 121007730500
SQUTH FORK FISHING CREEK AT I-77 in CHESTER CO.
LEVEL II BRIDGE SCOUR ANALYSIS

10600 15700

SLOPE:
THE BED ELEVATION AT THE CONFLUENCE (s.f.fishing/fishing creek)
WAS DETERMINED FROM CONTOQURS 141lm AND 138m ON FISHING CREEK.
THIS ELEVATICN AT THE CONFLUENCE WAS USED WITH CONTOUR 141m
ON S. FORK FISHING CREEK TO DETERMINE SLOPE (0.0016) USED FOR
FOR DETERMINING THE STARTING WATER SURFACE ELEVATION.
THIS WAS DONE BECAUSE THE CHANNEL’S SLOPE INCREASES FURTHER
DOWN PAST THE EXIT. SLOPE (0.00688) WAS OBTAINED USING THE
CONTOURS ON THE U/S (144 m) AND D/S (141 m) SIDES OF THE
BRIDGE. THIS SLOPE WAS USED FOR SHIFTING CROSS SECTION DATA.
0.0016 0.001s6

CROSS SECTIONS FULV AND EXIT WERE DEVELOPED BY TRANSFERRING
THE SURVEYED CROSS SECTION (SRD = 398) TO THE APPROPRIATE

SRD AND ADJUSTING BY THE CHANNEL SLOPE. THE RIGHT END OF

THE CROSS SECTION WAS BEXTENDED USING THE LAST SURVEYED POINTS.

TEMP -398

0 102.2 21 91.2 44 85.7 86 84.8 112 84.1
133 83.1 152 81.4 165 80.7 173 82.0 179 79.7
200 80.6 215 82.4 220 77.4 230 73.6 235 70.9
259 67.8 271 70.9 282 80.4 339 80.3 374 80.3
406 82.9 425 89.3 435 91.0 450 93.6 465 95.2

EXIT -330 * * * 0.00088
0.20 0.14 0.065 0.14
152 215 282

FULV 0 * *x % 0.00088

0.20 0.14 0.065 0.14
152 215 282

THE UPSTREAM FACE OF THE UPSTREAM BRIDGE (I-77) WAS THE
MORE RESTRICTIVE AND WAS USED IN THE ANALYSIS., THE OVER
BANK N-VALUES AT THE BRIDGE ARE HIGH DUE TO THE LARGE
AMOUNTS OF THICK AND MEDIUM VEGETATION.

BRDGU 0 95.7
0 96.7 1 96.4 15 90.8 30 84.9 36 84.0
45 _83.5 60 82.0 75 81.6 %0 79%.7 105 7B.6

120 76.0 135 76.2 150 72.8 155 74.2 163 72.2
172 71.5 180 70.9 184 72.7 195 74,0 202 78.0
210 76.7 225 78.6 240 79.3 255 80.5 270 81.0
290 83.2 300 86.7 315 92.2 329 96.9 330 97.7

0 96.7
0.09 0.065 0.09

105 202

70.9 0.85 72.8 0.85 72.8 1.70 76.0 1.70 76.0 2.55
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BRDGU
BRDGU
APP
APFP
BRDGU
BRDGU
APP
APP

WSPRO INPUT FILE ~Continued

76,7 2.55 76.7 4.25 79.3 4.25 79.3 5.95 - 79.7 5.95
79.7 6.80 81,0 6.80 81.0 8.50 82.0 8.50 82.0 9.35
84.9 9.35 84.9 10.20 86.7 10.20 86.7 11.05 98.0 11.05
98.0 0.00

3 162 2 100.0

THE APPROACH SECTION WAS SURVEYED 337 FEET UPSTREAM OF THE
UPSTREAM BRIDGE FACE. THE ENDS QF THE CROSS SECTION WERE
EXTENDED USING THE END SURVEYED POINTS,

492
0
-20 85.1

0 93.1 34 89.5 68 86.3 79 85.0 91 178.1
100 73.3 112 71.6 125 72.4 134 72.4 144 173.3
i5¢ 77.3 177 80.5 211 80.9 215 78.4 218 77.8
222 79.3 265 80.9 308 79.5 321 81.8 330 85.7
342 B89.4 362 94.6
0.14 0.0865 0.20

79 177

90.71, ,90.71,10600
90.87, ,90.87,10600
91.20, ,91.20,10600
91.20, ,91.20,10600
94.04, ,94.04,15700
94.20, ,94.20,15700
94.49, ,94.49,15700
94.49, ,94.49,15700
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WSPRO OUTPUT

FEDERAL HIGHWAY ADMINISTRATION - U. §. GEOLOGICAL SURVEY
MODEL FOR WATER-SURFACE PRCFILE COMPUTATIONS

WSPRO
V042094

SOUTH FORK FISHING CREEK AT I-77 in CHESTER CO.
LEVEL II BRIDGE SCOUR ANALYSIS

*** RUN DATE & TIME: 07-08-94 07:53
CROSS-SECTION PROPERTIES: 1ISEQ = 3; SECID = BRDGU; SRD = 0.
WSEL SA# AREA X TOPW WETP ALPH LEW REW OCR
1 720 47313 90 91 11582
2 1585 229834 97 100 36356
3 1042 76980 109 111 18299
90.71 3348 354127 296 301 1.38 15 311 54470
i
HP 2 BRDGU 90.87, ,90.87,10600
WSPRO FEDERAT, HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY
V042094 MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS
SOUTH FORK FISHING CREEK AT I-77 in CHESTER CO.
LEVEL II BRIDGE SCOUR ANALYSIS
*%* RUN DATE & TIME: 07-08-94 07:53
VELOCITY DISTRIBUTION: ISEQ = 3; SECID = BRDGU; SRD = 0.
WSEL LEW REW AREA K . ) VEL
90.87 14,8 311.4 3395.3 361262, 10600. 3.12
X STA. 14.8 66.4 91.8 108.6 118.7 127.5
A(D) 326.9 252.0 201.3 139.1 130.8
V(I) 1.62 2.10 2.63 3.81 4,05
X STA. 127.5 136.6 144.5 151.3 158.5 164.8
A(I) 133.2 126.6 119.7 122.9 115.7
V(I) 3.98 4.19 4.43 4,31 4.58
¥ STA. 164.8 170.7 176.5 182.2 188.7 195.7
A(IL) 112.5 111.7 112.0 117.9 120.1
V(I) 4.71 4,75 4.73 4,49 4,41
X STA. 195.7 207.7 222.6 241.1 264.4 311.4
A(I) 169.4 200.6 220.9 248.3 313.8
V(I) 3.13 2.64 2.40 2.13 1.69
. :
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WSPRO OUTPUT ~Continued

HP 1 APP 91.20, ,91.20,10600
WSPRO FEDERAL HIGHWAY ADMINISTRATION - U. §. GEOLOGICAL SURVEY
V042094 MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS

SOUTH FORK FISHING CREEK AT I-77 in CHESTER CO.
LEVEL II BRIDGE SCOUR ANALYSIS

**% RUN DATE & TIME: 07-08-94 07:53
CROSS-SECTION PROPERTIES: ISEQ = 4; SECID = APP ; SRD = 492,
WSEL SA# AREA K TOPW WETP ALPH LEW REW
1 187 4179 61 61 1856
2 1542 216182 98 102 34726
3 1698 57565 172 175 30271
91,20 3427 277926 331 338 2.36 18 349 40730
1
HP 2 APP 91,20, ,91.20,10600
WSPRO FEDERAYL HIGHWAY ADMINISTRATION - U. S. GEQLOGICAL SURVEY
V042094 MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS
SOUTH FQRK FISHING CREEK AT I-77 in CHESTER CO.
LEVEL II BRIDGE SCOUR ANALYSIS
*%x% RUN DATE & TIME: 07-08-94 07:53
VELOCITY DISTRIBUTION: ISEQ = 4; SECID = APP ; SRD = 492,
WSEL LEW REW ARERA K Q VEL
91.20 . 17.9 348.9 3427.0 277926. 10600. 3,09
X STA. “17.9 90.1 938.1 103.8 108.6 113,.2
A(I) 291.5 117.4 101.8 91.0 88.5 '
vI(I) 1.82 4.52 '5.20 5.83 5.99
X STA. 113.2 117.7 122.4 127.0 131.7 136.4
A(I) 88.0 89.3 86.7 88.5 88.3
V{I) 6.03 5.94 6,11 5,99 6.00
X STA. 136.4 141.2 146.3 152.3 159.3 167.9
A(I) 88.4 91,4 98.3 102.8 112.6
V(I) 5.99 5.80 5.39 5,15 4,71
X STA. 167.9 182.,2 217.8 250.9 287.5 348.9
A{(I) 160.3 384.5 3B1.6 388.8 487.3
V{I) 3.31 1.38 1.39 1.36 1.09
1
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HP 1 BRDGU

WSPRO

v042094

94.

04,

WSPRO OUTPUT --Continued

94.04,

15700

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

SOUTH FORK FISHING CREEK AT I-77 in CHESTER CO.
LEVEL II BRIDGE SCOUR ANALYSIS

*%* RUN DATE & TIME: 07-08-94

CROSS-SECTION PROPERTIES:

WSEL SA#

1
2
3

54.04

HP 2 BRDGU

WSFPRO
v{042094

24,

FEDERAL HIGHWAY ADMINISTRATION - U. S,

AREA
1033 8
1908 31
1421 12
4362 51

20, ,94.20,

ISEQ = 3; SECID = BRDGU:
K TOPW WETP ALPH
1064 g8 100
3080 97 100
1667 118 121
5820 314 321 1.36
15700

07:53

SRD =
LEW REW
7 320

MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS

SOUTH FORK FISHING CREEK AT I-77 in CHESTER CO.
LEVEL II BRIDGE SCOUR ANALYSIS

31

*** RUN DATE & TIME: 07-08-94 07:53

VELOCITY DISTRIBUTION: ISEQ = 3; SECID = BRDGU; SRD =

WSEL LEW REW AREA K Q VEL

94.20 6.5 321.0 4412.3 524284, 15700. 3.56

X STA. 6.5 58.2 83.0 102.0 - 114.2
A{I) 412.4 312.8 271.8 196.1 167.4
V{I) 1.5%0, 2,51 2.83 4,00 4.69

X 8TAa. 123.5 132.7 141.8 149.5 157.0
A(I) 166.4 168.6 156.6 155.7 151.6
Vi(I) 4,72 4.66 5.01 5.04 5.18

X STA. 164.1 170.7 176.9 183.4 15%0.7
A{I) 147.5 141.6 148.0 153.5 164.3
V{I) 5.32 5.54 5.30 5.11 4.78

X STa. 199.0 213.1 229.5 247 .7 270.1
A(I) 240.8 263.3 272.8 304.6 410.3
V(L) 3.26 2.98 2,88 2.58 1.91

QCR
19029
48018
27918
79113

GEOLOGICAL SURVEY

123.5

164.1

199.0

321.0
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HP 1 APP

WSPRO
v042094

WSPRO OUTPUT --Continued

94,49, ,94.49,15700

FEDERAT, HIGHWAY ADMINISTRATION - U.

MODEL FOR WATER~-SURFACE PROFILE COMPUTATIONS

SOUTH FORK FISHING CREEK AT I-77 in CHESTER CO.
LEVEL II BRIDGE SCOUR ANALYSIS

S. GEOLOGICAL SURVEY

**%* RUN DATE & TIME: (07-08-94 07:53
CROSS-SECTION PROPERTIES: ISEQ = 4; SECID = APP ; SRD = 492,
WSEL SA# AREA K TOPW WETP ALPH LEW REW QCR
1 439 13132 93 83 5423
2 1865 296627 98 102 46164
3 2284 88961 185 188 45594
54.49 4588 3858721 375 383 2.52 =13 362 57294
HP 2 APP 94.49, ,54.,49,15700
WSPRO FEDERAT, HIGHWAY ADMINISTRATION - U, 5. GECLOGICAL SURVEY
v042054 MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS
SOUTH FORK FISHING CREEK AT I-77 in CHESTER CO.
LEVEL II BRIDGE SCQOUR ANALYSIS
*** RUN DATE & TIME: 07-08-94 07:53
VELOCITY DISTRIBUTION: ISEQ = 4; SECID = APP ; SRD = 492,
WSEL LEW REW AREA K Q VEL
94.49 -13.9 361.6 4588.4 399721. 15700. 3.42
X STA. -13.9 84.8 94.9 101.5 107.0 112:1
A(I} 504.5 158.2 134.1 1198.2 115.2
V{I) 1.56 4.96 5.85 6.59 6.81
X STA. 112.1 117.1 122.0 127.2 132.3 137.4
A(I) 112.4 110.7 114.8 113.2 112.7
V(I) 6.98 7.09 6.84 6.93 6.397
X STA. 137.4 142.8 148.5 155.1 162.8 171.8
A(I) 114.9 117.8 126.4 133.5 141.2
Vi{I) 6.83 6.67 6.21 5.88 5.56
X STA. 171.8 194.2 226.0 258.0 293.3 361.6
A(I) 313.7 462.8 462.5 493.8 626.7
V(I) 2.50 1.70 1.70 1.59 1.25
*
EX

a2



WSPRO OUTPUT --Continued

.WSPRO FEDERAL HIGHWAY ADMINISTRATION - U. S. GEQOLOGICAL SURVEY
v042094 MODEL FOR WATER~SURFACE PROFILE COMPUTATIONS

SOUTH FORK FISHING CREEK AT I-77 in CHESTER CO.
ILEVEL II BRIDGE SCOUR ANALYSIS
**% RUN DATE & TIME: 07-08-94 (07:53

XSID:CODE SRDL LEW AREA  VHOD HF EGL CRWS Q WSEL
SRD FLEN REW K ALPH HO ERR FR# VEL
EXIf : XS alialkakale 26 3630 0.35 **%x* 90.34 82.67 10600 89,99

3 T329 FRrkEx 429 264749 2,65 *xF*kk kxkkEkxk 0.28 2.92

FULV :FV 330 25 3727 0.33 0.51 90.85 *xkxkkx 10600 90.52
) 0 330 430 273094 2.65 0.00 0.00 0.27 2,84
<. <<<<<THE ABOVE RESULTS REFLECT “NORMAL” (UNCONSTRICTED) FLOW>>>>>

APP :AS 492 18 3441 0.35 0,72 91,59 Fhkwkrk 10600 91.24
492 492 349 279302 2.36 0.01 G.00 0.26 3.08
<<<<<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
BRDGU:BR 330 15 3347 0.17 0.53 90.87 81.71 10600 90.71
0 330 311 354001 1.07 0.00 0.01 0.17 3.17

TYPE PPCD FLOW C B/A L3EL BLEN XLAB XRAB
3. 1. 1. 0.%66 0.039 95,70 H¥k*dkk dkkkak Fkkikxk
XSID:CODE SRDL LEW AREA VHD  HF EGL CRWS : Q WSEL
SRD FLEN REW K ALPH HO ERR FR# VEL
APP :AS 330 18 3426 . 0.35 0.51 91.55 82.68 10600 91.20
492 333 349 277820 2.36 0.16 0.00 0.26 3.08
-M(G) M(K) KQ XLKQ XRKQ OTEL
0.111 0.056 262470. -13, 282, 90.72

<<<<<END OF BRIDGE COMPUTATIONS>>>>>
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WSPRO OUTPUT --Continued

WSPRO FEDERAL HIGHWAY ADMINISTRATION - U. 5. GEOLOGICAL SURVEY
V042094 MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS

SOUTH FORK FISHING CREEK AT I-77 in CHESTER CO.
LEVEL II BRIDGE SCOUR ANALYSIS
*** RUN DATE & TIME: 07-08-94 (07:53

XSID:CODE SRDL LEW AREA  VHD HF EGL CRWS Q WSEL
SRD FLEN REW K ALFH HO ERR FR# VEL
EXIT :X8 *ok K ok 17 5018 0.40 ****x 93.71 84.74 15700 93.31

~329 XEwkxx 448 392464 2.65 *FEFx kkkkkkk 0.26 3.13
FULV FV 330 17 5119 0.39 0.51 94 23 *rkkxkk 15700 93.84
0 330 449 402728 2.65 0.00 .00 0.26 3.07
<<<<<THE ABOVE RESULTS REFLECT “NORMAL” (UNCONSTRICTED) FLOW>>>>>
AFPP :AS 492 =14 4612 0.46 0,75 95.01 #**x*xkxk 15700 94.55
492 492 362 402296 2.53 0.03 0.00 0.27 3.40
<<<<<THE ABOVE RESULTS REFLECT “NORMAL"” (UNCONSTRICTED) EFLOW>>>>>
<<<<<RESULTS REFLECTING THE CONSTRICTED FLOW FOLLOW>>>>>

XSID:CODE SEDL LEW AREA VHD HF EGL CRWS Q WSEL

. SRD  FLEN REW K ALPH HO ERR. FR# VEL
BRDGU:BR 330 7 4361 0.22 0.54 94.25 83.68 15700 94,04
0 330 320 515652 1.08 0.00 0.01 0.18 3.60

TYPE PECD FLOW C P/A LSEL BLEN XLAB XRAB
3. 1, 1. 0.964 0.038 95,70 **kkkk kkdkkkd kkkiak
XSID:CODE SRDL LEW AREA  VHD HF EGL CRUWS Q WSEL
SRD FLEN REW K ALPH HO ERR FR# VEL
APP :AS 330 =13 4589 0.46 0,54 94.95 84.48 15700 94,49
492 332 362 389773 2,52 0.16 0.00 0.27 3.42
M(G) M (K} KQ XLEKQ XRKQ OTEL
0.170 0.044 382221. -20. 234, 93.98

<<<<<END OF BRIDGE COMPUTATIONS>>>>>
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PIER SCOUR COMPUTATIONS

FOR o
SOUTH FORK FISHING CREEK AT I-77 (North & South) Q-100
CHESTER COUNTY  #021007710500/7730500  EJR-6/7/94

i i
L. J

HYDRAULIC VARIABLES USED IN CSU EQUATION

10 9 8 7 6 ]
60 90 120 150 180 210
LFP MCL MCL MCM RFP
20.0 20.0 20.0 1

PIER NUMBER

PIER STATION (FT)
LOCATION QF PIER
Yl: DEPTH (FT)

V1i: VEL. (FPS)

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

ATTACK ANGLE

K1 (SHAPE COEF.)
K2 (ANGLE COEF.)
FROUDE NO.
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COMPUTED SCOUR DEPTHS USING CSU EQUATION
SCCOUR DEPTH (FT) 1.64 1.73 1.79 2.63 2.63 2.63 9.24

MAX SCOUR DEPTH (FT)1.80 1.91 1,97 2.89 2.89 . 2.89 10.17

HYDRAULIC VARIABLES USED IN CSU EQUATION

PIER NUMBER 3
PIER STATION (FT) 270
LOCATION OF PIER
Y1l: DEPTH (FT)

V1: VEL. (FPS)

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

ATTACK ANGLE

K1 (SHAPE COEF.)

K2 (ANGLE COEF.)
FROUDE NO.

o)
v

OO hWw
o =BV B W o

OR R OMIIN w)ﬁ
. w
E o
OHPFPORMON on

H o
noo
N O
woo

COMPUTED SCOUR DEPTHS USING CSU EQUATION
SCOUR DEFPTH (FT) 7.64 1.72

MaAX SCOUR DEPTH (FT) 8.41 1.90

“MAX SCOUR DEPTH” includes an additional 10 percent of the
computed CSU scour depth as recommended in HEC 18 i
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CONTRACTION SCOUR COMPUTATIONS
FOR
SOUTH FORK FISHING CREEK AT I-77 (North & South) Q-100
CHESTER COUNTY #021007710500/7730500 EJR~6/7/54

DEPTH COF CONTRACTION SCOUR (FT)

LIVE-BED SCOUR COMPUTATIONS

MAIN CHANNEL CONTRACTED SECTION

DISCHARGE (CFS) 8245, 6880.
BOTTOM WIDTH (FT) 98.0 94.4
MANNINGS n 0.065 0.065
AVERAGE DEPTH (EFT) 18.¢6

ENERGY SLOPE 0.00200

D50 (FT) 0.0098

FALL VELCCITY (FPS) 1.10

K1 COEF. 0.64

K2 COEF. 0.21

COMPUTED DEPTH AT CONTRACTED SECTION (FT) = 16.3
DEPTH AT MAIN CHANNEL (E'T) = 18.6
DEPTH OF CONTRACTION SCOUR (FT) = -2.3

LEFT OVERBANK IN BRIDGE CPENING
CLEAR-WATER CONTRACTION SCOUR CCMPUTATIONS

DISCHARGE IN CONTRACTED SECTION (CFS) = l4la.
WIDTH OF CONTRACTED SECTION (FT) = 69.0

- MEDIAN GRAIN SIZE (F'T) = 0.0045
COMPUTED DEPTH OF CONTRACTED SECTION (FT} = 8.0
AVERAGE FLOOD PLAIN DEPTH (FT) = 12.6
DEPTH QF CONTRACTION SCOUR ({FT) = -4.%

' RIGHT OVERBANK IN BRIDGE OPENING
CLEAR-WATER CONTRACTION SCOUR COMPUTATICHNS

DISCHARGE IN CONTRACTED SECTION (CFS) = 2304,
WIDTH OF CONTRACTED SECTION (FT) = 88.0
MEDIAN GRAIN SIZE (FT) = 0.0045
COMPUTED DEPTH OF CONTRACTED SECTION (FT) = 9.9
AVERAGE FLOOD PLAIN DEPTH (FT) = 9.9

- 0.0
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- "PIER  SCOUR COMPUTATIONS
FOR
SOUTH FORK FISHING CREEK AT I-77 (North & South) Q-500
CHESTER COUNTY  #021007710500/7730500 EJR-6/7/94

BYDRAULIC VARIABLES USED IN CSU EQUATION

PIER NUMBER 11 10 9 8 7 6
PIER STATION (FT) 30 60 S0 120 150 180
LOCATION OF PIER LFP LFP LFP MCL MCL MCM
¥1i: DEPTH (FT) 9.3 12.2 14.5 23.3 23.3 23.3
Vi: VEL. (FP3) 2.8 2.8 2.8 5.0 5.0 5.0
a: PIER WIDTH (¥T) 0.9 0.9 0.9 0.9 0.9 0.9
L: PIER LENGTH (FT) 6.8 6.8 6.8 6.8 6.8 6.8
PIER SHAPE 1 1 1 1 1 1
ATTACK ANGLE 0 0 0 0 0 0
K1 (SHAPE COEF.} 1.10 1.10 1.10 1.10 1.10 1.10
K2 (ANGLE COEF.} 1.00 1.00 1.00 1.00 1.00 1.00
FROUDE NO, 0.16 0.14 0.13 0.18 0.18 0.18
COMPUTED SCCOUR DEPTHS USING CSU EQUATICN

SCOUR DEFTH (FT) 1.98 2.08 2.11 2.87 2.87 2.87
MA¥ SCOUR DEPTH (FT)2.18 2.26 2.32 T 3.15 3.15 3.15

PIER NUMBER
PIER STATION (FT)
LOCATION OF PIER
Y1: DEPTH (ET)

V1: VEL. (FPS)

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

ATTACK ANGLE

K1 (SHAPE COEF.)
K2_.(ANGLE COEF.)
FROUDE NO. .

SCOUR DEPTH (FT)

HYDRAULIC VARIABLES USED IN CSU EQUATICN

3 2
270 300
RFP RFP
13.2 7.5
3.0 3.0
7.0 0.9
7.0 6.8
1 1
0 0
1.10 1.10
1.00 1.00
0.14 0.19

COMPUTED SCQUR DEPTHS USING CSU EQUATION

8.37 1.97

MAX SCOUR DEPTH (FT) 9.21 2.17

“MAX SCOUR DEPTH” includes an additiomal 10 percent of the .
computed CSU scour depth as recommended - in HEC 18
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CONTRACTION SCOUR COMPUTATIONS

FOR :
SOUTH FORK FISHING CREEK AT I-77 (North & South) Q-500
CHESTER COUNTIY #021007710500/7730500 EJR-6/7/94

LIVE-BED SCOUR COMPUTATIONS

MAIN CHANNEL CONTRACTED SECTION

DISCHARGE (CFS) : 11651. 9530.
BOTTOM WIDTH (FT) 98.0 94.4
MANNINGS n 0.065 0.065
AVERAGE DEPTH (FT) 21.9

ENERGY SLOPE 0.00210

D50 (ET) 0.0098

FALL VELOCITY (FPS) 1.10

K1 COEF. 0.64

K2 COEF. 0.21

COMPUTED DEPTH AT CONTRACTED SECTION (FT) = 18.9
DEPTH AT MAIN CHANNEL (FT) = 21.9
DEPTH OF CONTRACTION SCOUR (FT) =  -3.0

LEFT OVERBANK IN BRIDGE OPENING
" CLEAR-WATER CONTRACTION SCQUR COMPUTATIONS

DISCHARGE IN CONTRACTED SECTION (CFS) = 2467,
WIDTH OF CONTRACTED SECTION (FT) = 69.0
MEDIAN GRAIN SIZE (FT) m 0.0045
COMPUTED DEPTH OF CONTRACTED SECTION (FT) = 12.9
AVERAGE FLOOD PLAIN DEPTH (FT) = 15.9
DEPTH OF CONTRACTION SCOUR (FT) = -3.0

RIGHT OVERBANK IN BRIDGE CPENING
CLEAR-WATER CONTRACTION SCOUR COMPUTATIONS

DISCHARGE IN CONTRACTIED SECTION (CE'S) = 3703.
WIDTH OF CONTRACTED SECTION (FT) = 88.0
MEDIAN GRAIN SIZE (FT) ‘ = 0.0045
COMPUTED DEPTH OF CONTRACTED SECTION (FT) = 14.8
AVERAGE FLOOD PLAIN. DEPTH (FT) = 12.3
DEPTH OF CONTRACTION SCOUR (FT) = 2.5
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WSPRO analysis for structure 121007710500/7730500 on Interstate 77,

crossing South Fork Fishing Creek in Chester County, South Carolina.
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