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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 ft?
square mile mi?
OTHER ABBREVIATIONS
downstream D/S
upstream u/s
flood plain - f/p
median diameter of bed material Dsg
Water-Surface Profile computation model WSPRO
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.
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Level II bridge scour analysis
for structure 124009700800 on Route SC 97,
crossing Rocky Creek in Chester County, South Carolina

by Andy W. Caldwell and Michael G. Zalants

This report provides the results of the detailed Level II analysis of scour potential at
structure 124009700800 on Route SC 97, crossing Rocky Creek in Chester County, South
Carolina (figure 1 in pocket; figures 4-7). The site is located in the Piedmont
physiographic province near the town of Great Falls in the southern part of Chester

County. The drainage area for the site is 126 mi%, 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 moderately thick hardwoods and with an old clear-cut area on the upstream
left flood plain.

In the study area, Rocky Creek has a meandering channel with a slope of
approximately 0.0019 ft/ft (10.0 ft/mi), an average channel top width of 104 ft and an
average channel depth of 12.9 ft. The predominant channel bed material is sand (Dg is

1.4 mm) and the channel banks consist of a silty sand (Dsg is 0.32 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 19, 1990 and September 27 and 28,

1993, respectively.

The Route SC 97 crossing of Rocky Creek is a 413-ft-long, two-lane bridge consisting
of one 70-ft and six 53- to 62-ft concrete arch spans, supported by steel and concrete bents
with concrete arch abutments. The left and right abutments are not 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 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 5 and a graph of the scour
depths is shown on figure 2.



Scour depth calculations indicate that pile tip exposure will occur at bents 1 and 2 for
the 100- and 500-year discharges. Scour caused by the 100-year discharge will
undermine bents 1 and 2 by 7.6 and 0.5 ft, respectively. Scour caused by the 500-year
discharge will undermine bents 1 and 2 by 13.5 and 6.5 ft, respectively.

It should be noted that the SCDOT bridge plan borings (docket number 12.328) show
subsurface rock and gravel deposits 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.

NN s A B SR B S

J




Jaxpod y1odar w swerd 10105 a1 99s ‘voneULIONT
9T0W 104 "B}q¥} 2A0GE 3 UL UMOYS sidep mods g sonpal pned jeip syrsodap paerd pue Yoot 80BIMSQNS MOYS (gZETT J2quInur J23pop) sSurreq werd a8pLiq 1 0D 9UL TLON

"8unooy/dn apd Jo Bunmurspun seyTuSts squmir sageSau v s
sipdap n0os Juaq/ 1d pie uopdENUED S1R Jo urms sy 51 pdep Inoos TejoL,
“LOQDS 9 wox s131d yoIe a1y} J0] PaAEa]
SEM EJEP UORPAS[S ON "PIsT STAMISIYS Pauspim al Joj Jusq/BId yoes Je uopesafs wnupew sy, -sued sSpuq LOADs 2y wogy pauteiqo sucnesss Sunooj/dp afy
“wesnsimop Supioo] 1481 0] 58] WOL PAUTULILIEP 16 SUOTEIG .
swed a8pliq (10QDs) uoneyiodsuely yo Jusunredaq eunores) wnog ay) o) spuodsamod Toquunu jusq/1aLd |

oL 8’19 11 69.L ¥'69 ¥ote 09¢ 1
S0 $89 41 (% 069 00ge <0t [ o
£o 089 o1 8L 19 £TIT 0¥ £
69 ' o1 SrL LS T80T OLT L4
66 . £'L9 g€l I'ig ¥'LS ¥"80Z 601 §
69 I'69 ge1 L'T8 (A4 (A% R 1 9

puodss 1ad 383 21qND 0P6’9T ST 3BTRYDSTP Ivak-O0T

vomemouad  wimep ghgn] (1997) WP SDSN  WMEPSDSN  WMPPIOADS aepn roquinu
5 : yidep anoos g /191d UOHeASD UOTJEAI[D
unjooy/and INOJS g g Jo pus 139] [ Jueq/101g
MHEENEDM JO UOHEAS[Y ¥ Te10], e ucnesse urjooy unooy
m £a .

punos /dnang g/dmeng O UOBUS

BUIfOBD YINOS ‘AJUnoy Jejsayry Ui ¥eaion
Mooy Buissosn ‘16 DG 8INOY U0 00800L600FZL 2INjonAs 12 ebieyosip JeaA-001 oy} 1o} sjusqyssaid Je uonensuad Bugjooyayd Buureway-- 1 dIqeL

..... “ m - 0 1 3 3 — . g ) ) g b




- J = - - = -0 - ! -3 - -—7J3 -1 73 L3 1 .1 1 L.

“jexpvod j10dar ur sireid 10105 9 398 “IonemIONN
10U 107 "2[qEl 240qE A UF UmoYs stdap Inods s 20mpaT PMod 18 S)isodsp [2AL1F Pire Y201 80BJMSqNS MOYS (g7E'T] JPQUITIU §a30p) sBuioq weyd a8priq 1OADs AL HION

“Bunooy/dy snd yo Supummepun seyuBs Taqumu aagedau v s
'stpdep .mods Juaq,/1e1d pure UoHIEHUCD 21 JO WMs 2 st ipdap MOds [Ro], +
1OA0s A\ wiog s1a1d yate sy 105 pasmoal
SBM BiEP UODEAD[D ON "PASTL ST aMJONLS Pauspim auy J0j juaq/1a1d yoes je uoneasts wnumxew sy, sueid 93pliq 1OJDS O WOl pauteiqo suoneas)s Sunooy/dn aqig ¢
“UrEanSUMOP SUT00] IYSLI 0] 397 WOIJ PAUIMLIAISP 538 SUONe)g z
sueid e8prq (LOQDS) vonelodsuely, jo yusunredeq BuTCIEY) ATIOS 54 01 SpUodsaLon QUMY JUeq /385 |

ger- 6'SS 012 6'9L ¥'69 ¥0TT 09 1

o S0 $0z 0'e8 0'69 0’0z 20¢ z ©
143 6'99 S11 V8L 19 AL 0T £

8¢ 0'€9 SII L TLS 7’802 0LT ¥

6¢ €19 861 I'18 vLS 80T 601 S

60 1'€9 9°61 L8 79 TEIT £S 9

puodas 1ad 3937 D1qNd OOF FZ ST 2BIRYDSIP Teak-00S

Qoomv Qmwwv (3993) (3937) ﬁ—wmwv A.._wmmV
uonenswad  wmyep gHg (1933) E\Emv SDS1  wmepgdsn)  wmep 10dDS a9puq Pqumu
, yidap mods Juaq /191d UOTRAITR TOTJRAID
gunooj/end IMODs JO pus o} Jusq /191
S TR J0 UOTEAdT » (€301, e uoneAd ~ 8unooy 3unooj wox uonels 1
g . punoIn /dnand c/dneng 2 .

. BUijoIBD YIN0g AJUnoy) 18iseyn U ¥eeln
Mooy Buissolo ‘26 O @InoY Lo 0p800.L600¥Z1 aimonss 1e abieyosip Jea-pos ay; Jog sjusqysiaid je uolesausd Bunooyspd Buiureway-- g sjqel.



S

]

J o1 L]

f

[

1 = 1 L

C 5

L__

L

L

)

Table 3. --Cumulative scour depths at piers/bents for the 100-year discharge at structure

124009700800 on Route SC 97, crossing Rocky Creek in Chester County, South Carolina

Station from 2 Contraction Pier/bent Total 3
Pier/bent | left end of ontrac scour depth scour depth
) scour depth . . . .
number bridge (feet) without debris  without debris
(feet) (feet) (feet)
100-year discharge is 16,900 cubic feet per second
6 53 6.0 7.6 13.6
5 109 6.0 7.8 13.8
4 170 o 104 104
3 240 0 10.4 10.4
2 302 7.0 ' 7.5 14,5
1 360 7.0 8.1 15.1

NOTE:

NOTE:

1 Pier/bent number corre§ponds to the South Carolina Department of Transportation (SCDOT) bridge plans.
% Stations are determined from left to right looking downstream.
% 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.

The SCDOT bridge plan borings (docket number 12.328) show subsurface rock and gravel deposits that could reduce the
scour depths shown in the above table. For more information, see the SCDOT plans in report pocket.

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.

]



Table 4. --Cumulative scour depths at piers/bents for the 500-year discharge at structure

124009700800 on Route SC 97, crossing Rocky Creek in Chester County, South Carofina

Station from 2 Contraction Pier/bent Total 3
Pier/bent ! left end of scour dce Oth scour depth scour depth
number bridge (fect)p without debris  without debris
(feet) (feet) . (feet)
500-year discharge is 24,400 cubic feet per second
6 53 10.7 8.9 19.6
5 169 10.7 9.1 19.8
4 170 ot 11.5 1.5
3 240 ot 1.5 11.5
2 302 11.5 9.0 20.5
1 360 11.5 9.5 21.0

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

* 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: The SCDOT bridge plan borings (docket number 12.328) show subsurface rock and gravel deposits that could reduce the

NOTE:

scour depths shown in the above table. For more information, see the SCDOT plans in report pocket.

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 partcle-size distribution.
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Table 5. --Abutment scour depths for the 100- and 500-year discharges at structure 124009700800
on Route SC 97, crossing Rocky Creek in Chester County, South Carofina

Depth of scour!-? Depth of scour!’ 2

Recurrence interval for (c%fcdfl:;tgecr at left at right
discharge secon d)p abutment abutment
) (feet) (feet)
100-year 16,900 7.6 12.5
500-year 24 400 14.7 18.2

! Abutment scour depths were calculated using the Froehlich (1989} live-bed abutment scour equation,
assuming no abutment protection.

2 The words “right” and “left” refer to directions that would be reported by an observer facing downstream.
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Figure 4.--Structure 124009700800 on Route SC 97, crossing Rocky Creek in Chester
County, South Carolina as viewed from upstream (July 19, 1990).

Figure 5.--Upstream channel as viewed from structure 124009700800 on Route SC 97,
crossing Rocky Creek in Chester County, South Carolina (July 19, 1990).
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Figure 6.--Structure 124009700800 on Route SC 97, crossing Rocky Creek in Chester
County, South Carolina as viewed from downstream (July 19, 1990).

Figure 7.--Downstream channel as viewed from structure 124009700800 on Route SC 97,
crossing Rocky Creek in Chester County, South Carolina (July 19, 1990).
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SCOUR REPORT SUMMARY
Structure Number 124009700800 Stream Rocky Creek

County Chester Road SC 97 District 4

Description of Bridge

Bridge length 413 ft  Bridge width _ 31 ft Max span length _ 70 ft
Alignment of bridge to road (on curve or straight) straight

Abutment type _ vertical Embankment type ___sloping

Riprap on abutment? ___No Date of inspection 7-19-1990

Description of riprap No riprap was placed at the toe of the concrete arch

abutments.

Brief description of piers/pile bents _ Six interior concrete arch piers support the

original structure; these interior piers have been widened with two 1.0 ft by 1.0 ft steel H-

piles at the downstream end of the bridge.

Is bridge skewed to flood plain according to USGS topo map? _yes Angle 8

Is bridge located on a bend in channel? 1O If so, describe (mild, moderate, severe)

The channel is fairly straight through the bridge but begins a mild bend at

approximately 150 ft downstream.

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 7-19-1990 0 0
Level IT 9-27-1993 - —

Potential for debris Moderate: High velocities could transport debris from flood
plain.

Describe any features near or at the bridge that may affect flow (include observation date).
None observed

15



Description of Flood Plain

General topography _Typical Piedmont topography with rolling hills and a relatively

narrow flood plain.

Flood-plain conditions at bridge site: downstream (D/S), upstream (U/S)
Date of inspection _9-27-1993

D/S left: Moderately thick hardwoods

D/S right: Moderately thick hardwoods

/s left: ~ Old clear cut area with potential for rapid growth of the young vegetation

/S right: Moderately thick hardwoods

Description of Channel

Average top width 104 ft Average depth __12.9 ft

Predominant bed material Sand Bank material silty sand

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

Vegetative cover on channel banks near bridge: Date of inspection 9-27-1993

D/S left: ~ Moderately thick woody vegetation

D/S right: ~Moderately thick woody vegetation

/S left: Light woody vegetation

/S right: Moderately thick woody vegetation

Do banks appear stable? Y5 If not, describe location and type of instability and
date of observation. _Overall, the banks appear stable with some localized bank

failure noted on the downstream left bank at the impact point during the Level |

inspection on 7-19-1990.

Describe any obstructions in channel and date of observation, ~ None observed

16
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Drainage area __ 126 4py?

Percentage of drainage area in physiographic provinces:

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

urbanization and potential for development. There is no significant urbanization

and little potential for development in the Rocky Creek drainage basin.

Is there a USGS gage on the stream of interest? yes
USGS gage description _Rocky Creek at Great Falls, SC

USGS gage number 02147500

Gage drainage area __194  mi?
Is thete a lake/pond that will significantly affect hydrology/hydraulics? ___ 10

If so, describe

) 1 1 ] [ ]

Calculated Discharges
Q100 16900 f£3/s Q500 24400 £/

Method used to determine discharges _ Because the basin is in the high-flow region of S.C.,

the 100- and 500-year discharges were determined by using the N.C rural regression

equations and methods described in USGS Bulletin 17B. The rural regression discharges

were then weighted with the gage data by methods described on pages 18 through 20 of

WRIR 87-4096 (Gunter, Mason, and Stamey, 1987).

17



Brief Description of the Water-Surface Profile Model (WSPRQ) Analysis

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

Datum tie between USGS survey and SCDOT plans Add 151.0 ft to the USGS
survey to obtain the SCDOT plan’s datum (docket number 12.328),

Description of reference marks used to determine USGS datum. RM 1isa chiseled

square on the upstream left headwall of the Route SC 97 bridge with a surveyed

elevation of 99.94 ft. RM 2 is a chiseled square on the downstream right headwall of the

Route 5C 97 bridge with an assumed elevation of 100.00 ft.

Cross Sections Used in WSPRO Analysis

Section
*Cross section Reference **How cross .
D Distance section was Comments
(SRD} developed
in feet
EXIT" -413 2 Exit cross section
FULV 0 2 Full valley cross section
BRIDG 0 1 Upstream bridge face
APPR 444 2 Approach cross section

*  For location of cross sections see topographic map included with nz,_;)ort (figure 1).

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 survey data
based on topographic map 4) synthesized by combining channel survey
data and topographic contours 5) other

18
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Description of data and assumptions used in developing WSPRO model.

Rocky Creek has a relatively uniform flood plain width in the study area, with no

downstream natural or man-made contractions of flow that cause significant backwater at the

Route SC 97 crossing. Therefore, it was assumed that slope-conveyance methodology would

be adequate for estimating the starting water-surface elevation for the water-surface profile

computations.

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. Cross
sections at the upstream and downstream faces of the bridge were directly surveyed and the

more constricted (upstream) bridge face was used in the WSPRO model. The section

reference distance (SRD) at the downstream face of the bridge was set to zero. Surveys of the

exit and approach channels (located at 544 ft downstream of the upstream bridge face and 330

ft upstream of the upstream bridge face, respectively) were superimposed on the flood plain

survey taken along the upstream toe-of-fill of Route SC 97. These cross sections were shifted

by the channel slope to the appropriate SRD to repregsent the exit, full-valley, and approach
cross sections required bg- the WSPRO model.

19



Bri rauli
Average embankment elevation 99.7 ft
Average low steel elevation 97.0 ft

100-year discharge ~ _ 16900 /s
Water-surface elevation at D/S bridge face 20.71 ft

Area of flow at D/S bridge face 4,162 fi?

Average velocity in bridge opening 4.06 ftls

Maximum WSPRO tube velocity at bridge 6.49 ftls

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

Amount of backwater caused by bridge ™

500-year discharge _24A400 gy
Water-surface elevation at D/S bridge face B73

Area of flow at D/S bridge face 5128 iz
Average velocity in bridge opening 4.76 ftis

90.82 ft

90.84

Maximum WSPRO tube velocity at bridge 7.86 ft/s

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

Amount of backwater caused by bridge 0.02 ft

93.82 ft

93.80

*Backwater for the 100- year discharge is -0.02 ft. Because negative

backwater is ﬁnlikely, it was set to zero.

20
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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”

(Arneson and others, 1992). Scour depths were calculated assuming an infinite depth of

grosive material and a homogeneous particle-size distribution. The results of the scour

analysis are presented in tables 1 through 5 and a graph of the scour depths is shown on

figure 2.
The local pier scour was_determined using the Colorado State University pier scour

equation (Richardson and others, 1993). Bents 5 and 6 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 1 and 2 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 3

and 4 are located in the channel and were analyzed uSing 90 percent of the maximum WSPRO

tube velocity and the maximum depth within the channe] 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 others, 1993).

The live-bed contraction scour equation indicates the deposition of sediment in the

channel at the bridge during the 100- and 500-vear floods. (See negative scour valueg
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 4

and figure 2.
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The abutments are not protected by riprap, therefore abutment scour was calculated
using the Froehlich (1989) live-bed abutment scour equation.

It should be noted that the SCDOT bridge plan borings (docket number 12.328) show
subsurface rock and gravel deposits 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.

It should also be noted that the old arch piers for the original structure could possibly

have footings and/or pile groups. However, there was no information available from the

SCDOT for these original substructures.
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SURV1

EXIT

FULV

BRIDG

WSPRO INPUT FILE

Structure #124009700800

Rocky Creek at sC 97

Chester County,

QL00
Les00
.0019

Q500
24400
.0019

file: rocky.sc97

South Carclina

(413 fr. bridge)

AWC

September 1994

Survey data for the EXIT cross section was taken at

the U/8 toe-of-fill. The channel survey for the EXIT
cross section was taken at 544 ft D/S of U/S bridge
face and then superimposed onto the toe-of-fill survey
of the flood plain. The distance is determined from the
Level II survey of 9-27-1993.

0 . 0019
0 103.9 37 102.1
269 82.1 327 83.4
373 71.5 385 7L1.3
430 83.1 464 83.5
834 104.6
-413
0.15 0.045 0.15
327 430
0
U/S Face of Bridge
0 97.0 8
1.9 88.2 2 86.9
109 81.1 138 81.8
1% 70.8 206 70.9
240 78.4 258 82.8
348 81.0 360 76.9
398 82.7 411.9 87.
392 96.6 382 97.¢
350 94.0 340 96.5
302 90.0 301 90.0
259 96.5 249 93.8
219 96.0 209 97.0
171 89.5 169 89.5
129 96.9 119 94.5
88 96.5 78 97.2
52 89.5 42 97.0
1.9 88.2
0.05 0.045 0.05
155 258

97 94.
335 -80.
402  71.
627 87.

25 83.8
155 81.
210 70.
278 83,
365 75,

1 412
372 95.
330 97,
289 95,
241 89,
199 96,
159 393.
110 9¢6.

68 96.2

32 98.0
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53

58
22

159
344
416
693

82.7
170
215
302
375

402
36l
320
2789
239
189
149
108

93.5

97.5

90.
73.
72.
89.

74
71.
83.
82.

89.
96.
97.
89.
95.
96.
50.

oo O

HUMowumwnu oAU kMo !N @

S

214 86,
360 72,
425 77.
767 95,
81.8

183 71.
232 72.
331 82.
386 81.
359 B89.
310 93.
269 97,
229 93,
173 93,
i13g 97,
98 94.0
89.5

54.5
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AS

(NI NI LA N

SURV?2

APPR

BRIDG
BRIDG
APPR
APPR
BRIDG
BRIDG
APFR
APPR

2

74.
81.
83.

Data for the APPROACH cross section was obtained by superimposing
a survey of the U/S channel section at 330 ft U/S of the
U/S bridge face on the U/S toe-of-£fill flood plain survey

31
5
1
0

2

99

3.25
9.75
19.5

of 9-28-1993.

0

0
269
342
374
460
767

444

0.15

1e7

20
90
90.
90
83.
93.
93.
93.

L0019
103.9
82.0
71.2
71.7
82.5
95.5

0.045
322 4
71 0 S0.
.76 0 90,
82 0 90.
.82 0 890.

73 0 93.

79 0 93.

82 0 93.

82 0 93.

WSPRO INPUT FILE --Continued

.7

76.
81l.
89.

37
296
347
354
474
834

28

7L
76
82
82
73
79
82
82

9 3.25
1 13.0
5 19.5

102.1
83.2
69.8
72.1
83.0
104.6

.15

16900

16900

24400

24400

76.9
82.7
89.5

97
322
358
415
499

24

54.
84.
70.
72.
84.

6

.5

13.

6.

LSRN - T Y

5

0

7

9

159
330
364
428
627

8.4
82.7
0.0

90.
79.
70.
83.
87.

6

5.

G Wk 0O

.5
16
5

214
338
372
443
693

86.
79.
Ti.
82.
89.

O O W

78.4 9.75
.25 83.0 16.25
90.0 O
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WSPRO
V042094

WSEL

50.71

WSPRO
v042094

VELOCITY DISTRIBUTION:

WSEL
80.76

X BTA.

A(I)
V{I)

X STA.

A(I)
V{I)

X STA.

A(I)
V(I}

X STA,

A(I)
V(I)

SA#

WSPRO OUTPUT

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY

MODEL FOR WATER-SURFACE

AREA
1 1223
2 1637
3 1302
4162

FEDERAL HIGHWAY ADMINISTRATION

Structure #124009700800

Rocky Creek at 8C 57
Chester County,
*** RUN DATE & TIME: 10-04-94
CROSS-SECTION, PROPERTIES:

(413 ft. bri
file: rocky.=sc97
South Carolina AWC
07:40
ISEQ = 3; SECID = BRIDG;
K TOPW WETP ALPH
136439 138 169
304549 87 123
148114 136 175
589102 361 466 1.20

dge)

PROFILE COMPUTATIONS

September 1994

SRD =
LEW REW
2 412

MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS

LEW
1.9

1.9
322.7
2.62

162.0
212.9
3.87

205.3
130.8
6.46
259.6

256.7
3.29

176.4

212.0

294.4

Structure #124009700800
Rocky Creek at SsSC 97
Chester County,

ISEQ = 3;

REW AREA
412.0

4180.1

.8 83.

259.6
3.26

145.2
5.82

133.2
6.34
329

275.7
3.06

25

184.

218.

South Carclina
**% RUN DATE & TIME: 10-04-94

5

8

7

8

.3

(413 ft. bridge)

file:

AWC

07:40

SECID =

K
91613.

1
261.5
3.23

1
136.0
6.21

2
139.2
6.07

3
229.1
3.69

rocky.sc97

BRIDG; 8

Q
16500.

12.3
233.8
3.6l

891.9
133.0
6.35

26.1
154.6
5.46

53.6
247.0
3.42

RD =

VEL
4.04

137.7

198.7

234.6

373.3

September 1994

226.2
3.74

130.2
6.459

265.0
3.19

287.7
2.94

QCR
20688
40303
22871
73265

- U. S. GEOLOGICAL SURVEY

162.0

205.3

259.6

412.0



WSPRO OUTPUT --Continued

WSPRO FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY
V042094 MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS
Structure #124009700800 (413 ft. bridge)
Rocky Creek at SC 97 file: rocky.scg7
Chester County, South Carolina AWC September 19%4
**%* RUN DATE & TIME: 10-04-94 07:40
CROSS-SECTION PROPERTIES: ISEQ = 4; SECID = APPR : SRD = 444.
WSEL SA# AREA K TOPW WETF ALPH LEW REW QCR
1 777 21849 163 163 9632
2 1723 343655 106 117 39436
3 1127 28576 276 276 12918
50.82 3627 394080 545 556 2.94 159 704 30949
WSPRO FEDERAL HIGHWAY ADMINISTRATICN - U. S. GECLCGICAL SURVEY
v042054 MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS
Structure #124009700800 (413 ft. bridge)
Rocky Creek at SC 97 file: rocky.sc97
Chester County, South Carolina AWC September 1994
**%* RUN DATE & TIME: 10-04-94 07:40
VELOCITY DISTRIBUTION: ISEQ = 4; BSECID = APPR ; SRD = 444 .
WSEL LEW REW AREA K Q VEL
90.82 155.4 704.1 3627.1 394080. 16900. 4.66
X 8TA. 159.4 309.3 336.9 345.5 350.2 354.7
A(IL) 704.9 206.2 137.4 55.2 89.5
V(I) 1.20 4.10 6.15 8.88 9.44
X STA. 354.7 359.1 363.5 368.0 372.5 377.4
A(I) 88.7 87.5 86.1 86.4 8B.9
V(I) 9.52 9.66 9.81 9.78 9.50
X STA. 377.4 382.2 387.1 392.0 397.1 402.2
A(I) 87.9 87.5 88.0 90.5 91.3
Vi{I) 9.61 9.66 9.60 9.33 9.26
X STA. 402.2 407.3 412.7 419 .6 466.7 704.1
A(I) 91.1 94.9 112.8 363.3 848.9
V(1) 9.27 8.590 7.4%9 2.33 1.00
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WSPRO OUTPUT --Continued

WSPROC FEDERAL HIGHWAY ADMINISTRATION - U. S. GEQOLQOGICAL SURVEY
V042094 MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS
Structure #124009700800 {413 ft. bridge)
Rocky Creek at SC 97 file: rocky.sc§7
Chester Counkty, South Carolina AWC September 1994
**% RUN DATE & TIME: 10-04-94 07:40
CROSS-SECTION PROPERTIES: ISEQ = 3; SECID = BRIDG; SRD =
WSEL SA# ARFA K TOPW WETP ALPH LEW REW
1 1601 191443 112 159
2 1857 322909 58 154
3 1669 199780 107 207
93.73 5127 714132 277 561 1.11 2 412
WSPRO FEDERAL HIGHWAY ADMINISTRATION - U. 8. GEOLOGICAL SURVEY
V042094 MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS

Structure #124009700800 (413 ft. bridge)

118912

Rocky Creek at sSC 97 file: rocky.sc%7
Chester County, Soukth Carolina AWC September 1994
*** RUN DATE & TIME: 10-04-94 07:40
VELOCITY DISTRIBUTION: ISEQ = 3; SECID = BRIDG; SRD = 0.
WSEL LEW. REW AREA B K Q VEL
93.79 1.9 412.0 5143.7 715845. 24400. 4.74
X STA. 1.9 41.6 74.9 5.8 126.6 147.5
A(I) 338.0 340.2 2459.7 341.8 249.7
V(I) 3.61 3.5¢9 4.89 3.57 4.89
X STA. 147.5 169.2 183. 205.3
A(I) 283.2 256.3 16%.7 157.6 15%.3
V(I) 4:31 4.76 7.19 7.74 7.66
X STA. 205.3 212.2 219. 272.8
A(T) 155.3 163.2 179.7 338.2 243.1
V{I) 7.86 7.47 6.79 3.61 5.02
X STA. 272.8 312.0 334. 412.0
AT} 371.3 250.9 263.7 307.¢9 325.0
V{I} 3.29 4.86 4.63 3.96 3.75
27



WSPRO OUTPUT --Continued

WSPRO FEDERAL HIGHWAY ADMINISTRATICON - U. S. GEQLOGICAL SURVEY
V042094 MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS
Structure #124009700800 {413 ft. bridge)
Rocky Creek at SC 97 file: rocky.sc97
Chester County, South Carolina AWC September 19%4
*%% RUN DATE & TIME: 10-04-94 07:40
CROSS-SECTION PROPERTIES: ISEQ = 4; SECID = APPR ; SRD = 444.
WSEL SA# AREA K TOPW WETP ALPH LEW REW QCR
1 1328 45790 205 205 19186
2 2041 455708 106 117 50839
3 2006 69138 310 311 28954
93.82 5376 570637 621 633 3.55 117 738 47610
WSPRO FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY
v042094 MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS
Structure #124009700800 (413 ft. bridge)
Rocky Creek at SC 97 file: rocky.sc97
Chester County, South Caroclina AWC September 19594
*¥%% RUN DATE & TIME: 10-04-94 07:40
VELOCITY DISTRIBUTION: ISEQ = 4; SECID = APPR ; SRD = 444.
WSEL LEW REW AREA K . Q VEL
93.82 117.1 738.3 5376.1 570637. 24400. 4.54
X STA. 117.1 - 278.5 329.8 342.2 347.9 353.1
AT} 915.9 495.2 186.0 128.9 119.5
Vi{I) 1.33 2.46 6.56 9.47 10.21
X STA. 353.1 358.1 363.1 3e8.1 373.3 378.7
A(TI) 115.2 113.8 112.2 114.4 114.5
V(I) 10.59 10.72 10.88 10.67 10.65
X STA. 378.7 384.1 389.6 395.1 400.7 406.5
A(I) 115.3 114.7 115.4 116.4 119.3
Vi{I) 10.58 10.64 10.57 10.48 10.23
X STA. 406.5 412.4 419.8 454 .9 536.0 738.3
A(T) 122.4 142.4 379.3 737.5 997.9
vi{I) g.97 8.56 3.22 1.65 1.22
28
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WSPRO OUTPUT --Continued

)

444 432 704 394321 2.85

M{@) M(K) KQ  XLXQ
‘0.248 0.000

29

394682. 174. 584.

WSPRO FEDERAL HIGHWAY ADMINISTRATION - U. S. GEQOLOGICAL SURVEY
V042094 MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS
Structure #124009700800 (413 ft. bridge)
Rocky Creek at sC 97 file: rocky.sc97
Chester County, South Carolina AWC September 19954
*** RUN DATE & TIME: 10-04-94 (07:40
ASTID:CODE SRDL - LEW AREA VHD HF EGL CRWS Q WSEL
SRD FLEN REW K ALPH HO ERR FR# VEL
EXIT :Xs ek K 160 3544 1.08 **xxx 90.20 82.58 16900 89.13
—41D kkkkk 703 387380 3.01 ***%k kkkkhkk 0.57 4.77
FULV :FV 413 160 3556 1.06 0.78 9L.00 *Fxxxx# 16900 89.94
0 413 704 388606 3.01 0.00 0.02 0.57 4,75
<<<<<THE ABOVE RESULTS REFLECT “NORMAL"” (UNCONSTRICTED) FLOW>>>>>
. APPR :AS 444 159 3637 0.99 0.83 §1.83 *xxxhik 16500 90.84
R 444 444 704 385057 2.95 0.00 .00 0.54 4.65
<<<<<THE ABOVE RESULTS REFLECT “NORMAL” (UNCONSTRICTED) FLOW>>>>>
<<<<<RESULTS REFLECTING THE CONSTRICTED FLOW FOLLOW>>>>>
X8ID:CODE SRDL LEW AREA VHD HF EGL CRWS Q WSEL
SRD FLEN REW K ALPH HO ERR FR# VEL
BRIDG:BR 413 2 4162 0.26 0.77 50.97 84.79 16900 90.71
0 413 412 589026 1.02 0.00 0.00 0.21 4.06
TYPE PPCD FLOW C P/A LSEL BLEN XLABR XRAB
2. l' l--“0_992 0-048 97'00 hkkkdkk Akt dhk Hhhhkdk
XSID:CODE SRDL LEW AREA VHD HF EGL CRWS Q WSEL
“SRD FLEN REW K ALPH HO ERR FR# VEL
APPR :AS 413 159 3630 0.99 0.79 91.82 83.82 16200 590.82

0.05 0.00 0.55 4.66

XRKQ OTEL

90.07



WSPRO OUTPUT --Continued

WSPRO FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY
v042094 MODEL FOR WATER-SURFACE PROFILE COMPUTATICNS
Structure #124009700800 (413 ft. bridge)
Rocky Creek at sC 97 file: rocky.sc97
Chester County, South Carolina AWC September 1994
*** RUN DATE & TIME: 10-04-94 07:40
XSID:CODE SRDL LEW AREA VHD HF EGL CRWS Q WSEL
SRD FLEN REW K ALPH HO ERR FR# VEL
EXIT :X8 i 118 5263 1.22 %%k 83.32 85.76 24400 92.09
—412 FxEkhk 737 5859572 3.65 F*khkk hdkkdkkkk 0.54 4.64
FULV :FV 413 118 5277 1.22 0.78 94,12 *rxExxw 24400 92.90
0 413 737 561070 3.66 0.00 0.02 0.53 4.62
<<<<<THE ABOVE RESULTS REFLECT “NORMAL” (UNCONSTRICTED) FLOW>>>>>
APPR :AS 444 117 5366 1.14 0.83 94,95 *xxkkuk 24400 93.80
444 444 738 569569 3.55 0.00 0.00 0.51 4.55
<<<<<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
BRIDG:BR 413 2 5128 0.36 0.78 94.10 86.16 24400 93.73
0 413 412 714266 1.03 0.00 0.00 0.24 4.76
TYPE PPCD FLOW. C P/A LSEL BLEN XLAB XRAR
2_ 1' l_ 0_984 0_039 97.00 hhkhRAEA dhkhhdd whdddx
XS1ID:CODE SRDL LEW AREA VHD HF EGL CRWS Q WSEL
SRD FLEN REW K ALPH HO ERR FR# VEL
APPR :AS 413 117 5373 1.14 0.79 94.95 87.15 24400 93.82
444 426 738 570344 3.55 0.06 0.00 0.51 4.54
M(G) M(K) KQ XLEQ XREQ OTEL
0.339 0.016 561255. 175. 585. 93.06
30
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PIER SCOUR COMPUTATIOMS

FOR
ROCKY CREEK AT SC 97 IN CHESTER COUNTY {413 FT BRIDGE)
Ql00 = 16,900 CFS AWC 10-4-19594

HYDRAULIC .VARTABLES USED IN CSU EQUATION

PIER NUMBER 6 5 4 3 2 1
PIER STATION (FT) 53 109 170 240 302 360
LOCATION OF PIER LrP LFP MCL MCR RFP RFP
Y1l: DEPTH (FT) 8.0 9.7 20.0 20.0 7.8 13.9
V1l: VEL. (FPS} 3.7 3.7 5.8 5.8 3.7 3.7
a: PIER WIDTH (FT} 3.3 3.3 3.3 3.3 3.3 3.3
L: PIER LENGTH (FT) 22.0 22.0 22.0 22.0 22.0 22.0
PLER SHAPE 1 1 1 1 1 1
ATTACK ANGLE 8 8 8 8 8 8

K1 (SHAPE COEF.) 1.00 1.00 1.00 1.00 1.00 1.00
K2 (ANGLE COEF.) 1.45 1.45 1.45 1.45 1.45 1.45
FROUDE NO. 0.23 0.21 0.23 0.23 0.23 0.17

COMPUTED SCOUR DEPTHS USING CS5U EQUATION

SCOUR DEPTH (FT) 6..91 7.09 9.47 9.47 6.84 7.40
MAX SCOUR DEPTH (FT} 7.61 7.80 10.42 10.42 7.53 8.14

“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
FOR
ROCKY CREEK AT SC 97 IN CHESTER COQUNTY
AWC

QL0D = 16,900 CFS

LIVE-BED SCOUR COMPUTATIONS

MATIN CHANNEL

DISCHARGE (CFS} 14738,
BOTTOM WIDTH (FT) 106.0
MANNINGS n 0.045
AVERAGE DEPTH (FT) 15.9

ENERGY SLOPE

D50 (FT)

FALL VELOCITY (FPS}
K1 COEF.

K2 COEF,

COMPUTED DEPTH AT CONTRACTED SECTION (FT)

DEPTH AT MATN CHANNEL (FT)
DEPTH OF CCNTRACTION SCOUR (FT)

[ B e B o Y e

{413 FT BRIDGE)
10-4-1994

CONTRACTED SECTION
8737.
95.5

.00200
.00456

.65
.64
.21

1

13.6
19.9
~6.3

0.045

LEFT OVERBANK IN BRIDGE OPENING
CLEAR-WATER CONTRACTION SCOUR COMPUTATIONS

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

COMPUTED DEPTH OF CONTRACTED SECTION
AVERAGE FLOOD PLAIN DEPTH (FT)
DEPTH OF CONTRACTION SCQUR (FT)

(FT)

]

3914.
152.

0

0.0013

G ~) W

L= v s R Te]

RIGHT OVERBANK IN BRIDGE OPENING
CLEAR~WATER COMNTRACTION 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}

32

mon

I n

4249.
152,

0

0.0013

-1 ~3 =

< oW

N

-




)

_

)

L

L J

]

(]

1

Lo

L

—

L——

e

r 1

£

ABUTMENT SCOUR COMPUTATIONS
FOR
ROCKY CREEK AT SC 97 IN CHESTER COUNTY (413 FT BRIDGE)
Q100 = 16,900 CFS AWC 10-4-1994

LEFT ABUTMENT
SCOUR COMPUTATIONS

ABUTMENT TYPE 1 -VERTICAL WALL
DISCHARGE BLOCKED BY ABUTMENT (CFS) 60.
AREA BLOCKED BY ABUTMENT (SQ FT) 50.0
DEPTH OF FLCW AT ABUTMENT (FT) 3.9
LENGTH OF ABUT. %0 DEG. TO FLOW (FT) 11.0
ABUTMENT SKEW (DEG) -8
AJUSTED ABUTMENT LENGTH (FT) 13.0
AVERAGE F/P VELOCITY U/S OF ABUT. (FPS) 1.2
FROUDE NUMBER 0.108
K1l COEF. 1.0
K2 COEF. 1.0

DESIGN DEPTH OF SCOUR *(FROELICH EQUATION, 188%) (¥T) = 7.6
RIGHT ABUTMENT
SCOUR COMPUTATIONS
ABUTMENT TYPE 1 -VERTICAL WALL
DISCHARGE BLOCKED BY ABUTMENT (CFS) 442.
AREA BLOCKED BY ABUTMENT (SQ FT} 444.0
DEPTH OF FLOW AT ABUTMENT (FT) 3.7
LENGTH OF ABUT. 90 DEG. TO FLOW (FT) 124.0
ABUTMENT SKEW (DEG) 8
AJUSTED ABUTMENT LENGTH (FT) 121.3
AVERAGE F/P VELOCITY U/S OF ABUT. (FPS) 1.0
FROUDE NUMBER 0.082
K1 COEF. 1.0
K2 COEF. 1.0
DESIGN DEPTH OF SCOUR (FROELICH EQUATION, 1989) (FT) = 12.5
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ROCKY CREEK AT SC 97 IN CHESTER COUNTY

PIER NUMBER

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

V1l: VEL. (FPS)

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

ATTACK ANGLE

K1 (SHAPE COEF.)
K2 (ANGLE COEF.)
FROUDE NO.

SCOUR DEPTH (FT)

MAX SCOUR DEPTH {FT)

Q500

53
LFP
11.

2

O RPN W

8.

[ SR U IR I

.45
.26

COMPUTED

11

8.92

PIER SCOUR COMPUTATIONS
FOR
(4L3 FT BRIDGE)

24,400 CF8 AWC 10-4-1994

HYDRAULIC VARIABLES USED IN CSU EQUATION

5 4 3 2 1
los 170 240 302 3860
LFP MCL MCR RFP RFP
12.7 23.90 23.0 10.8 16.5
4.9 7.1 7.1 5.0 5.0
3.3 3.3 3.3 3.3 3.3
22.0 22.0 22.0 22.0 22.0
1 1 1 1 1
8 8 8 8 8
1.00 1.00 1.00 1.00 1.00
1.45 1.45 1.45 1.45 1.45
0.24 0.26 0.26 G.27 0.22
SCOUR DEPTHS USING CSU EQUATION
8.25 10.48 10.48 8.17 8.68
9.08 11.53 11.53 8.98 9.54

YMAX SCOUR DEPTH” inecludes an additional 10 percent of the

computed CSU scour depth as recommended

in HEC 18




DISCHARGE (CF8)
BOTTOM WIDTH (FT)
MANNINGS n

AVERAGE DEPTH (FT)

ENERGY SLOPE

D50 (FT)

FALL VELOCITY (FPS)
K1 COEF.

K2 COEF.

COMPUTED DEPTH AT CONTRACTED SECTION (FT)

CONTRACTION SCOUR COMPUTATIONS
FOR
ROCKY CREEK AT SC %7 IN CHESTER COUNTY

Q500 =

24,400 CFs

AWC

LTVE-BED SCQOUR COMPUTATIONS

MATN CHANNEL
19486.
1l06.0
0.045
22.9

DEPTH AT MAIN CHANNEL ({(FT)
DEPTH OF CONTRACTION SCOUR (FT)

DISCHARGE IN CONTRACTED SECTION

WIDTH OF CONTRACTED

O o o0

(413 FT BRIDGE)
10-4-1994

CONTRACTED SECTION
11033.

.00200
.0046

.65
.64
.21

It

95.5
0.045

15.1
22.9
-7.9

LEFT OVERBANK IN BRIDGE OPENING
CLEAR-WATER CONTRACTICON SCOUR COMPUTATIONS

(CFS)

SECTION (FT)

MEDIAN GRAIN SIZE (FT)

COMPUTED DEFTH OF CONTRACTED SECTION (FT)

AVERAGE FLCOD PLAIMN

DEPTH (FT)

DEPTH OF CONTRACTION SCOUR (PT)

DISCHARGE IN CONTRACTED SECTION

WIDTH OF CONTRACTED

6541.

152.

0

21.
10.
10.

.0013

~1 o {n

RIGHT QVERBANK IN BRIDGE OPENING
CLEAR-WATER CONTRACTION SCOUR COMPUTATIONS

(CFS)
SECTION (FT)

MEDIAN GRAIN SIZE (FT).

COMPUTED DEPTH OF CONTRACTED SECTION {(FT)

AVERAGE FLOOD PLAIN

DEPTH (FT)

DEPTH OF CONTRACTION SCOUR (FT)

35

6826.

152.

22.
10.
11.

.0013

w



ABUTMENT SCOUR COMPUTATIONS
FOR
ROCKY CREEK AT SC 97 IN CHESTER CCUNTY (413 FT BRIDGE}
Q500 = 24,400 CFs AWC 10-4-1994

LEFT ABUTMENT
SCOUR COMPUTATIONS

ABUTMENT TYPE 1 -VERTICAL WALL
DISCHARGE BLOCKED BY ABUTMENT (CFS) 400.
AREA BLOCKED BY ABUTMENT (S FT) 300.0
DEPTH OF FLOW AT ABUTMENT (FT) 6.9
LENGTH OF ABUT. 90 DEG. TO FLOW (IFT) 53.0
ABUTMENT SKEW (DEG) -8
AJUSTED ABUTMENT LENGTH (FT) 43.5
AVERAGE F/P VELOCITY U/S OF ABUT. (FPS) 1.3
FROUDE NUMBER 0.090
K1 COEF. 1.0
K2 COEF. 1.0

DESIGN DEPTH OF SCCUR (FROELICH EQUATION, 1989) (FT)

RIGHT ARUTMENT
SCOUR CCMPUTATIONS

ABUTMENT TYPE 1 -VERTICAL WALL
DISCHARGE BLOCKED BY ABUTMENT (CFS) 855,
AREA BLOCKED BY ABUTMENT (SQ FT) 781.0
DEPTH OF FLOW AT ABUTMENT (FT) 6.7
LENGTH OF ABUT. 920 DEG. TO FLOW (FT) 158.0
ABUTMENT SKEW (DEG) 8
AJUSTED ABUTMENT LENGTH (FT) 116.7
AVERAGE F/P VELOCITY U/S. OF ABUT. (FPS) 1.2
FROUDE NUMBER 0.083
K1 COEF. 1.0
K2 COEF. 1.0

DESIGN DEPTH OF SCOUR (FRCELICH EQUATION, 1989%) (FT)

36

= 14

= 18.

.7

2
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United States Department of the Interior jmic m—
Rt TR
ARG C T dik ]
GEOLOGICAL SURVEY ——
Water Resources Division o
Stephenson Center, Suite 129
720 Gracern Road
Columbia, SC 29210-7651

October 12, 1994

William H. Hulbert, PE.

Hydraulic Engineer

South Carolina Department of Transportation
955 Park Street

Columbia, South Carolina 29202

Dear Mr. Hulbert:

We are pleased to transmit to you another report of the Level II Bridge Scour Program
titled, “Level II bridge scour analysis for structure 124009700800 on Route SC 97,
crossing Rocky Creek in Chester County, South Carolina,” by Andy W. Caldwell and
Michael G. Zalants. The technical aspects have been reviewed by the South Carolina
District Surface-Water Specialist and the report has been approved by the South Carolina
Bridge Scour Project Chief.

If you have any questions concerning this report please contact me (750-6101) or Michael

G. Zalants (750-6159) and we will be glad to assist you.

Sincerely,

MO N G|

Andy W. Caldwell
Civil Engineer

Enclosure
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Figure 1.~-Topography of study area and location of cross sections used in
WSPRO analysis for structure 124009700800 on Route SC 97,
crossing Rocky Creek in Chester County, South Carolina.
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