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TIME

Figure 2. Illustrative pier scour depth in a sand-bed stream as a function of time
(not to scale)
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Figure 4. Comparison of scour formulas for variable depth ratio( v/a) after Jones
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Figure 9. Cross section of proposed bridge
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Figure 10. Equal conveyance tubes of approach section
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Figure 12. Plan view of equal conveyance tubes showing velocity distribution at approach
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Table 6~82 A2 FFA & Adsted Hag Waghold.

Table 6. Hydraulic variables from WSPRO for estimation of live-bed contraction scour

Remarks
Q (cfs) 30,000 Total discharge input to WSPRO, line 11
K‘ (Approach) 680,989 Conveyance of main channel of approach. Read directly

from WSPRO, line 295, SA#2

K o1a) (Approach) 1,414,915 Total conveyance of approach section. Read directly from
‘ WSPRO, line 297

w, (Approach) (ft) 400 Taken as the top width of flow (TOPW) for this case.
Assumed to represent active live bed width of approach.
Read directly from WSPRO, line 295, SA#?2

A (Approach) (ftz) 3,467 Main channel area of approach section. Read directly
from WSPRO, line 295, SA#?2
TOPW (Approach) 400 Top width of main channel of approach section. Read
() directly from WSPRO, line 295, SA#?2
WETP (Approach) 400 Wetted perimeter of main channel of approach section.
(ft) Read directly from WSPRO, line 295, SA#2.
K, (Bridge) 392,654 Conveyance of main channel through bridge. Read

directly from WSPROQ, line 244, SA#?2

K ol (Bridge) 433,451 Total conveyance through bridge. Read directly from
WSPRO, line 245

W, (Bridge) (ft) 380 Difference between subarea break points defining channel
banks at the bridge. Read directly from WSPRO, line 93,
less pier widths (20 ft.)

S, (ft/ft) 0.002 Average unconstricted energy slope. Defined as the head
loss (HF) listed on lines 318 or 322 of the WSPRO output
divided by the distance between cross sections listed on
lines 316, 319, and 323.

Table 82 ZAAZE FAHsI=H(GA 5 A" £33 wgorh olgd wH;
WSPRO £383)0lA dojza &5 2 ¥ % (Figure 13)2FE AR}

fr

el FAH EA o]lgd wIE & A

Atk e1¥A & W FFREZRE FAolEFe wstz A A FFsoY Aste Far
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Table 7. Hydraulic variables from WSPRO for estimation of clear-water contraction scour on

left overbank

()

Remarks
Q (cfs) 30,000 Total discharge input to WSPRO, line 11
Qchan (Bridge) (cfs) 27,176.4 Flow in main channel at bridge. Determined in live-bed
computation of Step 5A
Q, (Bridge) (cfs) 2,823.6 Flow in left overbank through bridge. Determined by
subtracting Q,;,,, from total discharge through bridge, or
by multiplying total discharge by K, /K, (line 243,
SA#1) for left overbank through bridge
Dy, (Bridge 0.0066 Median grain size of left overbank area. Note conversion
Overbank) (ft) " from mm to feet
W back (Bridge)(ft) 211 Distance from left bank to toe of left abutment less pier
width. Determine by subtracting XLAB on line 335 and
total pier width from left bank station on line 137
A, (Approach) (f(z) 4,049 Area of left overbank at approach. From WSPRO, line
294, SA #1
TOPW,;, (Approach) 992 Topwidth of left overbank at approach. From WSPRO,

line 294, SA #1

Table 8 Hydraulic variables from WSPRO for estimation of pier scour

Remarks
Area (%) 120.7 Read directly from WSPRO output
V, (fps) 12.43 Velocily in conveyance tube #12. Read directly from
WSPRO output, line 224
Topwidth (ft) 13.1 Difference between left and right end stations of equal
conveyance tube. Read from WSPRO output, line 222
Y; (fy 9.21 Mean depth of Tube #12, computed as area divided by

topwidth of conveyance tube

—137—




- o~ ) v [Te)
Left N N o N N Right
Abutinent 2 2 @ £ L Abutment
o o @ e o

s | | | O
.

Velocity in .Conveyance Tubes, fps

5

!

I
=
—
]
]
]
]

|

1 o=l o] o
0 | oo i Bl il ut it g i
# #2 #3 #4\“1“ ol m{ @ ™ #20
olllelTl|llll]llT]iT|IF IYIII1II]
900 1,000 1,100 1,200 1,300 1.400 1,500 1.600

Distance in Feet

Figure 13. Velocity distribution at bridge crossing
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o A7 Atk o] AL FHAEL WY W ;e Wao

444 Mz=2AM82o| Tt
o] EAolM AZFAHES EPFHo g wIdF -

Y
o

18tz 713 3t (Method 1), 2822 534

2% FRAZS WSPROZHNA Qoll e SHAE Agstel AvAY 144 7882y
e #3584 get gy A BEAE £ F Wl sitold Y ©), R
R TRRFEL $EATAY 4P T4 B 5+ A o] Wole £ wedsto) mYy
FeRgol 3 @ 4 Yon BF ATRY 53 54 WSPROZ ol8dtd g A B %
A FEAVE & Foll FTRATE AVTTH BEL o PH(Method 2] Bt gt

445 ©HA 4A :
F3Ee) £EAZ S olFolE Ao FAAUL. BE AV 4R EHYH AF
F@e Table 6o FoiA Uk spgae] Dyl

HE A FE5e Neillog Faigon], of Ao 44 F42 vins) 2 o 58 o F4ol
= Rolt}
o429 T493 R
AL saeT 2
R= —<wprp = “aow =867t (24)
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7= 7yRS = (62.41b/#t> (8.67 ft)(0.002)

, (25)
= 1.081b/ft*
HAEF2Y AdEe V,
Ve = (/0)"® = (1.08/1.94)%° = 0.75 ft /s (26)
shdEdel Dy = 2.0 mm = 0.0066ft
BAE=, w= 0.9 ft/s(Figure 3.2 %¥)
agRrg
V. 055 _gg ©27)

g Ae ojvan,
HEH2 BUY FHEY F%(Q)e J2F2une] $F459 Ry Ty

Q= QUK,/Kuw) = 30,000 cfs( 1639 4935}5 ) — 14,439 cfs (28)
7R 2, A FE T FE( Q)T wBIH Ug B4k wlzRyg ARE
Q) = Q(K3/Kow) = 30,000 cfs( igg gg‘{ ) = 27,176 cfs (29)
BE5A, e ARF2UN FHEY FLUAT B
_ 3,467 ft*
Laursen®] ©]3424-8 o] &3t ML F3l},
Vo Q2 6/7 ufl k)
— = | == — (30)
» [ @ ] [ W, ]

i - (48T -
© v, = 1.78x8.67 ft = 15.44t (32)

FEEe FEATH, y,E
Yo = yp — y; = 15.4ft — 8.67ft = 6.7ft (33)
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446 ZHE ETEL £F M==AY

HZ2aoel wFgNFR] HEXNFE A0l FFEAME AAGESZH ] Y A
ojt}, £5E 9 FAERL FolAgt Yoz uEHo] 9y Wi FFEY AFEZFH FH
2w eks) L2 (set-back bridge opening) 2 3 EE oldo] A& Ao|tHAAG M=EA).

Aol o3 g Hayghe WSPRONA F3 x5 Table 79 Fo1A Ut}

YA 2EAZHY AL (A8

2 3/7
Y2 = [ (120 D27 W ipacr) ]

=[ (2823.6 cfs)’ ]3” (34)
(120) (0.0083 )2 (211 ft)?

= 4.671t

_ A _ _(4049ft) _
wetA, nZFRTRe FESE5E Y AAGHZAH, v,
Ve = ¥y — y; = 4.67ft —4.08ft = 0.594t (36)

447 T 5 W2 ILMBAL AL

i7te WSPROEEIN o7 Hth543% f4o)(Table 8) meh WED b4l wrhe
Aol dAd 2HBE WAAZTS shtel BHAT AL FAFHD ol DG E Hikol
Agste R0z APUT o e FAMol 1By 4 = FWY o F shsAol W)

o ol A gsict

T

TZEM At
DZAEY AVl e FRERFrE 59 545 FME, 129 F54A B
Aol
o= v 12.43fps
! (gy)"? [(32.2ft/s)(9.21t)]%° (37)
= 0.72
sgugol R pone
K =K,=1.0 (38)
ey o
Ky, =1.1 (39)
CSU?Z] (20)2. 2 X-¥
0.65
X 2.01{11{21{3[1] FA® (40)
N W
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Vs S5ft 0.6 .
5o =200 0D g3E] 0@
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So|2to) o3t X
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Figure 14. Plot of total scour for example problem
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INPUT

OO NN WN -

NZ2H 2] WSPRO ¢eledigtnl &Sa2d2t

WSPRO INPUT AND OUTPUT FOR EXAMPLE SCOUR PROBLEM

DATA FOR CHAPTER 4 EXAMPLE PROBLEM

™ : SCOUR EXAMPLE #2 - HYPOTHETICAL EXAMPLE

T2 CONTRACTION, PIER, AND ABUTMENT SCOUR CALCULATIONS

13 HEC-18 - EVALUATING SCOUR AT BRIDGES

*

Q 30000

SK 0.002

*

XS EXIT 750 * * * 002 :

GR 0,19 100,15 200,11 500,10.75 900,10 1100,9.0
6R 1250,4.9 1300,3.05 1350,4.85 1385,5.1 1500,9.0
GR 2100,10.75 2400,11 2500,15  2600,19

N 0.042  0.032  0.042

SA 1100 1500

XS  FULLV 1400

BR  BRDG 1400

BL 1 650 1100 1500
8D 4 22

CD 3 50 2 22

AB 2

PW 5.65 30

N 0.042 0.032

SA 1100

AS  APPR 2100

HP 2 BRDG 13.82 * * 30000
HP 1 BRDG 13.54 1 13.54
HP 2 APPR 17.36 * * 30000

HP 1 APPR 17.36 1 17.36
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53

56
57
58 1
59
60

62
63

65
67
69

70 .
71

WSPRO
P060188

FEDERAL "HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY

MODEL

*** RUN DATE & TIME: 09-10-92

FOR WATER-SURFACE PROFILE COMPUTATIONS

10:08

SCOUR EXAMPLE #2 - HYPOTHETICAL EXAMPLE
CONTRACTION, PIER, AND ABUTMENT SCOUR CALCULATIONS
HEC-18 - EVALUATING SCOUR AT BRIDGES

30000

**%* Q-DATA FOR SEC-1ID,

sK
*

WSPRO
P060188

0.002

ISEQ =

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

MODEL

SCOUR EXAMPLE #2 - HYPOTHETICAL EXAMPLE
CONTRACTION, PIER, AND ABUTMENT SCOUR CALCULATIONS
HEC-18 - EVALUATING SCOUR AT BRIDGES

*** RUN DATE & TIME: 09-10-92

10:08

*** START PROCESSING CROSS SECTION - MEXIT "

XS
GR
GR
GR
N

SA

*

0,19 100,
1250,4.9
2100,10.75
0.042
1100

EXIT 750 * * * 002

15 200,1
1300,3.05
2400, 11
0.032
1500

1 500,10.75
1350,4.85
2500, 15

0.042

26

*** CINISH PROCESSING CROSS SECTION - M“EXIT ¢

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

900,10  1100,9.0
1385,5.1  1500,9.0
00,19
= 1
750. ERR-CODE =
cK
.00
Y X
11.00 500.0
5.50  1250.0
5.10  1500.0
11.00  2500.0
Y X
19.00 .0

0

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

--- DATA SUMMARY FOR SECID "EXIT " AT SRD =
SKEW THFNO VSLOPE EX
.0 0. .0020 .50
X-Y COORDINATE PAIRS (NGP = 17):
X Y X Y X
.0 19.00 100.0 15.00 2G0.0
900.0 10.00 1100.0 9.00 1215.0
1300.0 3.05 1350.0 4.85 1385.0
1700.0 10.00 2100.0 10.75 2400.0
2600.0 19.00
X-Y MAX-MIN POINTS:
XMIN Y X YMIN XMAX
.0 19.00 1300.0 3.05 2600.0
SUBAREA BREAKPOINTS (NSA = 3):
1100. 1500.
ROUGHNESS COEFFICIENTS (NSA = 3):
.042 .032 .042
WSPRO
P060188 MODEL
SCOUR EXAMPLE #2 - HYPOTHETICAL EXAMPLE
CONTRACTION, PIER, AND ABUTMENT SCOUR CALCULATIONS
HEC-18 - EVALUATING SCOUR AT BRIDGES
*** RUN DATE & TIME: 09-10-92 10:08
*** START PROCESSING CROSS SECTION - MFULLV"

XS
*

FULLV 1400

*** FINISH PROCESSING CROSS SECTION - “FULLV"
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126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144

*** NO ROUGHNESS DATA INPUT, WILL PROPAGATE FROM PREVIOUS CROSS SECTION.

*%% CROSS SECTION "FULLV" WRITTEN TO DISK, RECORD NO. = 2
--- DATA SUMMARY FOR SECID "FULLV" AT SRD = 1460, ZRR-CODE = 0
SKEW THFNO VSLOPE EX CK
.0 0. .0020 .50 .00

X-Y COORDINATE PAIRS (NGP = 17):
X Y X Y X Y X Y
.0 20.30 100.0 16.30 200.0 12.30 500.0 12.05
900.0 11.30 1100.0 10.30 1215.0 6.80 1250.0 6.20
1300.0 4.35 1350.0 6.15 1385.0 6.40 1500.0 10.30
1700.0  11.30 2100.0 12.05 2400.0 12.30 2500.0 16.30
2600.0 20.30

X-Y MAX-MIN POINTS:
XMIN Y X YMIN XMAX Y X YMAX
.0 20.30 1300.0 4.35 2600.0 20.30 .0 20.30

SUBAREA BREAKPOINTS (NSA = 3):
1100. 1500.

ROUGHNESS COEFFICIENTS (NSA = 3):
.042 .032 .042

WSPRO FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY
P060188 MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS

SCOUR EXAMPLE #2 - HYPOTHETICAL EXAMPLE
CONTRACTION, PIER, AND ABUTMENT SCOUR CALCULATIONS
HEC-18 - EVALUATING SCOUR AT BRIDGES

*** RUN DATE & TIME: 09-10-92 10:08

*** STYART PROCESSING CROSS SECTION - “BRDG “
BR  BRDG 1400

BL 1 650 1100 1500
BD 4 22

co 3 50 2 22

AB 2

PW 5.65 30

N 0.042 0.032

SA 1100

**% FINISH PROCESSING CROSS SECTION - "“BRDG *
*** CROSS SECTION "BRDG " WRITTEN TO DISK, RECORD NO. = 3°

~-- DATA SUMMARY FOR SECID "BRDG " AT SRD =  1400. ERR-CODE = 0
SKEW THFNO VSLOPE EK cK
.0 0. .0020 .50 .00

X-Y COORDINATE PAIRS (NGP = 13):
X Y X Y X Y X Y
865.4 18.00 878.7 11.34 900.0 11.30 1100.0 10.30
1215.0 6.80 1250.0 6.20 1300.0 4.35 1350.0 6.15
1385.0 6.40 1500.0 10.30 1500.0 10.30 1515.4 18.00
865.4 18.00

X-Y MAX-MIN POINTS:
XMIN Y X YMIN XMAX Y X YMAX
865.4 18.00 1300.0 4.35 1515.4  18.00 865.4 18.00

SUBAREA BREAKPOINTS (NSA = 2):

1100.
ROUGHNESS COEFFICIENTS (NSA = 2):
.042 .032
BRIDGE PARAMETERS:
BRTYPE BRWDTH LSEL USERCD EMBSS  EMBELV ABSLPL ABSLPR
3 50.0 18.00 *#***x¥*x 2 _00 22.00 2.00 **wwwkd

—155—



145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160

162
163
164
165
166
167

169
170
17
172
173
174

176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
21
212
213
214
215
216
217

1

1

DESIGN D

PIER DAT
PEL

ATA: BR
65

GIR
4

A: NPW =
V  PWOTH

5.65 30.0

WSPRO
P060188

LEN
0.0

DEP
.00

9

LOCOPT XCONLT XCONRT

1.

BODELEV

1100.

BOSLP

1500.

BDSTA

22 . 00 wkdkkhdk wkdAhwhw

PPCD

= 0.

PELV PWDTH

PELV PWDTH

PELV PWDTH

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

SCOUR EXAMPLE #2 - HYPOTHETICAL EXAMPLE
CONTRACTION, PIER, AND ABUTMENT SCOUR CALCULATIONS
HEC-18 - EVALUATING SCOUR AT BRIDGES

*** RUN DATE & TIME: 09-10-92

##* START PROCESSING CROSS SECTION - MAPPR "

AS A
*

HP 2 B

PPR 2100

RDG

13.82 * * 30000

*** FINISH PROCESSING CROSS SECTION - “APPR "
**%* NO ROUGHNESS DATA INPUT, WILL PROPAGATE FROM PREVIOUS CROSS SECTION.
**% CROSS SECTION "APPR " WRITTEN TO DISK, RECORD NO. =

--- DATA SUMMARY FOR SECID "APPR " AT SRD =

VSLOPE
.0020

NGP =
X
00.0
00.0
50.0
00.0

X
00.0

SKEW IHFNO
.0 0.
X-Y COORDINATE PAIRS (
X Y
.0 21.70 1
900.0 12.70 1
1300.0 5.75 13
1700.0 12.70 21
2600.0 21.70
X-Y MAX-MIN POINTS:
XMIN Y
.0 21.70 13
SUBAREA BREAKPOINTS (NSA = 3
1100.  1500.

ROUGHNESS COEFFICIENTS (NSA =

.042 .

032

BRIDGE PROJECTION DATA:

WSPRO
P060188

.042

XREF

EK
.50

17):
Y
17.70
11.70
7.55
13.45

YMIN
5.75
):

3):

LT XREFRT

10:08

4
2100. ERR-CODE = 0
cK
.00
X Y X Y
200.0 13.70 500.0 13.45
1215.0 8.20 1250.0 7.60
1385.0 7.80 1500.0 11.70
2400.0 13.70 2500.0 17.70
XMAX Y X YMAX
2600.0 21.70 .0 21.70
FOSTLT FDSTRT

TRARAAA ARRRARE R RRAR AR ShRr

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

MODEL

SCOUR EXAMPLE #2 - HYPOTHETICAL EXAMPLE
CONTRACTION, PIER, AND ABUTMENT SCOUR CALCULATIONS
HEC-18 - EVALUATING SCOUR AT BRIDGES

*** RUN DATE & TIME: 09-10-92

VELOCITY DISTRIBUTION: I

WSEL

X STA.
ACl)
V(1)

LEW
13.82 873.8
873.8
346.5
4.33

REW

1003.3

SEQ = 3;
AREA
1096.

305.9
4.90

SECID

10:08

= BRDG ;

K Q
1507.0 3286.9 470494.  30000.

9
225.0
6.67

1150.0
166.6
9.00

156 —

VEL
9.13

1180.3

149.6
10.03
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218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267

269
270
27
272
273
274
275
276
277
278
279
280
281
282

284
285
286
287

289
290

1

1

1

X STA. 1203.9 1223.7 1241.9 1259.0 1274.4 1288.4
A1) 137.8 133.3 131.0 126.9 123.1
V(1) 10.89 11.26 11.45 11.82 12.18
X STA. 1288.4 1301.6 1314.7 1329.0 1344.3 1361.3
ACD) 122.0 120.7 123.8 124.5 131.2
v 12.29 12.43 12.1 12.05 11.43
X STA. 1361.3 1379.0 1397.3 1418.7 16447.3 1507.0
ACD) 133.2 133.3 141.9 165.3 245.2
V(1) 11.26 11.25 10.57 9.07 6.12
*
HP 1 BRDG 13.54 1 13.54
WSPRO FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY
P060188 MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS
SCOUR EXAMPLE #2 - HYPOTHETICAL EXAMPLE
CONTRACTION, PIER, AND ABUTMENT SCOUR CALCULATIONS
HEC-18 - EVALUATING SCOUR AT BRIDGES
*** RUN DATE & TIME: 09-10-92 10:08
CROSS-SECTION PROPERTIES: 1ISEQ = 3; SECID = BRDG ; SRD =  1400.
WSEL SA# AREA K TOPW WETP ALPH  LEW  REW acr
1 600.  40797. 226. 226. 5553.
2 2510, 392654. 406. 407, 35385.
13.54 3110, 433451, 632. 634, 1.16 B74. 1506. 36279.
*
HP 2 APPR 17.36 * * 30000
WSPRO FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY
P060188 MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS
SCOUR EXAMPLE #2 - HYPOTHETICAL EXAMPLE
CONTRACTION, PI1ER, AND ABUTMENT SCOUR CALCULATIONS
HEC-18 - EVALUATING SCOUR AT BRIDGES
*** RUN DATE & TIME: 09-10-92 10:08
VELOCITY DISTRIBUTION: ISEQ = 4; SECID = APPR ; SRD =  2100.
WSEL LEW REW  AREA K Q VEL
17.36  108.5 2491.5 11565.0 1414915.  30000. 2.59
X STA. 108.5 416.1 623.7 798.5 951.8 1077.6
ACD) 978.0 823.0 752.7 711.6 658.1
V(D) 1.53 1.82 1.99 2.1 2.28
X STA. 1077.6 1158.1 12041 1241.5 1274.0 1301.7
AL 506.1 373.9 346.5 327.0 309.8
74} 2.96 4.01 4.33 4.59 4.84
X STA. 1301.7 1330.6 1363.3 1399.1 1443.3 1522.7
ACD) 318.4 327.1 340.0 368.6 502.7
V(1) 4.7 4.59 4.4 4.07 2.98
X STA. 1522.7 1646.7 1803.5 1977.8 2184.8 2491.5
ACD) 649.2 727.8 749.9 820.2 974.5
V(1) 2.31 2.06 2.00 1.83 1.54
*
HP 1 APPR 17.36 1 17.36
WSPRO FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY
P060188 MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS
SCOUR EXAMPLE #2 - HYPOTHETICAL EXAMPLE
CONTRACTION, PIER, AND ABUTMENT SCOUR CALCULATIONS
HEC-18 - EVALUATING SCOUR AT BRIDGES
**% RUN DATE & TIME: 09-10-92 10:08
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291
292
293
294
295
296
297
298

300
301
302
303
304
305
306
307
308
309
310
n
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348
349

1

]

CROSS-SECTION PROPERTIES: ISEQ =

WSEL SA# AREA K TOPW
1 4049, 366963. 992.
2 3467.  680989.  400.
3 4049. 366963. 992.

17.36 11565. 1414915. 2383,

*

EX

+++ BEGINNING PROFILE CALCULATIONS --

4; SECID = APPR ; SRD = 2100.
WETP ALPH LEW REW QCR
992. 46430.
400. 57923.
992. 46430,

2383. 1.53 108. 2492. 117067.

1

WSPRO FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY
P060188 MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS
SCOUR EXAMPLE #2 - HYPOTHETICAL EXAMPLE
' CONTRACTION, PIER, AND ABUTMENT SCOUR CALCULATIONS
HEC-18 - EVALUATING SCOUR AT BRIDGES
**%* RUN DATE & TIME: 09-10-92 10:08
XSID:CODE  SRDL LEW AREA  VHD HF EGL CRWS Q WSEL
SRD  FLEN REW K ALPH HO ERR FR# VEL
EXIT XS  *wwxdx 941, 6692. 57 wwwrx 13,14 11.86 30000. 12.57
750, *xxxkx 2439, 670723, 1,83 whwA® kwkkwak .62 4.48
FULLV:IFV 650. 161. 6706. .57 1,30 14.44 *wxxrax 30000. 13.88
1400. 650. 2439. 672489. 1.83 .00 .01 .62 4.47
<<<<<THE ABOVE RESULTS REFLECT "NORMAL" (UNCONSTRICTED) FLOW>>>>>
APPR :AS 700. 161. 6700. .57 1.39 15,84 **wwxxw 30000, 15.27
2100.  700. 2439. 671817. 1.83 .00 .00 .62 4.48

<<<<<THE ABOVE RESULTS REFLECT

<<<<<RESULTS REFLECTING THE

HNORMAL' (UNCONSTRICTED) FLOW>>>>>

CONSTRICTED FLOW FOLLOW>>>>>

XSID:CODE  SRDL LEW AREA  VHD HF EGL CRWS Q WSEL
SRD  FLEN REW K ALPH HO ERR FR# VEL
BRDG :BR 650. 874, 3107. 2.69 2.01 16.23 13.27 30000. 13.54
1400.  650. 1506. 432822. 1.86 1.07 .00 1.05 9.66
TYPE PPCD FLOW C P/A LSEL BLEN XLAB  XRAB
3. 0. 1. .734 076 18.00 650. 879. 1500.
XSID:CODE  SRDL LEW AREA  VHD HF EGL CRWS Q WSEL
SRD  FLEN REW K ALPH HO ERR FR# VEL
APPR :AS 650. 108. 11574. .16 1.02  17.52 14.56 30000. 17.36
2100.  697. 2492. 1416461. 1.52 .28 -.02 .26 2.59
M(G)  M(K) K@ XLKQ XRKQ OTEL
.722  .430 811434,  891. 1521, 17.08
<<<<<END OF BRIDGE COMPUTATIONS>>>>>

ER

NORMAL END OF WSPRO EXECUTION.
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