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Figure 1. Kampsville site on the lllinois River, RM 35.2



LHS RHS

A 0.0 A
MMB51 111000
1ok @ MB511/1001
-1.0T (1)
~—
- 6.29m
L MMBS511/993
B 20 @
_\:" - 129m
é‘ - 846031 MMB527/642 M ! 3511 998
Q 3.0 @ sa040 MMB527/332¢
- 7 ® ~~031m
I 0.92m 076m| m 33.5m
4.0 0.82m 47.2m
. 85.7m
i 131.4m *
_5 0 | | ] | | [ | l | I i1 1 l Lt 1 , 1t | F I | ' | .

360 320 280 240 200 160 120 80 40 0

Distance (m)

Figure 2. Cross section of the lllinois River at the Kampsville site for trip 1

LHS RHS
Aoo A
- MMB511/1000
B (20
-1.0 - (1 MNIBS11/1001
N MMB511/998
L ®° | [T ozom
'é\ =20 MMB511/998
= L @Y M25m
£ 9 MMB527/642 :
R MMB527/332 (5]
§" _30 ®9% 0.46m
C 0.70m
- 'm
-4.0 -
B 76.2m
_5 C N | l | R | l | I ] l 11 I | S | ) I | l L1 1 l ) I S |

'(.)’)’20 280 240 200 160 120 80 40 0

Distance (m)

Figure 3. Cross section of the lllinios River at the Kampsville site for trip 2



"y

VELOCITY, M/SEC
AR EEEE.
b

NW

1

.0

>N @ 0 B

TIME, SEC

a. Velocity in the x-direction

VELOCITY, M/SEC

S o9 5

i i H i k i i H i H
2} 200 420 oG BB 1000 1200 1400 14600 1808 2000

-

> o
o v @

& o9

NoWoA @ o

VELOCITY, M/SEC

b.

.5

3.4

2.3

0.2

a.1 +
@-G“HWWWWW

-@. 1

~-@.2

-@a.3

-@.4

3.5 i i i i 3 i H i H i
@ 202 400 60O BO2 1000 1200 1400 1600 1800 2000
TIME, SEC

Velocity in the y-direction

¥

2]

TIME, SEC
¢. Resultant velocity

L L 1 L L | 1 1 1 1
@ 200 400 620 BOB 1000 1200 1400 1600 1800 2000

Figure 4. Prototype data, William C. Norman, meter MMB527/332




M/ SEC
®
N

VELOCITY,

| i 1 | i | | | ! 1
®°®@ 200 400 600 B8R0 1000 1200 1400 1600 1800 2000

TIME, SEC

a. Velocity in the x-direction

M/SEC
®
N

VELOCITY,

-9.5 1 | | l | | | | { |
© Q2 200 400 600 B8EC 1000 1200 1400 1600 1800 2000

TIME, SEC

b. Velocity in the y-direction

Figure 5. Prototype data, Wiliiam C. Norman, meter MMB527/642



M SEC
®
N

VELOCITY,
®
N

0. 3 4N L Fan T Yl Y

i i | | { ! | | ] |
Q'QQ 200 400 C0Q Dok 1000 1200 1400 1680 1800 2000

TIME, SEC

a. Velocity in the x-direction

M/SEC
®
N

VELOCITY,

_ I | l | | ! | i i |
6'58 200 400 400 B0Y 1000 1200 1400 14600 1800 2000

TIME, SEC

b. Velocity in the y-dirction

Figure 6. Prototype data, William C. Norman, meter MMB511/998



0.8

MsSEC
o]
4

VELOCITY,
®
BN

|

|

|

]

0.0 bt

i
% 200 400

600 B8RO
TIME, SEC

1002

|
1200 1400 1600 1800 2000

Velocity in the x-direction

T S

MASEC

e aaE

VELOCITTY,

= = |
T

40

eRE  Bed
TIME,

1866

1284

SEC

T4e0 1648

1808 2e0e

b. Velocity in the y-direction

Figure 7. Prototype data, William C. Norman, meter MMB511/999




M/SEC
®
\1

VELOCITY,

! | ! i i J ! f f |
@‘66 202 AL 600 SR 1200 1200 1400 1600 1800 2000

TIME, SEC

a. Velocity in the x-direction

g.5

0.4

MASEC
©
N

VELOCITY,
S

_ | | | ! | | i | | |
8'58 200 400 602 8O0 1000 1200 1400 1600 1800 2000

TIME, SEC

b. Velocity in the y-direction

Figure 8. Prototype data, William C. Norman, meter MMB511/1000



M/SEC
[}
~

VELOCITY,
©
N

0. ! ! | | ! [ | 1 | |
98 200 4Rk 60D BB 10CR 1200 1400 14600 1800 2000

TIME, SEC

a. Velocity in the x-direction

M/ SEC
®
S

VELOCITY,
®

_ [ i [ | | i | | | |
&5@ 200 400 600 OO 1000 1200 1400 1600 1800 2000

TIME, SEC

b. Velocity in the y-direction

Figure 9. Prototype data, William C. Norman, meter MMB511/1001



o 2.5 =
e.9 2.4
a.
o 2B L 23
td il
» .7 » e.2
£ =
9.6 o.1 t
>
5 0.5 R - o
S e.4 ¥ 8 o1 1
— ]
l o
> 8.3 > -0.2
2.2 -a.3
o.1 -a.4
5.0 i i I L fl i 1 L | I o5 1 L | 1 1 [ 1 1 t 1
G 200 400 00 B00 1000 1200 1400 1600 1800 2000 o 200 <400 400 B00 1000 1208 1400 1600 1800 2000
TIME, SEC ) TIME, SEC
a. Velocity in the x-direction : b. Velocity in the y-direction
1.0
2.9
8.8
0
» D7
S
=
9.6
- }
- 2.8 A
o |
S o.4 1
|
]
> 0.3
B.2
@.1
9.0 i 1 i i i 1 i i i i
‘P9 oee  aop 600 G0 1000 1200 1400 1600 180¢ 2000

TIME, SEC
¢. Resultant velocity

Figure 10. Prototype data, William C. Norman, meter S4/040




M SEC
&
~d

VELOCITY,

l i i i ! ! 1 { ! L
8’@@ 200 400 &R0 80D 1000 1200 1400 1600 1809 2000

TIME, SEC

a. Velocity in the x-direction

M SEC
®
N

VELOCITY,
®

-0.5 | i |

i i i i |
Bo0Q 1000 1200 1400 1600 1800 2000

TIME, SEC

I !
g 200 400 60C

b. Velocity in the y-direction

Figure 11. Prototype data, William C. Norman, meter S4/071



M

.35

ARBITRARY WATER LEVEL,

! [ L i | | | | | |
1'286 200 400 ©60Q BRE 1008 1200 1400 1400 1800 2000

TIME, SEC

Figure 12. Prototype data, William C. Norman, wave gauge



(G,10.05>

0,0

0,-11.2%

MEASUREMENT SECTION

o i
g 3 5 5
=] 0 : o
o &% S <
ok ) )
— o — g
~ CONCRETE WALL < 9] Z
EL -0.165 (107.83,9.63>
(30.48,6.22) (9L60,6.22)
NEDGE OF PLYWODD RIGHT BANK (31.60.4.45> (99.48,6.00) L 0165
EL -0165 | EL 00 THALWEG EL 00
FLOW - 122 M
(91.60,-6.59 EL -0165
EL -0.165 (30.48-8.5) LEFT BANK o (99.48,-8.02
T EL -0165 (91.60,-8.52)
106,38,-10.87)
A CONCRETE WALL o ~
& g 2
3 T 7
& o) N
o 2 3
o

125,10.0%

4250

125,-11.29)

a. Flume dimensions

Figure 13. Dimensions and schematic of Kampsville Reach in navigation effects flume (Continued)




TOWING CARRIAGE

124.97 m \

Sharp Crested

. Weir
Test Section

\

)

FLOW

22 A48

-

14.74 m \ VY 21.34 m
N
v
51.12 m - \
PUMPS NOTE: DIMENSIONS SHOWN ARE MODEL QUANTITIES TOW

b. Details of discharge system

Figure 13. (Concluded)



Figure 14. Navigation effects flume (looking downstream)



Figure 15. 1:25-scale towboat MV Benyaurd
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Figure 16. Connection between tow and towing carriage



Figure 17. 2-D and 3-D ADV’s and wave gauge
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Figure 18. Acceleration of model tow



WATER SURFACE EL 421.83

Q = 628 CMS

1.0
5 0.9
N -
S 2.8
- 2.7
f -
0 0.6
O — * *
0 0.5 e e S
> ]
E®,4— % *
Ho.3 "
a8] — x
Z 0.2

9.1

®® llllkllllllll IIHIH\HIIIIIIIII*IIIH

-250-200 -1650-100 -50 O 50 100 150 200
DISTANCE FROM THALWEG, M

Figure 19. Ambient velocity distribution for William C. Norman test condition

L BB
0l ok LG INORMAN
<@ - OCOOO OLMSTEAD
= Adcicia’t JD LWOFF ORD
2.4
b
=
8 -
o e
> 2.3
& -
p— I S
— =
L
(374 o.2> N
ok
Lt
2 -
[y
o
= 9.1
(-2
—t
= -
=
oo
8.5 @. 1 @. 2 2.3 2.4 2.5

PROTOTYPE RETURN VELOCITY, M SEC

Figure 20. Physical model return velocity versus prototype return velocity,
verification runs for vessels William C. Norman, Olmstead, and
Jack D. Wofford with 2.28-m draft



M/ASEC

PHYSICAL MODEL RETURN VELOCITY,

8.

kkckkk RAMBLER
- QOO0 C LEHMAN
Cevererere MR LAWRENCE

%] G.1 ©.2 2.3 0.4
PROTOTYPE RETURN VELOCITY, Mr/SEC

@.5

Figure 21.

Physical model return velocity versus prototype return velocity,

verification runs for vessels Rambler, Charles Lehman, and
Mr. Lawrence with 2.28-m draft




) PHYSICAL MODEL

9 X WC NORMAN

& 05

~N

=

04

>

5 03

=N : ——

o 02 *

>

z 01

o

2

E 00

22
LEFT BANK RIGHT BANK

WS, = 4218 $4/071 S4/040 R 332 642 1000
I I R T a—

THALWEG 406.5

Figure 22. Physical model return velocity versus prototype for William C. Norman



O  PHYSICAL MODEL
a OLMSTEAD

&) X JD WOFFORD
L
o 05
~
=
o 0.4
- é for]
o 03 D
0O
o 02
>
z 01
'
=2
— 00
1%
LEFT BANK RIGHT BANK
W.S. = 420.0 332 642 999
) I T

THALWEG = 4065

Figure 23. Physical model return velocity versus prototype return velocity for Olmstead and Jack D. Wofford



PHYSICAL MODEL

O RAMBLER
5 05

N

=

04

.

—

503

=

o 02 4 $ 3

<

= 01

2%

>

E 00

[a'g
LEFT BANK RIGHT BANK

W.S. = 4219 S4/071 $4/040 1] 332 642 1000
1 1 | — 1 I ] I Ty

|

THALWEG 4065

Figure 24. Physical model return velocity versus prototype return velocity for Rambler




O PHYSICAL MODEL
9 ¥ C LEHMAN
v 05
~
=
. 0.4
- ¥
503 & &
=] D)
o 02 ®
>
z 01
24
2
= 0.0
oz
LEFT BANK RIGHT BANK
WS, = 4219 S4/071 S4/040 1] 332 642 1000
I I ] 1 I S———

THALWEG 406.5

Figure 25. Physical model return velocity versus prototype return velocity for Charles Lehman



o]

PHYSICAL MODEL

RIGHT BANK

O ¥ MR LAWRENCE
L
o 05
N
=
04
5 03 A -
o v D
jat]
o 02
S
=z 01
2’4
2
= 00
[+'4
LEFT BANK
999 PROTOTYPE
WS, =420 $4/071 $4/040 E— 332 642 1000 MODEL
T T i

THALWEG 406.5

Figure 26. Physical model return velocity versus prorotype return velocity for Mr. Lawrence




2.6
1.0 |
~ 0.4
®.9
©.8 : L @3
iy % e.2
» 6.7 D
N 2
= | 2.1 y "
0.6 ).:
S i - 6.9
- 0.5 -
g 3 .o
& 0.4 g -e.
@ Y o2
S 0.3 .
, -0.3
¢.2 ;
o.1 -8.4
I . 3 1 L L i 1 ? -8, i i 1 L 1 1 ' T | 1
0:9000 606 600 -0 200 © 200 400 400 ©600 1600 17000 -000 -600 -400 -200 @ 200 400 608 800 1000
; TIME, SEC TIME, SEC
a. X-velocity ' b. Y-velocity
2.5
0.4
2.3
vy
o 0.2
N
= 5
©.1
S
g
(9
S -0.1
T
> -0.2
-9.3
-0.4
-0 i i i i i i i i | i
:7000 -B60 -600 -400 -200 © 200 400 600 B00 1000
TIME, SEC
¢. Z-velocity

Figure 27. Physical model data, William C. Norman, meter at location of MMB527/332
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2.2 “+135 <+12.8 «+12.8 {51 <157 13,4 <114 4 41 6.9» “2.9 46,8 9.1 481 9.0

10
1.0 )
<202 231 4206 224 <230 219 4250 224 AP voq v PUACES «15.7 <165 «17.4 4156
223 240 215 «—231 258 P4z «—23.0 +—p57 N g 201 20 183 <166 162 170
| | T T 1 1
I i ! ! i i ]
{ 1 1 | H H
107
16,4 229 <199 226 “—23.7 «215 207 P} ¥ &7 :3 V\17 2 +14.6 «17.2 --159 a-16.6
@210 +233 222 217 g7 210 175 221 A8 45.5 ‘é.o g9 Y07 16,4 \25,1 6.3
<193 a—22.4 P ET 209 211 <«206 201 149 «97 45 w44 g5 *q1,4 12,9 149 131
13,7 161 113 -129 <157 <148 <140 «99 421 3.5. 4.4m p0'4 4.1 «86 <932 «10.0
I i I f I f ] ] I I ] ] I I I
-7 -6 -3 -4 -3 -2 -1 G 1 2 3 4 35 6 7

DISTANCE FROM BOW, M /100

NOTE: VELOCITY (CM/SEC> LOCATED AT
L I | { | TAIL OF ARROW

<146 <4114 €43 A 41 41 57> 69  302» €29 €53
1.0
09 1.0 38 32
244 @224 gy Ygg Y, Yag 4 4 > 32 4165
5.9
4244 €—p5, ® v, - Iy 201 160 19.6
57 P20 e 4.8 48 5 14 & &
[ T T I I ]
i I I I I I ]
| [ I I [ ]
10.7 19
210 4225 196 27y > LI SR
7 & ’ > £ 12 43 98 2 e
9.9
«pe2 ee2l w172 &7 5 ves % “151 a9 W50

“174 149 4129 497 467 a9 w9 v, %4 Fos5 18

<138 €99 a+9 421 'S4  35a  65n  44m 25 >t ens

| | | ] | |

-1 0 1 e 3 4 VELOCITY VECTORS
DISTANCE #ROM BOW, M /100 TEST KLD354G
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Figure 45. Velocity vectors, experiment KLD506A
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Figure 46. Velocity vectors, experimetn KLD506C



| | | | j | ! | ! ! | | | !
*10.3 “10.0 137 <146 4157 4169 @*-19.4 «11.7 1045 203—» 17.0-» 4.3p. 121 <121 0.4 w9g
49
«2L7 4222 “«—24.2 <231 242 «+—25.3 +——29.8 225 BA 13.7% 16.3% 12 5 <188 +195 175 14,4
217 <198 239 -—psy 248 263 <—27.9 72 14§ 1207 15077 ¢ ' “—21.0 032 <223 216
T T T T T 1
[ I i ' i 1 ]
1 I 1 1 T
13.4
*-18.2 «—19.2 23,2 4+—25.1 *—P6.3 «—23.0 «—29,9 a—=23.9 ¥ 99w 108 239 *036 04,4 <«—2p1 %183
-17.5 190 205 <235 <250 252 236 <199 496 71a o 27 52 w191 211 113
28
155 -16.3 <—20.0 —2p2 231 «206 *—B5.9 16,4 q 89 539 7 +16.9 193 *+~20.9 16,9
<105 <111 154 <156 4199 166 <+—19.7 <10.2 7.7 20.5— 16.5—5 7.3 <87 <114 12,7 10,9
! i f i [ f T I I i I | T I
-7 ) -3 -4 -3 -2 -1 0 1 2 3 4 5 6 7
DISTANCE FROM BOw, M /100
NOTE: VELOCITY (CM/SEC) LOCATED AT
| | | i TAIL OF ARROW
“175 <117 &% 104s 187-s 203+ 183> 170-» 148 45a a7.2
49
067 %225 Vg s} 106 1377 1587 163 WL7s  §  &lés
149
< E 4 k4 17.6 §
B0FTR7Z a3y, 1ad 0T s 50T Ve g B8
{ T | { 1 1
| I I 1 I I ]
i | | i I 1 K
233 134 g7 #
.3 4 -
4—29.0 &5 ¥ a 998 131¥ 108 25 229 V\E()'/
S.4 9.6 39 7.1 57 4 » w
249 €199 g} & a > LS . b L7
2.8
227 <164 484 ¢ SBa  29s 9z2e 530 ov w7 ¥4
16
<164 4102  p 77 140 209—» 201 1655 1368 73> £
f [ { I f |
- ° : e oo VELOCITY VECTORS
DISTANCE FROM BOW, M /100 TEST KLDS06D

Figure 47. Velocity vectors, experiment KLD506D
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Figure 51. Velocity vectors, experiment KLLU49C
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Figure 52. Velocity vectors, expeirment KLLD51C
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Figure 53. Velocity vectors, experiment KL1U46E
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Figure 54. Velocity vectors, experiment KL1U61E
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Figure 55. Velocity vectors, experiment KL1U76E
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Figure 56. Velocity vectors, experiment KLEU49B
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Figure 57. Velocity vectors, experiment KLEU67D
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Figure 58. Cross section and meter locations for pool el 427.0 experiments
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Figure 60. Velocity vectors, experiment KHEU38B
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Figure 61.

Velocity vectors, experiment KHEUS6E
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Figure 62. Velocity vectors, experimetn KHOU38D
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Figure 63. Velocity vectors, experiment KHOU53C
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Figure 64. Velocity vectors, experiment KHOD50D
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Velocity vectors, experimetn KHOD66E
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Figure 68. Velocity vectors, experiment KHLU38D
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Figure 70. Velocity vectors, experiment KHOU27D
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M/SEC

)
(O]

VELOCITY,
®
N

0.9

T T

/\./\

T T

/

A

7T

(B

— PHYSICAL MODEL
~ — — NUMERICAL. MODEL

T

MRS RN

LLdd

L

0

O T I A O

e -5R0 -400 -2300 -200 -100 O

TIME, SEC

1680 208 3o 400

Figure 75. Physical model versus numerical model, probe 1, 168.8 m left of

Thalweg




T

M/SEC
T T

N N

— PHYSICAL. MODEL
— —— NUMERICAL. MODEL.

T T

VELOCITY,
©
BN

T T

0.2 I
B o7
@2_1“1 e bbb v bbbl d g
SBRY -500 -400 -200 -200 -108 0 1086 200 300 400
TIME, SEC
Figure 76. Physical model versus numerical model, probe 2, 125.0 m left of
thalweg
Q.7
0.6
@) L
L -
Q B J\//\\
- AN
= N /A\\ fUD\/XU/ \ ~A N\ F
@-5 7 J 7 R /\/L_

R
N

VELOCITY,
o
RN

i

——— PHYSICAL MODEL \
— - — NUMERTCAL MODEL \
]
'

1T 177

AR

gLl it bl i b i L L L e L1l
~6R0 -500 -400 -300 -200 -108 @ 18 200 308 400

TIME, SEC

Figure 77. Physical model versus numerical model, probe 3, 81.3 m left of
thalweg



M/SEC

VELOCITY,

9.1

FTT

/

IIERRIR!

IR

- PHYSTCAL. MODEL
==~ NUMERICAL MODEL

U T

[ S I A

il

L1

1 0 O T O A O 0

1
-60Q0 -508 -4 -300 -200 -100 @ 100 200 3V 400

TIME, SEC

Figure 78. Physical model versus numerical model, probe 4, 37.5 m left of

Thalweg

M/SEC

VELOCITY,

Q.1

TTT

\\

/)

IR

R

1T

—— PHYSICAL MODEL
-~ - NUMERICAL MODEL

T

(I N

Ll

L

50 5 5 T 0 0 O O O

L6009 -BEY -400 -300 -200 -teR B 1o 200 30 400

TIME, SEC

Figure 79. Physical model versus numerical model, probe 5, 37.5 m right of

thalweg




T T

M/SEC

1

\

—— PHYSICAL MODEL
-~ = NUMERICAL MODEL

VELOCITY,
®
Y

1T

0.3 )
- N\
- b
0 2—I1IE it b b v bbb el
CH00 -BRO -400 -300 -280 -108  © 180 208 30O 400
TIME,SEC
Figure 80. Physical model versus numerical model, probe 6, 62.5 m right of
thalweg
Q.7

0.6

I\

M/SEC
T
RN
\\

)
a1
1
I
I
{
q

T Tt

VELOCITY,
®
Y

—— PHYSICAL MODEL
- =~ NUMERICAL MODEL

1T

2.3 ,’

!

I !

-
@.ZIIIIIHIIIHIH!IIIIIlIII\’HII]lIIII[IJl
-600 -5 -400 -2300 -200 -100 @ 10 200 200 400

TIME, SEC

Figure 81. Physical model versus numerical model, probe 7, 87.5 m right of
thalweg




1T

9.4 L /\/\Jﬂ A /ékﬁ\\

M/SEC
T T
i
f
r/;/
\g

S | /
- ' /]
— [~ |
8 - | /
L
Qe=2r Y
§
S - —— PHYSICAL MODEL v
-~ ~ = NUMERICAL MODEL v
i
i
2.1 - ‘\//
@@”-HHIRHIIHIHIIIIIIIII!HIIHEIIIIIlil
LHRY -BOQ -400 -300 -200 -100 @ 1ep 200 200 400
TIME, SEC
Figure 82. Physical model versus numerical model, probe 8, 112.5 m right of
thalweg
Q.6
O
o @.
w
N
- )
S i
— 0.4 :
— e STA 42
@) : : CEEEE STA B2
O : : —— STA &2
| — J ! | SAABASTA 72
I i ! -~ — STA 82
= ; | l oy sofotetok STA G2
©.3 T ZZM ];,\,’
ui / v
oo l I ! | !
R 200 480 600 800 1600

TIME, SEC

Figure 83. Variation of vessel effects along length of physical model,
downbound tow, based on probe 6 of numerical model



@.
)
L
w
N
>
.
>
—
[ ]
)
O e
|
il
>
Q.
0.4 ] ] !
e 200 400 &161%) 800 1000 1200 1400
TIME, SEC

Figure 84. Variation of vessel effects along length of physical model, upbound
tow, based on probe 6 of numerical model

ook JPBOUND TEST LU38Q2
saoes DOWNBOUND TEST LDE8QA2

prgd

] td

|

[

MAX Vr /SCHIJF Vr
J1

_ 2l &

- //* * B
1. B \H\;;\

i O— %

] 4 v

- Z s

] m 28]
0.5 = =

7 é - 5

n TOW o
P T e 0 0 e A e e e

-2b0 -200 -150 -100 -58 © 50 19w 150 200
DISTANCE FROM THALWEG, ™M

Figure 85. Dimensionless return velocity, experiments LU38Q2 and LD58Q2
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Figure 86. Dimensionless return velocity, experiments DKU335 and KLD354
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Figure 87. Dimensionless return velocity, experiments KLU488 and KLD506
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Figure 88. Dimensionless return velocity, experiments KLU640 and KLD659
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Figure 89. Dimensionless return velodity, experiments KLRU49 and KLRD49
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Figure 90. Dimensionless return velocity, experiments KLLU49 and KLDD51
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Figure 91. Dimensionless return velocity, experiments KL1U46, KL1U61, and
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Figure 92. Dimensionless return velocity, experiments KLEU49 and KLEU67
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Figure 93. Dimensionless return velocity, experiments KHOU38 and KHOD66
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Figure 94. Dimensionless return velocity, experiments KHOU27 and KHOD64
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Figure 95. Dimensionless return velocity, experiments KHRU38 and KHRD66
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Figure 96. Dimensionless return velocity, experiments KHLU38 and KHLD66
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Figure 97. Dimensionless return velocity, experiments KHOU53 and KHOD50
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Figure 98. Dimensionless return velocity, experiments KHEU38 and KHEU56

2.5
C |
> L. [kl miw]
> » = o
< ot
X sl Bt T
o 2.0 SRR H =
'_ — X 'W
prd - ’ M
Ll
L .
% L
I -90.5
t L
>...
- »
i b
8 . *
—‘ —_— el
N 1.0 B
> sokkkck NUMERICAL MODEL PROBE 7, WC NORMAN
— — DOOOOPHYSICAL MODEL PROBE 7, AVG OF 6 TESTS

| —— PROTOTYPE METER 999
sl b b beven Lo b b b g

25 -4 3 2 o i 2 3 4
TIME/BARGE PASSAGE TIME

Figure 99. Dimensionless time-history of return velocity



