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Figure 67. Return velocity, tow length effects, upbound tow



3.0
- TEST # (# DF BARGES)
T kekekk LC1D29 (1) ¥ \
2.5 oe=eseC2029 (2)
. - AAAAA|CID29 (3)
> - 90000 LC4D22 (4)
© 2ok LCD252 (5) ]
L oe
- . ‘
= [~
T o Y
O = % RN
® 4.5 L St
t o /’ A\ \
O ’ P8,
X 1.0k e e A\
R N 71 e
- At "'_.é/ \\g
— M
0.5
o 0_ | ] L 1 ] 1 ]
400 -300 -200 -100 7} 100 200 200
DISTANCE FROM VESSEL, M
o. SPEED RELATIVE TO GROUND = 292 M/SEC
2.0
[ TEST # ¢# OF BARGES)
wokstotok |_C1D38 (1)
2.6 o=sea | C2D38 ( 2)

ansaa | C3D38 (3)
900049 L.C4D3B (4)
frirfrictr L CD3B2 (B)

TTTTTT

\

A\

MAX Vr/SCHIJF Vr
al
TTTT
e

& o
/22’@

TTTT
1Py
7
Ji
i
— /
%

9.5

TTTT

9.0 | | | ] ]
-400 - 300 -200 -100 @ 100 200 300

DISTANCE FROM VESSEL, M

b, SPEED RELATIVE TO GROUND = 3.82 M/SEC

Figure 68. Return velocity, tow length effects, downbound tow



VESSEL. SPEED RELATIVE TO WATER = 2.6 M/SEC
SOLID LINE- UPBGCUND
DASHED LINE- DOWNBOUND

1.9 S — —

- e-———= S SRR

MAX DRAWDOWN/SCHIJF DRAWDOWN
T T T
{

7 7 ) S N N S
g~ 50 100 160 200 250 300

VESSEL LENGTH, M
o. 186 M LEFT OF THALWEG
VESSEL SPEED RELATIVE TO WATER = 2.6 M/SEC

SOLID LINE- UPBOUND
DASHED LINE- DOWNBOUND

=z
% 2.0
O b
O -
=
< -
% -
1.6
L -
s
— L
T L
O
Q —
> 1.0 —=
g — e
% N ////\
EK( L /
Og.b +*
< -
< —
pi |
@ @—l 1 1 1 i1 1 1 L1 1 | I | | I S | L1 1 1
"Te 50 109 160 200 250 300

VESSEL LENGTH, M

b. 171 M RIGHT DOF THALWEG

Figure 69. Drawdown versus tow length, tow speed relative to water = 2.6 m/sec



VESSEL SPEED RELATIVE TO WATER = 3.5 M/SEC
SOLID LINE- UPBOUND
DASHED LINE- DOWNBOUND

£ 2.0

O -

(@) L

=

e -

% L
1.5

& -

— —

6 _ ) ”’.//"\\k

Q B A -’""

>1.0 S

: —

(@] L

(@]

3 —

E<K( |

av.5

< L

< —

> |
@@_IIIIIIlIIIIlIlllIIIlIlII
) 50 100 1650 200 250 300

VESSEL LENGTH, M

a. 186 M LEFT OF THALWEG

VESSEL SPEED RELATIVE TO WATER = 3.5 M/SEC
SOLID LINE- UPBOUND
DASHED LINE- DOWNBOUND

£2.0

(@) —

o L

=

<« —

4 B
1.5

L B

b

._. L

5 B

A L /’f——*

> 1.0 2]

= —

8 — -k

= [ e =

1’4 I~ E S

O r.5 —F

x B L7

< - e

= | *
ee-llllllllIIIII|IIIIII1III
"“o =) 100 150 200 250 300

VESSEL LENGTH, M

b. 171 M RIGHT OF THALWEG

Figure 70. Drawdown versus tow length, tow speed relative to water = 3.5 m/sec



NOTE: VELOCITY (CM/SEC> LOCATED AT
TAIL OF ARROW

1 L5 | | 1 | | |
<278 <278 4278 <278 4278 <278 278 «278 » <93 «33 437 434 J56 495 [T k209 LT a5 2

l ! | | | |
TTTEE T 52 alal <86 W77 J0F d2s 47 W8T DT 405

450, 46—50. 44—50. dt—50. 46—50. 450, 44—, 4450, 4 4—4 3.6 4—38.74—43 6443, 649 W56 966 F—63.9—57 64—49.1 +-36.6 4295 4285 4269 +32.7 9-36.5 371 +-38.24—41.0 «—39.0€-399¢—4204—425

—49.08—49.00—49,00—45 04—4 3, 04——43,0¢—4 9. 04—49 0 +—4] 5 ¢—40.9 ¢4 2,3 4—42 0a—43.5 3L —ES5H—59.0—57 I* 505 +298 *+24.8 +29] 4316 +37.54 402 +39.7 +-388 4—39.3 37.5 43534+ 10.65 «—40.0

«—43.74—43.7 432.5 386 «—40.3 +-38.9 4—35.6/50'1./68.5#59.9——57,?\5 71 %242 4276 298 4309 4358 4312 +-35.6 <361 4-37.84-37.34~405 4386 4364+ 388 “+—39.3 4375 4—-35.34—40.8 4—40.0
T T T T ]

[
C 1 1 1 —1 1! 1
T 1 1 1 —1

1
+38.94-35.5%=402 %34.4 #5347 "54. 3629 —55.0—519—53.36—519 L A3 4297 4298 =316 4297 4894 316 <331 43324357 +338 +-34.9 4362 +-34.9 +340 352 4350 +-36.4 4365 +-369
€301 315 +927 $30.4 S35 30,64 —47.3¢—48.54—46.74—45.64—44.6 +—38] 4327 4292 856 <248 4277 235 4240 4279 +31.9 <302 4297 +290 <276 4278 +30.3 4288 +29.4 4287 296
“24.4 $P53 €281 090 ¢£9,] 3236082 93844405 4383 4360 +32.9 4284 4269 <225 +9.8 <180 €99 «#193 4232 4272 290 #248 <248 4252 <240 <228 <4233 4261 4235 250

4259 €243 4264 9274 4291 431] 43554358 «-348 317 «-311 @315 €265 4249 @222 4203 475 185 4174 4205 4266 426.3 4206 <214 4210 <4237 424.6 227 4230 4225 e24l

T 1 T T T T T I I T I I I T
_.6 -3 -4 -3 - -1 0 1 2 3 4

DISTANCE FROM BOW, M /100

ul
o
~I
@
0

10 11

VELOCITY VECTORS
TEST LCEU22C
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Figure 72. Vector plot, test LCEU31C
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Figure 73. Vector plot, test LCED29B
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Figure 74. Vector plot, test LCED38C
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Figure 80. Vector plot, test HCD247
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Figure 85. Vector plot, test HCU138
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Figure 86. Vector plot, test HCU183
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Figure 88. Vector plot, test HCU273
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Figure 89. Vector plot, test HCU318
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Figure 90. Vector plot, test HCU416
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Figure 93.Velocity time history, upbound tow, meter No. 3, tow speed relative to
ground = 4.16 m/sec
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Figure 94. Velocity time history, upbound tow, meter No. 4, tow speed relative to
ground = 4.16 m/sec
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Figure 95. Velocity time history, downbound tow, meter No. 3, tow speed relative
to ground = 4.77 m/sec
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Figure 96. Velocity time history, downbound tow, meter No. 4, tow speed relative
to ground = 4.77 m/sec
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Figure 98. Profile of low dike (looking upstream)
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Figure 100. Experimental series 6, downbound runs (Continued)
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Figure 100. (Concluded)
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Figure 101. Experimental series 6, upbound runs (Continued)
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Figure 102. Velocities during tow passage, low dike, downbound tow (Continued)
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Figure 103. Velocities during tow passage, low dike, upbound tow (Continued)
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Figure 104. Velocities during tow passage, high dike, downbound tow (Continued)
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Figure 105. Velocities during tow passage, high dike, upbound tow (Continued)
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Figure 107. Vector plot, test CHD292
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Figure 109. Vector plot, test CHE472



NOTE: VELOCITY (CM/SEC> LOCATED AT
TAIL OF ARROW

€283 *+301 *31.7 4305 €301 *323 350 +356+36.7 +333 4348 4292 <286 498 4297 4320 *27.3 4285 4259 4248 297 €287 «23.8 4226 4206 4218 «423.2 4280 4271 €293 €285
€342 *32,0 *292 *£7.3 +32.0 +335 «335 ¢338 360 *327 +34.3 +32.3 +3]10 *268 4280 4274 «-31.9 «300 4283 4274 4317 4294 4267 488 @246 4242 @306 *+£69 *27S €304 278

4257 4297 4252 4246 4229 4305 4311 +3L4 307 306 $09.7 218 214 €023 4239 #4231 <228 <423.3 4245 4255 4255 €257 4256 4268 4257 427.6 +27.7 4284 303 314 +31.8

[ ] I T 1 ]
[ T T T 1 T 1

T 1 1 T 1 1
40,0 » LS % % LS 47 % » * A8 A X X X o w X
&7 7274 7284 Y248 357 343 peg 284 Toae $BB6 <313 “Vpu3 V295 a4 272 %774~ M4 296 306 307 VI35 3o 35z ams ame TO75 T2 Twas 33 5o

302 322 $-33.4 #3521 $07.64—444—44.4 %41 g9 46,4 9413 40,2 +40.7 Mg 4 39,4 39,4 #5390 +-383 =356 “39.5 %406 %411 ™79 Moo T367 “ygp T336+384 $up0 #1335 P35 My30

*-31.0 €323 +31.6 *-33] +34.8 4359 $36,6 383 $336 *+321 +35.4 353 $35.2 %363 *36.7 $350 34,0 +335 $33.7 32,8 $33.3 #3336 311 +32.6 *31.7 +316 +326 337 +31.0 +305 +289

4259 @230 4236 4267 €245 €249 <449 <4225 @231 <4238 4229 <221 <205 <185 <223 «|7.7 <17] <64 <156 <50 <AU33 <69 <171 <55 £33 <64 <154 &43 &l60 «l6]l €20

DISTANCE FROM BOW, M /100

VELOCITY VECTORS
TEST CHUz28

Figure 110. Vector plot, test CHU228
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Figure 111. Vector plot, test CHU318
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Figure 112. Vector plot, test CHU408




