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Introduction

Under authorization of L. R. Glosten & Associates, Inc.

resistance and directional stability tests were conducted on

a 1:40 scale model of a 400' x 100' x 25' general deck cargo

barge. The model was constructed in accordance with L. R.

Glosten drawing no. 7434-i. A small sketch of these lines

is provided in figure 1. Ship principal dimensions are listed

in table 1. Test conditions are listed for both ship and model

in table 2.

Tablel1
Principal Characteristics

Length overall 400'-0"

.Length on load waterline 392'-0"

Beam ~100 '-0"

Depth 25'-0"

Draft 20'-0"

Displacement 18284 LTSW

CB .816

Wetted surface 49050

w/appendages 50740

Turbulence stimulation was provided in the form of a

.036 inch diameter girth wire located .075 LBP aft of the

forward perpendicular. Model data was expanded to full scale

using the ATTC friction line with a correlation allowance CA

of 0.0004.

Model tests.

Bare hull resistance was first measured in still water

at the full load draft corresponding to 20'-0" full scale.

Tests covered a full scale speed range of 5 to 13 knots.
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A flow line test performed in the usual manner was con-

ducted for the purpose of final skeg orientation. The actual

flow direction indicated an angle of 6 1/2* with respect to

the centerline and is illustrated on figure 2 at the point

where the flow tab was placed.

Skegs were constructed in accordance with the lines plan,

except that the trailing edge was made movable so that opti-

mum skeg-f lap angle could be determined for stability char-

acteristics. The leading edge was placed so that it had one

degree in excess of the flow line to provide a positive angle

of attack. A sketch indicating skeg dimensions and alignment

is provided in figure 2.

Stabilization tests were performed at a speed-length ratio

of .45 (9 knots full scale) on a hawser corresponding to about

1000 feet in length. The skeg-f lap angle providing substantial

directional control was observed as 200.

Resistance measurements were taken at three drafts (even

keel) for the stable condition. These correspond to 20'-0",

16'-0" and 9'-0". Results are presented as curves of full

scale resistance and effective power versus speed in knots in

figure 4 and 5, respectively. Computer output expanding model

data to full scale predictions for each condition is found in

the appendix.

Because the stabilized resistance was somewhat excessive

in view of the bare hull test results. The skegs were reori-

ented to give them 4 degrees of additional attack angle and
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the barge was stabilized again. This stable 2 condition had

a skeg-f lap angle of 130 for the same degree of stability.

This orientation is illustrated in figure 3. Only the full

load condition was tested and resulted in a reduction in

resistance of about 8 percent.

When compared to barges of similar dimensions tested

previously at The University of Michigan the bare hull

resistance was somewhat lower than its predecessors. It also

was felt that the degree of directional stability was a

bit greater than some others tested. These two facts would

tend to increase the percentage of resistance augment.
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Table 2

Ship and Model Test Conditions

Sponsor: L. R. Glosten & Associates, Inc.

Model No.: 1331

Ship Type: 400' x 100' x 25' Deck Cargo Barge

Linear Scale Ratio: A = 40.0

Ship Model

Full Load Condition

LOA (ft)

LWL (ft)

B (ft)

T (ft)

CB .-

Displacement

Wetted Surface (ft 2 )

w/appendages

Medium Ballast Condition

LOA (ft)

LWL (ft)

B (ft)

T (ft)

CB

Displacement

Wetted Surface w/appendages

-400.0

392.0

100.0

20.0

.816

18290. LTSW

49025.

50740.

400.0

384.25

100.0

16.0

.804

14130. LT SW

45920.

10.0

9.8

2.5

.5

622.8 lbs.@70*F

30.64

31.71

10.0

9.61

2.5

.4

481.2 lbs. @70*F

28.70
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Table 2 (Continued)

Ship and Model Test Conditions

Ship Model

Light Ballast Condition

LOA (ft) 400.0 10.0

LWL (ft) 353.0 8.83

B (ft) 100.0 2.5

T (ft) 9.0 .225

CB .795

Displacement 7220. LTSW 245.9 lbs.@70*F

Wetted Surface w/appendages (ft 2 )37712. 23.57

Turbulence Stimulation: .036" trip wire located .075 LBP

aft of the forward perpendicular

Friction line: 1947 ATTC friction coefficient

CA = 0.0004

Drawing Reference: L. R. Glosten & Associates, Inc.

Drawing No. 7434-1
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UNIVERSITY of MICHIGAN
SHIP HYDRODYNAMICS LABORATORY

DEPARTMENT of NAVAL ARCHITECTURE
AND MARINE ENGINEERING

ANN ARBOR, MICHIGAN
SPONSOR: L.R. GLOSTEN & ASSOC. INC.

MODEL NO. 1331

BODY PLAN FIGURE 1
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UNIVERSITY of MICHIGAN
SHIP HYDRODYNAMICS LABORATORY

DEPARTMENT of NAVAL ARCHITECTURE
AND MARINE ENGINEERING

ANN ARBOR, MICHIGAN

Profile View

Sponsor: L . R. Glosten & Assoc.

Model No. 1331

Figure 2

SKEG ORIENTATION I

0
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UNIVERSITY of MICHIGAN
SHIP HYDRODYNAMICS LABORATORY

DEPARTMENT of NAVAL ARCHITECTURE
AND MARINE ENGINEERING

ANN ARBOR, MICHIGAN

Profile View

Sponsor: L.R. Giosten & Assoc.

Model No. 1331

Figure 3

SKE G ORIENTATION II
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UNIVERSITY of MICHIGAN
SHIP HYDRODYNAMICS LABORATORY

DEPARTMENT of NAVAL ARCHITECTURE:
AND MARINE ENGINEERING

_ o - _ANN ARBOR, MICHIGAN

Sponsor: L. R. Glosten &

-Model No. 1331

- ATTC Friction LineCC 0..0004=

-ou- - Figure4---

C -_ 2007-P -

Associates, Inc.

Full Load
t= 20'-0"

C)1

Speed in Knots
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I
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EFFECTIVE POWER
vs

SPEED

i
UNIVERSITY of MICHIGAN'

SHIP HYDRODYNAMICS LABORATORY
DEPARTMENT of NAVAL ARCHITECTURE

AND MARINE ENGINEERING
ANN ARBOR, MICHIGAN
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0i
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C)
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CN

Sponsor: L.R. Glosten & Associates,
Model 1331

ATTC- Friction Coefficient
CA0.-0004

W'
0
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Figure5
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Symbols & Abbreviations

B

CB

CFM

CFS

CRM

CRS

CTM

CTS

DISPL

EHP

FN

LWL

NU

RHO

RNM

NS

M

RTS

SLR

T.

VCG

VK

VM

VW

W

Beam

Blodk coefficient = Displaced Volume
L x B x T

Model frictional resistance coefficient

Ship frictional resistance coefficient

Model residuary resistance coefficient

Ship residuary resistance coefficient

Model total resistance coefficient

Ship total resistance coefficient

Displacement (long tons - salt water)

Effective horsepower =VK S
326

Froude number = VK * 1.6889//g*LWL (dimensionless)

Design waterline (ft)

v - kinematic viscosity

p - mass density

Model Reynolds number (dimensionless)

Ship Reynolds number

Model total resistance (lbs)

Ship total resistance

Speed-length ratio (VK/I/LWL )

Draft (ft)

Vertical center of gravity (ft)

Ship speed (knots)

Model speed (ft/sec)

Wake speed (f t/sec)
VM-W

Taylor wake fraction w = MW
V

11
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Full Load t=20'-O"
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L.R. Gibsten & Assoc.
M4odel 1331
Full Load
Stable Condition P/S=13 °
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L. R. Glosten & Assoc.
-Model 1331

Medium Ballast t=16'-O"
Stable Condition P/ -2 0
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L. R. Glosten & Assoc.
model 1331
Light Ballast t=9'-O"f
Stable Condition P/S=20°
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