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ABSTRACT

This paper deals with several aspects of the towing

tank test results for a systematic series of sailing yacht
hull models.

The data for tests under heel and leeway is reduced

using a mathematical model which accounts for drag varia-
tions due to side force and heel angle.

Induced drag results are compared with the predic-

tions of slender body theory.

A simple theory is developed to estimate the height
of the center-of-effort for a keel-hull combination.

A preliminary investigation of drag due to heel is made.

The full computer output of the data reduction program
and other materials describing the series are included.

Thesis Supervisor: Justin E. Kerwin
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Chapter 1

[INTRODUCTION

This paper deals with several aspects of the towing

tank test results for the Delft Model Series. This yacht

hull model series comprises a total of nine models: A parent

model and four two-fold variations; each of a specific form

parameter. A series of this type is quite unprecedented,

and the data from the towing tests will no doubt be bandied

about for years to come. This treatment is by no means in-

clusive, and the purpose here is to present results in three

specific areas:

Induced drag

Height of the center of effort

Drag due to heel.

In an effort to provide some background information,

two appendices have been included. They deal with tank data

reduction procedures and details of the models.
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Chapter 2

INDUCED DRAG

Perhaps the most unique requirement placed on a yacht

hull is that it generate a side force equal to the lift on

the sails. It is the purpose of this chapter to explore the

induced drag associated with this side force.

In order to make straightforward progress with this prob-

lem it is necessary to assume that the free surface remains

flat. This reflection plane model removes the complications

of the free surface and it's associated nonlinear boundary

conditions, and simplifies the problem to a symmetrical wing-

body moving in an infinite fluid. See fig. ( 1 ). Various

researchers have invoked this model to study the ship maneu-

vering problem, and more recent work by Letcher has provided

justification for its use for yacht hulls (Ref. [ 3 1 and

 A 1).

Various aerodynamical theories can be applied to such a

symmetrical wing-body, and it is our intention here to apply

the results of the generalized slender-body theory developed

by J.N. Newman and T.Y. Wu in refs. [ 5 land | 6 1. In parti-

cular we will apply their explicit results developed for a

finned body of revolution such as that shown in fig. ( 2 ).

Newman and Wu have shown that for such a slender body with

abrupt trailing edges, the lift and drag are integral ex-

pressions, the integrands of which are functions of the para-

meters b, J and by alone. These equations are most suscep-
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Fig. 1: Symmetrical wing-body resulting from application of the reflection plane

model to Delft Model I.
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tible to numerical integration, and the results of their

evaluation are given in ref. [ 5 1 and [ 6 ]. These same

results can be presented in a more convenient way for our

purpose here, and J.N. Newman has given permission to repro-

duce fig. ( 3 ) which displays the lift to drag ratio of the

slender body shown in fig. ( 2 ) as a function of the ratios

br/b and r,/b,. It is apparent that the results of fig. ( 3 )

can be summarized in the strikingly simple form

D arp LV be
(2.1)

whee

NY

a
“.t= J

be = b. 1 bo. &gt;So.

(2.2)

(2.3)

b, can be thought of as the effective half span of the wing-

body combination, and can be visualized as the span of the

vortex wake far down stream. The expression (2.2) is a cor-

rection to the half span of the body plus fin (by) to account

for the local streamline displacement due to body thickness

(r,). The condition (2.3) is for the case in which the tail

fin is '"'reentrant', that is, the vortex wake of the tail fin

is wider than the wake of the upstream fin. In the thin wing

limit (r_=b,=0), the result (2.1) agrees with the drag of an

eliptically loaded lifting surface of span 2b,. We will model
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the symmetric wing body of fig. (1) as an appropriately

dimensioned finned body of revolution. Naturally, most yacht

hulls are not bodies of revolution, however, the primary

effect of hull thickness will be approximated here by taking

a body radius (r.) which will equate the section areas.

c 2 (2.4)

where Snax is the maximum section area of the yacht hull. By

applying (2.2) and (2.3) an expression for the effective

draft (Te) is obtained.

5ST

Te -IT 2 Q Eat 2.5)

Te = T. if T &gt; {7 ome (2.6)

Applying this result, and the observation that lift and drag

on the vacht are one half the total on the finned body, an

expression for the induced drag on a yacht hull can be obtained.

L
Oc wo UIT.?

o

(2.7)

where Te is defined in (2.5-6). This expression is justifiable

only for the upright condition, however, there is some experi-

mental and theoretical justification for expecting the effects

of dihedral (induced in the finned body model by heel) to be
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adequately modeled for moderate heel angles by simple cosine

connections. See refs. [ 4 1 and [ 7 ]. Defining the side-

force Fy perpendicular to the yacht centerline gives

=F. coat
(? 3)

Connecting Te by the cosine of the heel angle gives

| _osd (2.9)

and (2.7) becomes

Orn —
YT Tau T.® (2.10)

which is the final result predicting induced drag as a func-

tion of F and Te.

Alternatively, Te can be evaluated from the induced

drag behavior of model tests. Te has been determined from

the tank data for the nine Delft models by a least squares

fit to the tank data using equation (2.10) to model the in-

duced drag behavior. (See Appendix A). These values of

effective draft are plotted in fig. (4) against the effective

draft predicted by the forgoing theory and the full measured

draft of the keel. For models 1 through 9, the effective

draft determined from tank test is observed to average 917%

of the theoretical effective draft (dash line), and 787% of

the full measured draft (dash-dot line). It is not supris-
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Figure 4: The experimentally determined effective draft of the

Delft series versus measured draft (T) and theoretical

effective draft. T, is the rudder draft.
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ing that the measured values fall below the theory, as the

theory takes no account of viscous effects such as separa-

tion and roughness. (All tank tests with leeway were per-

formed with double sand turbulence stimulators which import

significant local roughness to the keel and hull). This

theory also exploits the slender body limit of elliptical load-

ing in the Treftz plane, and we can expect that this is not

precisely the case. These effects act to reduce the effective

draft, and a reduction of 97% seems quite plausible.

The theory provides less satisfactory results in the

case of the re-entrant rudder. (Equation (2.6)). This is

the case for the two draft variations of model 1:

1CB - the model 1 canoe body with rudder, without keel

1HK - the model 1 canoe body with rudder and half keel.

In this case, the rudder operates in the viscous wake of the

canoe body, and the present theory makes no allowance for

such an effect.
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Chapter 3

HEIGHT OF THE CENTER OF EFFORT

In towing tank tests of yacht models where the rolling

moment has been properly accounted for, the location of the

apparent center of effort has been suprisingly high. For the

Delft series, the experimentally determined center of effort

is in the range of 30 to 37% of the upright draft for all

models tested (measuring down from the LWL). This puts the

center of pressure approximately at the keel root for most of

the Delft series, and appears to contradict the conventional

wisdom that most of the lift is carried by the keel. Figure

( 5) illustrates this for model I.

At least two investigators (refs.[1l ] and [4 ]) have

attributed this effect to the pressure distribution associ-

ated with lift acting over the hull to produce a beneficial

righting moment. This moment reduces the total hydrodynamic

moment from what would be calculated by a simple spanwise in-

tegration of lift. The axisymmetric slender body model in-

voked elsewhere in this paper is of little help here as its

circular "hull" can sustain no moment about the origin. As

might be expected, the application of this model to the

Antiope data by Letcher (ref. [4 ]) appears to overestimate

the depth of the center of effort by about 28%. The results

of the Standfast testing program also produced similar re-

sults (ref. [1 ]). Table (1) summarizes the experimental

results for Antiope, Standfast, and the Delft Series.
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T.  .“ =
L _&amp;» L

Experimentally determined height of the center of effort

for the Delft Model Series, Antiope, and the Standfast 40.

Z ne measured down from the LWL.

Z
ce

Hull Model y

De 1 a Tower Model 1HK 313 2.17

1(st) 368 1 48

2A 371 1.23

?B 304 1.30

JA 340 1 78

3B 303

341

1.71

1.38

-

307 1 62

a 357 1.31

359 1.61

2 344 1.43

-~

- 131 1.53

Antiope (Ref. [4])

Standfast (Ref.[1]) |

t23 1.23

15 1.18
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A simple theory will be developed here to estimate the

moment due to the lift induced pressure distribution act-

ing over the hull. Applying the reflection plane condition

to model I results in the symmetric mid-ship section shown

in Figure (6a). The proportions of this model suggest col-

lapsing the section into a lifting line to represent the

keel and a flat plate to represent the hull, Figure (6b).

There remains the problem of deciding how to model the hull

longitudinally. The simplification invoked here reduces the

hull to a circular disk of radius Bq Figure (7) shows a

"fish-eye'" view of the hull with keel, and the proposed model.

The model consists of a circular disk of radius B 1 pierced

by a perpendicular lifting line of length 2T.

Any symmetrical distribution of lift on the lifting

line satisfying (see Figure (8))

a =OAdz. l=-q

(-.1)
“2

will also satisfy the reflection plane condition. Given such

a distribution of lift, one can evaluate the total moment

about the x-axis on one half of the model (one side of the

disk plus one half of the lifting line). This moment con-

sists of two parts. The moment due to one side of the lift-

ing line is simply

 y t

~ 8

J2ydzT,pLdL d= =— |

(3.7 )
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In order to evaluate the moment acting on the disk it

is necessary to calculate the local pressure. First we

solve for the tangential perturbation velocity on the disk in-

duced by an assumed circulation y(z) at radius r by Biot-

Savart's law

"lard _ 2 | bacdz (3.A) TE Oy (2702
3)

This integral is taken along the whole lifting line of length

2T. The local velocity is

Vg : (- Ueeos &amp;, Using + usr) )
appetite,

(2.4)

And applying the steady Bernoulli equation gives

Ra
 } ys=k0VI

-

( .3)

= 0 (U% SU Ug (VY sing + ue)

This pressure field is seen to contain only one antisymmetric

rerm about the x-axis, the linearized hydrodynamic pressure

Ap - P- Pe = 0 U(r) sin ¢
(3.6)

The pressure field induced by trailing vorticity need not be

included here as it is also symmetric about the x-axis and

contributes no net moment on the disk.

We can now write an integral expression for the moment
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on one side of the disk about the x-axis

Y., © lou dd (2, 7)

Guy 37

*

|

oUUglV) sng sing Ydedr
\
Ne

nl

~
J

2a ™

: | v° Up) sind dbdr|
J

Now, to look at the far field behavior of this let

r&gt;&gt;T, which simplifies the expression for U,(r)

| ¥

Ja) = yd [ Yard
(3.3)

applying the lifting line result

(2.3)

al | Yaydza

L
Ug)= ————=

? 2p Uv*
and substitution into (3.7) gives

Mo _ L
QC XX

This reveals the interesting result that in the far field

’

&gt;’
 D&gt;

= wT  + 4
Te.

(3.10)

(3.11)

(r&gt;&gt;T), the rate of change of Mywith respect to r is con-
L

stant and equal to 2. Therefore the disk moment must cancel

the moment due to the lifting line for a sufficiently large

disk radius. It is also interesting to note that the moment
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induced on a disk of infinite radius by a finite amount of

lift will be infinite.

Now we want to look at the height of the apparent cen-

ter of effort of the disk and lifting line assembly. The

total moment is the sum of the moments on the disk and the

lifting line,

(3.12)

MN = M. + Mo

The apparent center of effort (Z.o) is the point at

which the lift would have to act in order to produce the

total moment about the origin. Therefore

(3.13)

Nondimensionalizing Z,, on draft (T) gives
T

ce. J ozdldz Mg
Ze iy

J

(3 .14)

For a constant distribution of lift, the expression
Z

—= obtained from (3.14), (3.7) and (3.6) isfor

Cee | A NamR i= LR (3.15)

Where R is the nondimensionalized disk radius,

N Bue
= ==

(3.16)
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For a semi-eliptical distribution of lift over the draft,

Xo 2 Q

XC = =[T72% (3.17)

3 similar result is obtained in the form:

Zee 2 |
ZL (FE Ke) (Bead) eas

wh 21¢.
-

ke (R31) -

-

~— id3)

and K and E are complete eliptical integrals.

The draft-wise postion of the apparent center of effort

versus R is plotted in Figure (9) for these two cases. The

asymptotic behavior of the slope for large R is apparent

and agrees with the earlier observation in equation (3.11).

The theory also makes the interesting prediction that for a

B,1/T of about 2.9, and an eliptical loading, the two moments

(disk and lifting line) are in equilibrium, with no net mo-

ment about Z=0, and the apparent center-of-effort is at the origin.

It is interesting to now compare the results of this

theory with center-of-effort results obtained from tank

tests. Figure (10) is a composite plot of the two theoreti-

cal results and the experimentally determined center-of-

effort's for the nine Delft models plus Antiope and the Stand-

fast 40. Tank results are plotted as % of total draft against

B_1/T. From this plot it appears that this theory provides
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a correction to the center-of-effort position of the cor-

rect magnitude to account for experimentally observed cen-

ter-of-effort positions.
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Chapter 4

DRAG DUE TO HEEL

It seems logical to expect that the residuary resistance

of most typical hull shapes will change as they move through

the water at different angles of heel. In the case of an axi-

symmetric hull shape, heel does not change the underwater

shape of the hull. However, for more general hull shapes,

with each new heel angle, a different hull shape is presented

to the water. Given that no satisfactory analytic theory

exists to predict residuary resistance, we don't expect to de-

velop an analytic theory to predict resistance due to heel.

Consequently, recourse must be made to empirical methods.

The approach adopted here is based on the assumption

that the additional drag due to heel will vary with speed-

length-ratio in a way analogous to residuary resistance.

Since we also expect the functional dependence of drag due

to heel to be symmetric about zero heel, we expect the first

term in a Taylor series expansion for the exact heel depen-

dence to be quadratic. We might also expect that this first

term will be the predominate term in such an expansion.

These observations motivate the use of this expression to

model the drag due to heel (R,) for typical hull shapes:

Ry4 = Co) Ad”

We expect Cy to be a function of the detailed hull

shape, and the speed-length-ratio. We have nondimension-
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alized C, on displacement as a matter of convenience.

Given a set of tank data, it is a straight forward

process to determine the value of C, which minimizes the

least square error. This has been done for the Delft Series

and is described, along with detailed results, in Appendix A.

The results of this effort are summarized in Figure (11).

In general, the value of Cs is seen to increase with in-

creasing speed-length-ratio. Cs is also seen to vary sig-

nificantly with hull shape. Although it is not obvious what

parameters will most strongly affect resistance due to heel,

a correlation with hull length-to-draft ratio has been ob-

served. In Figure (12) Cy 1s plotted against the length-to-

canoe body draft ratio (L/Tc) for each of the Delft Series.

For the range of hull forms represented in the Delft

Series the shallow hulls probably do change their underwater

shape with heel in a more unfavorable way than the deeper

hulls. This is reflected in the increase in Cs observed with

larger length-to-draft ratios. For deeper hulls Co is re-

duced, and in the limiting case of a very deep hull (Gz + 0)

we would expect residuary resistance to be essentially un-

changed for moderate heel angles, and hence Co &gt; 0.

For an extremely shallow hull shape such as a scow, we

might expect that residuary resistance would actually de-

crease due to the reduction in beam with heel. In this case

Cy would be negative. There is no indication of this type







-30-

of behavior for the shallow models of the Delft Series, and

we must conclude that either it does not exist, or there

are no sufficiently shallow forms in the series to exhibit

y

"H;
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Appendix A

DATA REDUCTION

This appendix describes the data reduction program em-

ployed to reduce the Delft Series tank data to the form pre-

sented in Chapters 2 and 4. The complete computer output

for all of the Delft Models is enclosed at the end of this

appendix.

The Delft Series tank data is organized in two groups:

Upright runs

- Runs with Leeway.

All models were tested with turbulence stimulators con-

sisting of carborundum sand grains epoxied to the leading

edge of the keel and bow. In particular, a complete set of

upright runs was made (single sand), the amount of sand

doubled, and the runs repeated (double sand). The primary

objective of the data reduction applied to the Upright data

is to correctly extrapolate to the 'mo sand" condition in

order to establish the ''bare hull" residuary resistance.

The procedure used here is essentially identical to that de-

scribed in Douglas Jenkin's thesis (Ref.[2 ]), and reference

may be made to that paper for a description of the details.

The runs with leeway consist of two groups. Runs with

leeway and heel were made at 2 or more heel angles for 3

speed-length-ratios (approximately 1.0, 1.2, and 1.4). Up-

right runs with leeway were made for 2 speed-length-ratios

(approximately .7 and 1.2). (In addition most models had 4
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or 5 runs at a single heel angle and speed-length-ratio of

approximately .9. These runs are not included because they

do not contain sufficient information to warrant applica-

tion of this data reduction scheme.)

All of the runs with leeway for each model have been

fit in the least squares sense by

KOE @) = QO) + LVR) Yo (NV, @)

The upright resistance is R_ The induced drag is modeled

in the form

 NEY. Coy Fu
+o UTA

 3

and the effective draft
ala

|

le = TR

is the draft with which this induced drag behavior would be

associated in the limit of elliptical loading. Induced

drag is assumed to be independent of speed-length-ratio.

Justification for this assumption is found in Figure (13 )

which presents a composite plot of upright with leeway runs

for model I at two widely different speed-length-ratios.

Also, Letcher's work in Ref. [ 4 ] shows no significant moti-

vation to assume that induced drag depends upon speed-length-

ratio.

The resistance due to heel is modeled by the equation
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Cy lgV) = Coll) ran @7

This assumed quadratic dependence of resistance due to heel

could be regarded as the first term in a taylor series ex-

pansion for the resistance due to heel about ¢=0. An in-

dication of how accurately this first term models the exact

heel dependence might be obtained by comparing R, with the

upright resistance as determined by the double sand upright

tests. This has been done and may be found on the line *RU%*

under heel and side force coefficients. Alternatively, the

difference between R, and *RU* might be attributed to measure-

ment errors and lack of repeatability in the experiment. In

the case of the upright tests with leeway, the extrapolation

to zero side force is quite accurate, in particular because

most of these tests contain some runs with essentially zero

side force. The discrepancy found between R, and *RU* is

seen to be essentially comparable to the discrepancy seen in

the heel with leeway tests. It thus appears that the assump-

tion of quadratic heel dependence is satisfactory to deal

with the data at hand
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0.540

1.573

0.616

Je 0957
).698

Ve 740

0.783

0.828

0.874

Je 920

0.964

RB

0.027

0.045

J.0h8

0.102

0.141

0.196

0.229

V.274

0.327

0.383

U.lly

0.501

Ue 580

0.702

D.891

le 159

lelU
, 86

2.34.

2.912

3.548

$2706

RU-LB

0.126

0.181

0. 247

0.32%

0.421

.534

e597

).675

)J.761

).851

3.937

l«0841

«157

»318

"»5u8
» 856

'.229

2.652

J. 175

1.7485

bo 469

Se 243

*RU-LB*

0.126

0.180

0.246

0.422

0.5338

0.6904
0.676

0.754

0.840

0.933

Te 040
1.1790

le 334

1.552

1.840

2.204

2.6590

3. 1480
3.793

4.431
5 242

ERRUR

0.001

-0. Jul

-0.002

Je0

0.006

0.0N

0.006

=0.011

0.004

=0.09%0

Ne12

0.010

0.00% Osu

=0.016 -0.¢

=0.016 -0.7

0.992 =0.1

0.000 0.2

0.907 0.2

0.012 0.3

0.011% 0.2

CF Ci

0.00528 0.00182
0.00506 0.00230

0.09489 0.29229

0.00475 0.09240

0.00463 0.00274

0.00453 2.00304

0.0044n 0.00324
0.90444 0.32343

0.00440 0.00374

7.00436 0.00396
0.90432 0.0J415

0.00424 0.00445

0.00425 9.00484
0.006422 0.00533
0.00419 0.00625

0.09416 2.33731
0.00413 0.00362

0.00411 0.01021

0.90403 0.01195
0.00406 0.01306
0.00403 0.01602
3 00401 D_.01R926

CF

0.00524

0.00506

0.00489

0.00475

0.00463

0.00453

0.00448

0.00444

0.00440

0.00436

0.00432

0.00428

0.004625

0.00422

0.00419

0.00416

0.00413

2.000811

3.00408

0.00406

0.00493

0.00801

CR

0.00146

0.03167

0.00187

0.00213

0. 0J234

0.002613

0.20279

0.00304

0.00332

0.003517

0.00372

0.00398

0.0%427

De OUURQ

2.00569

2.00691

0.00826

0.00979

0.01156

0.01351

0.01554

a.901770

SCR*

0.00184

0.002901

0.00222

0.00247

0.00276

0.90309

0.20327

0.33347

0.00369

0.03391

0.30416

0.00447

0.90487

D.0JS5u4u

0.00623

3.33729

0.00861

0.01017

0.01195

0.01391

0.01603

3.01220

SCR*

0.00159

0.02165

0.00185

0.00298
0.00236

0.00269

0.00286

0.001395

0.0022%

0.30347

2.92369

.00397

0.99416

0.00491

0.00572

0.23681

2.00617

2.33¢78

0.01159

0.91255

0.01559

hv

LF



MIT PRATT PROJLCT DELFT SERIES MODEL 1 (CANOE BODY) 1976

LEL= S.249PFT, LSN= 5.249 PT, WETTED SUSPACE= 6.945 PT**2, DRAFT= 0.410 PT, DISP=83.398 LB

AVERAGE DELTA CT BETWSEN LOUBLE AND SINGLE SAN=.0004R

nESIDUARY KESISTANCE COIFPICIENTS:

VETL: J.40C00 U.6UV)V J. 80UJ0 1.0300 1.20000 1.42000 1.60000 1.80000

CR: 0.00082 0.09120 0.00189 0.00278 J.00441 0.01014 0.01995 0.02845
BRE/LISP: U.00010 2.00055 0.00146 0.00335 J.91766 0.02398 0.96163 0.11128

HELL AND SIDE FORCo RESISTANCE COEFFICIENTS

C1: 0.9005

1/7: 1.054

Ts: 0. 432

J 2 3 @ 5

v/hTL: 1.033 1.205 1.377 0.682 1.194

Ca: 0.5066:-02 0.9979b~-y2 0.2032:-01 0.1151E-02 0.A924E-02

RO: 0.890 1.449 2.811 0.319 1.351

SKUs; Vv. 888 1.411 2.724 0.338 1.363
EUR: 0.v02 0.937 0.987 -0.019 -0.012

LUS-PC: Oe. a Leb Ja2 -9%.6 0.9 ”
ay



XIT PRATT PROJECT DELFT SEB1ES MODEL I (CANOE BODY) 1976

LUL= S.289PT, LSH= 5.249 Fi, WETTED SURPACE= 6.945 Pi=s2, DRAPT= 0.410 PT, DISP=83.398 LB

A

RUN

435

J436

1437

1438

id 39

339

441

442

63

444

1445

546

gu?

148

1449

1852

145)

1452

453

1854

‘455

14506

i437

i458

1459

1460

461

1402

1463

 4h 4

165

[466

Ho?

bol

Wu9
479

471

472

y73
474

475

i476

377

1478

1479

489

eu}

42

483

Y4¢

3 of -

1/8TL PHI Pit
Jeu3s 10.9 0.607

1.933 1u.0 1.234

1.033 10.0 0.049

1.205 10.0 1.166

1.205 10.0 0.609
1.295 10.9 =0.265

1.29% 19.0 1.410

1.033 29.0 0.272

1.933 20.0 1.974

1.933 29.0 lo2413

1.205 20.0 l« 119

1.235 20.0 1.929

1.205 20.0 Je BUY

.235 299 Jol 34

177 20.0 0.451

iv 317 20.0 la 171

1 377 23.0 1.379

«031 30.4 2.357

1.23 20.9 J.871

lewd. 30.0 2.128

leu3s 30.0 1. 581

Ja29% 39.9 le4b9

I» 205 30.0 2.238

 2d 30.9 D774

Jed77 30.0 J.929

le d7T 39.0 le 991

le377 30. 2.550

). bH2 0.0 =-0.412

J. 682 0.0 =0.d91

Je 082 0.0 =1.131

0.082 0.0 ~-0.655

J.682 Ved =. 141
0.042 0 0.041

0.buy2 De 0 0. 209
Jeol2 3.0 =~0.293

J.oH2 0 =0.534

Jebd2 TU =0.0Y14

i. 194 Jy =0.390

bog 0 -U.836

L134 2) =1.334
194 J.0 ~=1.824

194 2.0 =2.374
» 194 Ve 0 ~2.934

- 194 1.0 =3.477

194 3.9 Je UU4

Je 194 Ue. 0 0.758
le 194 Je 0 0.399

re 194 0.0 =J.362

ja 194 3.0 =-0.855

1. 194 0.0 1.39%
Lay ~ a&gt;_C3

“RY*
J. 888

Va 288

J.uls

Ted 11

let 11
ial 11

1.411

Je 88d

J.B88

UHHH

1.411

lel?

le 11

Je 11

L724

2.724

0.388

V. 588

0.888

J.888

j-4 11

1.411

le 811
t.724

2.724

0.338

1.338

0.338

V.338

.334

J.338

N.338

Je338

1.339

0.33%

1.363

ie 303

lel3b3

1.364

3161

 3€

3¢

i»303

1.363

1.363

i,363

e303

le363
{ Ap

10

0.890

0.890

J.390

1.449

449

le 449
'.449

0.590

0.14450

J.#90

1. 449

‘2449

J. 449

Ja U9

2.811

2.811

2.811

J.H490 J
J. 4990 ted
0.490 Je3
3.890 0.3

1.449 2.06

Jalil 9 “eb
lo 449 2.6
2.811 3.2

2.811 J.2

2.811 3.2

J.319 -5.0

Jed19 5.6

3.319 =5.6

0.319 =-5.6

2.319 &lt;=5.0

).319  =5.06

Jo 319 -5.6

e319 -S.0

).319 -5.06

le 319 -5.6

391 -u.9

351 0.3

+351 =0.9

451 -0.9

»381 =J.9

«351 =0.9

2351 =0.9

2351 =J.9

1e351 =-J.9
1.351 =0.9

1351 =0.9

1.351% -0.9
1. 351 Je 9

4 %

RH

9.038

0.091

0.903

0.077

0.004

=J. 018

0.119

0.020

0.203

0.102

9. 195

0.203

0.0290

0.020

»0.025

J.D20

0. 145%
J.342

J.u58

0.186

0. 145

0.293

Je.973

-0.001

Vv. 044

J. 235

0.031

0.082

0.137

0.051

e014

J. 01H

0.123

2.713

0.038

Je 053

~0. J%59
J.047

Vv. 105
0. 1€C4
J. 257
0. 353
V.490

Deu ll

0.021

0.010

-0. 001

0.025

0. UY6

PRU EPC

0.024 -37.1

0.089 =1.7

0.003 12.0

0.064 -17.2

0.022 433.1

0. 007-139.9

0.090 -24.3

0.016 =2).4

0.234 15.1

2.100 -2.1

0.082 =15.4

Vo. 183 =9.7

0.036 84.1

0.036 v1.5

0.ul1=-103.¢

V.038 W&amp;6.4

0.107 =26."

0.343 J.

0.070 21.

0.284 =1.°P

0.169 =9.¢

9.153 5.0

0.271 =7.4

UV. 088 22.6
Da0 1520

Je 196 ~16.8

0.022 -29.06

0.103 25.7

0.166 21.2

0.056 8.4

V.003 ~-85.7

J. 000 -99.3
J.009 -538.3

0.011 -38.4

0.037 =2.6

NeVb3 17.4

De 006-113.0

2.030 -37.2

0.070 217.17

7.142 -13.5

Ue 240 =6.6

)e366 2.2

D514 4.8

0.000 -99.4

v.028 17.06

2.007 -30.7

Je OUG-542.8
3.031 23.4

De 083 -13.2
Je. 365

nr

- PRT EBR EPC

de 928 0.914 -0.014 ~-%.5

). 981 0.980 -0.002 -2

V. 853 J.393 0.000
le 526 1.512 ~0.013

1.453 1.471 0.018

i431 1.456 0.025

lo 567 1.539 =-0.029

e911 J.906 =~0.004

ls 094 1.124 0.031

1.992 9.990 =-0.002

laS43 1.529 =0.015

1.651 1.632 =0.0u29

1.468 1.485 0.017

468 l.48é 0.016

» 787 2.112 0.026

1.837 2.850 0.012

7 956 2.919 =0.038

232 1.233 0.000

Jo 948 ).960 0.012
le 179 1.174 &lt;0.005

1.076 1.059 =0.017

le 594 501 0.007

JeTU2 le 720 -0.022

e521 1.536 0.015

2.811 2.826 0.01%

7.855 2.379 0.224

3. 047 3.007 -0.0u40

7. 351 Jo341 ~0.009

Je 401 J.422 0.021

0. #56 J. 486 0.029

). 370 2.137% 0.005
J. 337 Jos. 2 =0.016

J. 337 Je.319 =0.0138

Ya 342 ).329 =-0.013
)e 337 0.330 ~-0.007

J. 357 0.3356 =0.001
1.373 }.382 0.009

Je 301 le 357 J. 056
1.398 1.380 =0.018

ie 455 1.426 -0.029

1« 515 '«493 -0.022

607 «590 =0.017

1. 709 1.717 0.007

+841 i.864 0.023

‘e365 1.351 =0.014
1.371 1. 375 0.004

'+360 1.357 =0.093 ~¢

je JUY9 1.356 0.007 J.
1.376 1.382 0.006 &lt;e

L446 1.434 -0.013 -f

» 704 1.715 0.011

D.Nlu

pp

A
 |



NIT PHATT PROJECT DELFT SERIES MODEL I (HALP-KEEL, BASE BOAT) 1976

Lél= 5.249PT, LSH= 5.222 PT, WETTED SUBPACE= 8.327 PTe*2, DRAPT= 0.774 PT, DISP=86.921 LB

UPBIGHT RESISTANCE WITh DOUBLE SAND KMS ERROR= 0,008 LB 0.4 PERCENT

1-KTS 1/BL" RY RR RU-LB ®*RU~-LD* ERROR
J.986 Jats. J. 128 0.118 0.038 4.157 Je 157 0.001

“183 7.518 Je 154 0.163 0.061 ).225 0.224 -0.00N

le380 Jv. dGY yo 1B0 V.215 2.092 Je 306 0.305 -0.001

e977 V. 699 Je 200 0.273 0.129 0.401 0.402 0.000
1775 1.777 Je231 Je 336 0.177 2.514 0.515 Je JU2

972 Ve 303 Ye297 0.406 0.242 J.648 0.650 0.002

1.970 0.966 Ne 270 Ue. 441 0.243 3.725 0.746 0.001
e169 Te 94Y 0.283 Ja 481 0.330 v.811 0.810 =0.901
lo 207 0.992 3.295 0.521 Ua3n J.904 0.903 =~0.01

'. 300 1.035 J. 308 0.562 0.447 «010 1.906 3.004

» 465 1.979 d.321 0.605 0.522 le 127 la 121 =0. 0495

2 563 le 122 J. 354 0.649 0.004 «257 1.295 0.092

1.662 Jo 165 Je du? Je 694 Ve7u8 le U2 L411" 3.013

le 760 le 208 Pa360 Je741 Velib 2 603 le613 0.010
.89) le 25% e373 0. 789 1.074 i.863 e863 =0.0)0

»958 le294 Ye JUS 0.839 le 344 2.183 2.179 ~0.003

"050 1.337 0.398 C.89¢0 1.694 2.584 2.571 -0.913

t, 155 1.381 J. 11 0.942 2.112 3.053 3.046 =2.917

1. 253 da d2i 0.424 0.995 2.618 3.613 3.611 -0.003
Jo 352 le 467 J. 437 1.150 J.211 4.262 4.269 0.008

Ja 51 1.519 Qe. 459 1. 197 J. uv6 5.002 5.043 0.021
t.5u9 1.553 0.462 1.168 4,722 S.4R6 5.072 -0.01%

JPHRIGHT 1 = “ANC YHITH SINGLE SANL KB8S ERKOK= 0.010 LB U.6 PPRCru™

I-KT3

1.986

J. 183

Je 389

15717

«775

14972

2.J71)

2. 169
1,267

2.366

2.405

2.563

062

2.7060

2.859

2.950

Je 1506

Je 155

3.253

Jo 352

Je 451
3. 549

T/8LT
Je.ull

v.9218

0.604

0.69)

0.777

J.d63

Je 300

U.749

Je 992

'.A35
» 379

“122

'e 10S

U8

le291

le 294

1.337

la 3B1

Jo 424

Jo467

i. 510

ry

Jo 124

D.154

0.1480

Yo. 200
veld

0.25?

0.279

Ve 283

3.295

J.30b

J, 321
de 334

3.347

Je 360

1.373

Je IRS

Je 198

0.411

0.424

V.u437

0.450

Oe 462

ar

Je 118

0.163

e215

1.27)

Ve sdb

0. 4006
Volts

0.4P1

v.521

Y.562

Je 605

0.649

0.694

0.741

De 789

C.039

Je 894

0.942

9.995

1.050

1. 107

1. 164

HR

0.032

0.050

0.076

ve 139

Ue 149

0.209

Ve 247

0.292

Je 343

J.392

D.447

3.017

0.628

0.762

e978

Ja249

1.606

2.02

1.51 J

3.119

3.794

RU-LB

J. 150

J.214

J.291

Je 381

Del4PrS

7.615

J. 690

D774

J. 864

1.955

"e092

166
» 323

+504

Jadu

» 088

2.8496

2.963

1.512

4a 160

4.901

*sRU~-LD®

Ue 150

0.214

0.290

0.342

V.440

0.061 1
Ue. 609
0.768

UV. 854
0.950

1.056

l. 180

1.330

1.518

le 702

2.077

2.472

24952

3.520

4.177

4.918

$.733

ERROR

=0e JJ

=0. 020
=0.001

0.320

Ve cJ5

Jee

-0.901

-0.0006
0.010

-0. 045

0.925

0.014

0.007

Je.J14

-0. 0J2

0.010

=0.024

=0.011

0.008

0.017

0.017

E-PC

Oe

~0.3

0.4

0.1

0.

Cd.
0. t

=-0.1
=0.1

=C.%

-0.

0

Cot

= -

0.

-0.5

-0.2

-0.1
Ve2

0.4

-0.2

E-PC

~0.0

0.1

~0.2

0.1

0.9

J.

Ll Pe
“ho

w {)

J

1

~0. 1

0,5

=0.f

0.6

0.2

0.4

0.3

0.3

CF

0.00530

3.00503

0.00491

0.00476

0.00464

0.30454

0.00449

D.00u4S

2.00441

0.006137

0.00433

0.00430

0.00426

0.00423

J.00420

3.00417

0.00414

0.00412

0.00409
0.00407

0.00404

9.00402

CFP

0.0053)

0.00508

0.00491

0.00476

0. 00464

0.00454

0.00449

0.00445

0.90441

0.00437

0.00433

0.00430

0.00426

0.00423

0.00420

2.00017

0.00414

0.00412

0.20409

0.00407

0.00404

0.00802

CR

0.00171

0.00191

0.00209

0.00225

0.00245

0.90271

2.02287

0.00305

0.00324

0.00348

0.00374

0.00402
0.00434

3.00492

3.09571

0.09664

0.09729

0.09923

0.01076

0.01243

0.01423

0.01631

CR

3.30141

0.00157

0.00174

0.03190

0.00205

0.3)234

0.00251

0.00271

0.09290

0.09305

0.90320

0.00342

0.00386

0.3)435

0.00518

0.00621

J.00748

0.00883

0.01034

0.01204
d.01386

0.01583

SCR*

0.00173

0.20139

0.00206

0.00226

0.00247

0.09273

1.93788
0.00394

0.03321

JedN3by

0.00370

0.90401

0.00442

0.00u97

de 92571

D.V0666

2.00783
0.00920

0.01075

0.21246

0.016319

0.01625

Che

9.00141

0.00156

0.03173

0.00191

0.00212

3.02226

0.00250

0.29265

0.99232

0.00301

2.00323

0.00352

0.00390

JeJdQuu3

0.00518

0.00616

0.00737

0.00778

0.21331

0.01210

0.01392

0.031577

4

Je

vf



MIT P4ATT PROJECT CELFT SERIES MODEL I (liALP-KEEL, BASE BOAT) 1976

LWL= 5.249T, LSH= 5.222 FT, WETTED SURPACE= 8.327 PT**2, DRAPT= 0.774 PT, DISP=86.921 LB

AVEZ AGE DELTA CT u&amp;TW:EN DOUBLE AND SINGLE SAND=.0UJ4¢9

RESIDUARY RESISTANCE COZFPICIENTS:

VRTL: 0.40000 0.60000 0.20000 1.00000 1.20000 1.40000 1.62000 1.80000
ca: Je JUOTU J.231)3 V.00136 J.00229 J.J0348 0.00890 0.91746 0.02580

RR/DLSP: 0.30016 0.90054 J. 00138 d.0031%06 0.00772 0.02409 0.06174 0.11546

HEEL AND SIDE POKCE RESISTAECE COEFPICIENTS

Ci: 1.4146

[i/T: 0.840
Fs: Ua69)

’ - J

V/RTL: 1.035 1.208 1.3381
odl: 0. TO40E-I5 0.1964E-05 0.4245EK-07

Co: 0.5163E-02 0.1016£-01 0.26255-01

i0; 1.011 1.025 3.224

RUS; 1.006 1.613 3.946

0p: 0. 005 0.012 0.177

EUP-PC: 0.5 0.7 5.8

4

0.685

5

1« 197

0. 1338E-02 0.9195E-92

0.385 1.5238

. 06395 1.557

-0.010 -0.029

~-2.6 -1.8
I

(=



RIT PRATT PHOJECT DELFT SERIES BODEL I (HALP-KLEL, BASE BOAT) 1976

LEL= 5.249FT, LSN= 5.222 FT, WETIED SURFACE= 8.327 PT*¢2, DRAFT= 0.774 PT, DISP=86.921 LB

RIN

1346

1387

1388

1349

1332

‘391

'392

193

S93

5

96

87

398

1409

401

1492

493

4

.4u5S

1406

407

M8

1429

419

411

$12

1433

ria

1415

i416

ct?

+18

C1

in2Q

21

122

423

ey’

449

426

14357

La

L29

®TL PHI PH

1.935 10.0 3.327

1.235 10.9 J.433

1.u35 1430.0 2.245

1.435 10.0 -0. 217

1.2) 10.0 2.183
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HIT PRATT PROJECT DELPT SERIES MODEL I (LARGE TANK, BASE BOAT) 1976

LWL= 5.249FT, LSH= 5.195 PT, WETTED SURFACE= 9.137 eT¢*2, DRAPT= 1.135 PT, DISP=89.198 LB
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MIT PRATT PROJECT DELPT SERIES MODEL I (LARGE TANK, BASE BOAT) 1976

LiL= 5.249FT, LSH¥= 5.195 PT, WETTED SURPACL= 9.137 PT**2, DBA?PT= 1.115 PT, DISP=09.198 LB

AVEL AGE DELTA CT BETWSEN DOULLE AND SINGLL SAND=,00051
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HIT PRATT PROJECT DELFT SERIES MODEL I (LARGE TANK, BASE BOAT) 1976

LWL= 5.249FT, LSA= 5.195 FT, WETTED SUEFACE= 9.137 FT**2, DEAFT= 1.135 FT, DISP=89.198 LB
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817 PRATT PROJLCT DELFT SERIES MODEL 1:1976 UPRIGHT, 1975 HEZLED

LUL= 5.249FT, LS¥= 5.195 FT, WETTED SURPACE= 9.137 PT+#s2, DRAFT= 1.135 PT, DISP=49.198 LB

JPRIGHT HESISTANCE ITH DUWBLE SAND EMS ERROE= 0.004 LB 0.4 PERCLNT
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MIT PRATT PROJECT DeLPT SERIES MODZL I:1976 UPRIGHT, 1975 REELED

LWL= 5.249FT, LSH= 5.195 PT, WETTED SURPACEs 9.137 FT*¢2, DhAFT= 1.135 PT, DISP=89.198 LB

AVERAGE DELIA CT BETWEEN DOUBLE AND SINGLE SAND®.00041

RESIDUALY RESISTANCE COPPICLZNTS:

TRTL: 0.40000 3.60020 3.80299 1.03000 1.20000
Cit 2 0.90107 0.00148 0.00196 0.03255 0.00379
RR/DISP: Je 00025 J.00078 Ve 00 184 0.0J)374 J. 00801

1. 40000 1.60000 1.80000

0.00870 0.01650 0.02021
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KEEL AMD SIDZ PURCE RZSISTANCE COEPPICIENIS

ci: 1.7003

FE/T: Va767

TE: 0.871

i 2 3 4 S 6

T/RTL: 1.038 1.211 1.384 1.557 0.686 - 1.200

CPHL: 0.1580E-06 0.2427E-05 0.3872:-95 0.4648L-05 .

COs 0.5544E~02 UJ TUU3E-U1 0.2608E-01 0.5793&amp;-01 0.1593E-02 0.1039E-01

RO: 1.111 1.744 3.360 6.445 0.437 1.726

PRUE: .111 1.725 3.283 6.256 0.448 1.667
Lup: . =0.009 0.919 0.077 0.189 -J.012 0.059

20P-PC: =-0.0 1.1 2.3 3.0 -2.6 3.9 J
.



AIT PRATT PHWOJECT DELFT SER1tS MODEL 1:1976 UPRIGHT, 1975 HLEELED

LdL= 5,239FT, L38= 5.195 PT, WETTED SUKFACE= Y.137 PT**2, DRAFT= 1.135 PT, DISP=89.198 LB
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AIT PLATT PROJECT LELPT SERILS KODel I1:1976 UPRIGHT, 1975 HEELED

LBL= 5.249PT, LSH8= 5.195 FT, WEITLD SURFACL= 9.137 FT*%2, DRAPT= 1.135 PT, DISP=89.198 LB
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NIT PRATT PROJECT DELFT SEKIES MODEL II-A (BASE KZEL) 1975

LWL= 5.249P7, LSH= 5.184 FT, WETTED SURFACE= 8.7172 PTes2, DBAPT= 1.196 FT, DISP=89.344 LB
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v.43)

0.523

0.606

Jd. 093

J. 719

J. 366

J. 09

Je ¥93

0.996

1.39

‘ae JB2
ie 126

-109

ile 212
+256

.299

- 342

i» 386

le 429

1.472

1.9515

1. 559

4]

0.129

Jeo 155
J. 181

Js 200

Ved 32

Ue 258

Jae2l1

Ve284

0.297

de 309

De 322

Jed3S

).348

Je JO1
le 374

1.387

Jo. 400
Jol 13

J. 425
De 438

2.451

0. 8648

RF

U. 126

0.174

0.229

0.290

V.3by

U.432

Val71

0.512

0.555

Ve 599

J.644

0.691

0.739

J. THY

Je HUY

0.893

0e947

le 002

le 059

la 118

1.177

1¢239

He

0.013

0.331

D.060

Ve. 096

Ua 142

0.198

0.234

0.277

D334

J. 389

0.452

0.524

0.628

0.783

1.0138

1.349

Je 705

2.261

2.001

3.558

4.352

5.254

RU-LE

J.139

J. 205

De 2R9

Je 386

Ja 500
Jeob3l

1a 705

U.7H9

0.888

0.958

1.096

Je215

1.367

Je572

'. 859

2241

2.712

1.263

3.920

b.6176

5.529

6.4913

SR U-Luw
0.139

0.205

0.277

0.3385

0.501

0.635

0.710

0.792

0.340

V.978

1.088

1.218

1.379

1.548

le 865

2.230

1.691

3.255

3.922

4.690

Se. 547
6.877

ERRUk

0.001

0.9230

~0.002

0.091

0.901

0.0905

0.2)5

0.002

-0.008

0.010

~0.00R

0.033

0.012
0.016 i

0.1206 0.
~0.012 ~0.6
-0.020 «0.9

~0.008 =0a.7
0.002 Gg.
0.914 0.3

0.018 0.3

0.016 eq 2

cr

0.00535

0.00513

0.00496

0.00481

0.00469

0.00459

0.00454

2.70449

0.00445

0.00441

).00437

0.00434

3.00430

0.00427

0.00424
J.00421%

9.00418

0.00416

0.00413
0.00411

0.00408
 Nn oulEk

CF

0.00535

2.09513

0.00496

0.00481

0.00469

7.00459

0.00454

2.00449

0.00445

J.004%41

“+ 00437
0.00434

0.00439

0.00427

D.00424

0.00421

J.00418

0.00416

3.00413

0.20411

0.004008

0.00406

od

0.00232

0.00228

0.03235

0.00250

0.00265

0.00286

0.00295

0.00311

0.00323

0.00345

3.00362

0.003n3

J.00821

0.00477

0.00563

0.00689

2.00n29

3.00988

2.01164

0.01361

0.01567

nN_N1740

Ck

0.00054

0.00091

0.0ul30

0.00158

0.00187

0.00211

0.03225

0.0024)

0.00268

0.00287

0.00307

0.09329

0.00366

0.00424

2.03514

0.00637

0.607690

0.00937

0.01115

0.01307

0.01508

0.01721

Cp¢
0.00227

0.00232

0.90239

0.00250
0.00264

0.00263

0.00295

0.09308

0.C0323

0.00341

9.09361

0.0038r

0.00u27

0.00654

0.00567

0.00679

0.00020

0.00984

0.01169

0.01367

0.21572

0.01778

*CR*

0.00057

0.00091

0.00125

3.00157

0.00187

0.00216

0.00239

0.00245

0.00261

0.00280

0.00322

0.0930

J.C0373

0.00633

¢.Gu517

0.00631

2.00771

0.00534

0.01116

0.01312
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NIT PRATT PROJECT DELFT SERIES MODEL II-A (BASE KEEL) 1975

L¥L= 5.249FT, LSH8= 5.184¢ FT, WLTTED SURPACE= 8.772 FT*%2, DuAFT= 1.196 PFT, DISP=89.344 LB

AVERAGE DELTA CT GETWEEN DOUBLE AND SINGLE SA¥D=.0005%

BESIDUARY BKESLSTANCE COEFFICIENTS:

7aTL: 2.40000 J.60000 U.80000 1.00000 1.20000 1. 40000 1.60000 1.80000

Cd: 0.00117 0.00130 0.00160 0.00217 0.00357 0.00936 0.01850 0.02225
Ba/0ISP: Je 20720 0.90066 J. 00144 0.90305 0.00723 0.02578 0.06658 0.10138

HEEL AND SIDE FORCE KuSISTANCE COEFFICIENTS

CY: 1.6069

IE/T: 0.749

rE: 0.943

10

1/87TL: 1.039
F/RTL: 1. 201
c2hi: D.8474E-VU06

20: 0.5077c~-92
20: 0.92945-22

102 1. 052

(03 1.626

RUS: 1. 061

RUS: 1.622

100: =v. 009

302: -U.016

BU2-2C: -0.8

EUP-PC: -1.0

1.212 1.386 1.559

0.2397E-05 0.3406E-05 0. 1527E-05
0.99978-02 0.2653E-01 0.6122E-01 0.11448E-02 0.3661E-03 0.1098E-02 0.1234E-02 0.90762-02

1.682 3.3713 6.709 0.388 0.320 0.385 0.397 1.588

1.682 3.317 6.656 0.433 0.436 0.435 0.434 1.626

-0.000 =0.004 0.052 =0.045 -0.116 -0.051 -0.038 =0.039

=0.0 “Jel 7 U8 -10. 4 -26.6 -11.6 -8.7 -2.8

I:
-

“as

i



MIT PHATT PROJECT DELFT SERIES MUDEL II-A (DASE KEEL) 13975

LBL= 5.247PT, L3M= 5.184 FT, AETTED SURFACE= 8.772 FT®*2, DUAPT= 1.196 PT, DISP=89.344 LB

PH1 Ph

10.0 le 650

1J.0 2.2613

10.0 ).972

10.0 14630

19.9 2.263

10.0 J. 8178
10.0 2.895

lv. 0 1.672
. J0ev 2.279

212 ),) 1.645

386 10.0 le6S™

3s 10.0 J. 9y-

3d JJ.U 2.21

.346 10.0 le 510

»5%9 10.0 le 061

599 !0.v 1.833

599 10.0 2. 442
553 12.9 1.0%)

«039 20.0 J. 055

Jedd 20.0 1.997

 13) 20.9 4.305

1.33% 20.9 J. 1724
lewd 20.0 1.911

1.039 20.0 1.193

«+212 20.0 4.089

1.217 29.3 1.882

le 212 290.0 3. OBO

1. 212 20.0 3.3806

le212 20.0 2.813

1.346 20.0 2.923

1.395 20.9 1.015

le346 20.0 1.150

ledb6 20.0 i. 564

1.559 24.0 1.601

1.5959 20.0 Jeo O41
1.593 20.4 £e 243

1.039 30.v 5.U35

l.037% 3u.u 5374

1«339 33.) 3.479

1.949 30.0 hed39y

l.939 30,0 1.875

1.239 39.4 j.u67

1.039 30.0 he252

i 212 30.4 1e997

tgs Ja212 30.0 1.337

oT e212 30.3 5.089

149 le386 30.0 4.992

350 le 386 30.0 6.201

i151 Je386 30.0 3.49)
31 Jab87 0.0 -0.031

we J.6d9 Jed 3.695

503 Ve LUB 0.0 2.544
304 Jo688 0.0 1.318

tJ
dy

*hi*

la U61
la 61

level

1.061

Javb1l

l.U61

1.682

leb32

1.602

1.632

Jad7™

1.37

231)

JoJ377

3.650

D.656

b.656

5.656

1.061

leidb1}
1.061

1.061

Lb}

1001

je 682

2582
PY YP

lw 682

jalO82

1.377

1. 377

1.377

17

he050

b.a56

5.650

1.061

le 001
+061

2061

1.061

l.061}

v61
682

S.082

-bU2

1 -h82

ob

}

led.

D.433

Jal 36

0.435

De. 435

RO er

e052  =~0an

le 052 =0.4d
1052 =0.3

1. 052 =U. 8

le52 =). 8
Ja0%2 =0.8

le632 =0.0

2682 ~0.0

12682 =-0.9

1.682 =e 3

3713 -0.1

+373 =0.1

3713 -0.1

4.373 =0u0

2.709 J.4

2.709 0.8

6.709 0.8

be 709 Je8
2052 =0.8

2052 -0.8

2052 =yu.8

2U52 =0.H4

10052 -J.8

.052 =-0.3

«682 =0.0

Jb 2 =-Je)

e022 =04V

Jo082 «0.0

Jab 2 =0.9

e373 -0.1

e373 =0.1

3.3713 =0.1

3.373 =u.

b.709 0.6

6.709 0.9

5.709 J.b
1.052 =0.d

1.052 -0.8

le152 =u.8

2052 =9.8

«052 -0.8

‘w052 =-J.8
, 052 ~-0.8

b82  =0.)

‘e682 -0.9

eb82 =0.0

2662 =0.0

‘2373 =0.1

1. 373 -0e1
«373 -0.1

J.388 -10.4

1e 320 =26.06

DeJH5 -11.6

0.385 «11.6

RH

0.03%

Jo 074

0.03Y

0.048

V. 077
0.017

0.035

v.057

De 062

 JQ. 064
0. 104%
J. 093
0.075

~0.007

Ue 020
0.129

0.038

0.929

Oe 141

0.048

0.227

0.127

Je 999

0.227

Je 102

0.161

0.236

9.119

0.179

0.137

D.201

Jeo212

Ue 1906
0.104

J. 051
0.Jd44d

9.511

0. 196

D.524

1.310

0. 202

0.377

J. 380

0.287

0.549

2.421

Je 412
Je 995

2.337

Vv. 000
0.37)

0. 10V

0.059

PRH ERC

0.036 ~-7.:

Je 065 =12.7

0.015 =49.8

0.036 -25.8

0.965 -15.2

0.013 -23.2

)J.028 -19.7

Je UUb ZV 1

J. 067 8..
Jo 045 -29.6

J.V49 -52.9

0.037 =30.9

0.063 -15.

Yo 0U6-620."

Je dd0 =2.¢

J.031 8.7
D.045 19.8

0.019 =-32.

J. 175 2

J.063 32
0.237 4

J.136

Ue. 062
0.22°¢

9.2°

De 117

Ve. 169
Jed25 =u,

0.155 30

0.179 J.

Je 149 9

0.237

v.20?

Je 107

Je 104

Ja 081
0.338

0.520

0.179

v.515

0.319

Je 179 =1

0.365 ~-3

2.411 6

Ve 290 ¥.

0.517 =4.

0.398 =o.

J. 441 6.1%
0.532 -10.7

0.356 S.4
0.000 =0.2

0.370 eV

0.176 10.0

0.087 io 7

RI

1.091

1.127

le082
'. 100

la 129

 a 069

717

739

te THY

‘e706

 477

1.426

Jo HUB

1. 364

"729

2.737

5.746

he 737

«193

1» 100

le 279

» 179

11

'. 261

2909
Jo 784

la 43

«918

«801

552

"2510

574

i» 585

be 905

812

©7199

JRO

563

243

‘e 576

362
, 254

429

064

169

2222

105

 » 185

964

Ja TW

J.388

1.699

0. 545

PRY ERE EPC

1.089 -0.003 -0.3

1.117 -0.009 -0.8

1.067 -0.015 =~1.4

l.088 =-0.012 ~- !

1.117 =0.,012 =~' (

1.005 -0. 004
«719 =0.907

2728 =0.012

1.749 0.005

1.727 -0.019

s. 422 -0.055

J.410 =0.0%6

J.436 -=0.012

J. 419 0.05%
b,128 =0.901

6.740 0.003

6.754 0.007

n° =-0.009

i. 0.035

l.116 0.015

1.289 0.010

1. 188 0.009

iel1l4 0.003
1.278 0.C16

Yalu 0.005

1.799 0.615

1.851% 0.008
1.997 =0.011

1. #37 0.036

1.5%? 0.000

3.52 0.012

1.610 0.037

3.560 =0.008%

6.879 =-0.030

5.8 2 =-0.000

5.79u 0.030

le 350 0.010

12 0.009

le2 2 -0.016

1.367 =0.010

Joa. } 0.009

1231 =-0.023

l.417 -0.012

2.093 0.025

1.972 0.003

e199 =-0.023 -~-
2.080 =0.025 -i

j.BY 0.029 0

3.9)5 =0.064 =?

3.729 0.018 0.
0.3838 -0.000 =-0.f

Je690 0.000 d.U

Ve 561 0.016 2.

0.4032 «0.002 =0.%

wn
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SIT PRATT PKOJECT UELFT SERILS MODEL IXI-A (BASE KEEL) 1975

LUL= 5.249FT, LSH= 5.184 IT, WETTED SURFACE= 8.772 F7**2, URAPT= 1.196 PT, DISP=89.344 LD

10n 1/UTL PHL PH *hU¥* RO EPC Ril

ud Jebus Jeo ¥ 0.701 0.434 2.397 -4.7 0.013
12 J. 63d ¢.0 =-0.322 Ue35 v.385 -11.6 J. 016

Jb 1.202 0.0 =0.317 1.626 1.588 =2.4 0.01

597 1.201 del v.018 1.622 1.600 -1.0 =0.006
508 lo vl 0.0 0.692 1.622 1.606  -1.0 0.010

309 1. 202 0.9 1.270 1.626 1.568 =2.4 0.039

"ra 1. 202 0.0 3.695 1.626 1.588 =2.4 0.083

Pal EPC ¥. PRT ERR EPC

0.013 =J.90 Jo 410 J.410 -0.000 -0.0

0.003 -n2.9 J. 401 0.388 =-0.014 -3.4

0.001 -91.6 1.593 1.589 =0.010 -0.o

0.000-100.0 1.601 1.606 0.006 0.3
0.004 -56.6 1.616 1.610 =-0.006 =-0.13

0.014 -63.5 1.627 1.602 -0.025 =1n

0.054 =~5.8 1.645 1.641 -0.003 -0O.

0.122 45.7 1.671 1.709 0.038 ?

0.020 1.1

{

LU

fe

&gt;



SIT PRATT PROJECT DLLFT MODEL SEMIES MODEL I-A (BASE KEEL) 1976

LUL= 5.250PT, l58= 5,184 2T, WETTED SURPACE= 8.772 FT**2, DBAPT= 1.196 PT, DISP=89.344 LB

UPRIGHT RESISTANCE WITH DOUBLE SAND RNS EBROK= 0.005 LB 0.3 PRRCENT

V-KTS */RLT Fa
1.986 Jo 433 0.129

le 183 2.520 Je 1595

'. 380 J.0oU6 J. 181
la 577 0.69) Je 2006

«175 Je. 779 )o232
le 972 0. 866 1.258
2.070 0.909 Ve 271

2.169 Ja 953 ).284
2.2067 V. 996 J. 297
'.366 1.039 Je 309

te 805 1.082 )o 322

2. 563 «126 Ye 335%

lehb2 1, 187 ia llUd

2.700 le 212 1.3061

le 359 le 250 Ja 374

le 958 1.299 ).387
Je 356 1.342 J. 400U

le 155 1. Jie J. 13
3. 253 1.429 2.425

3.352 1.472 0.438

j.451 1.515 g.u451

la 54% 1.5%9 0. 464

R¥

v. 128
J. 170

J.232

U.2%

Ve 162

0.437

0.477

2.518

0.561

3.6195

e651

0.698

J. 747

Ve 797

0.849

0.902

0.957

1.013

1.070

1.129

1.190

1 72814

UPRIGHT “= ~~ “™ANCF “T™4 SINCL? CANT

 - KTS

J. 9306
le 143
le 380

1e5717

L175

2972

2.070

le 169

'.207

2. 3606
2.465

2.563

le bb2
'. 76)

, 3959

le 990

1.¥20
I. 155

}e253

Je 352

Jo 451
3.949

1/8LT
2.433

0.520

0.606

0.693

Ve. 7179
Je 3bb

Je 909

Je 953

1.996

1a 039

1.062

126

b, 169

W212

256

499

I» 342

1. 386

Te 449

1. 472

1.515

1.559

*%

le 129

J.155

J. 181

Je200

Jea32

7.258

Jaz

). 284

1.297

309

}a322

1,335
» 34H

1361

‘e374

led?

Jo 400

To 13

Je 425
J. 438

Jo 451

0.4064

nF

J. 128
0.176

0.232

Ve 294

v.362

0.637

ve477

Ve 918
V.501}

0.605

0.651

0.698

Ga. 747
0.797

Ve. R49
U.902

0.957

1.013

1.070

1.129

1. 190

1.251

R{ RU-LB *RU-LB* ERROk

0.038 V.165 0.166 0.000

Ue 002 ).238 0.238 3.210
0.097 0.328 0.327 -0.032

0.139 D.432 De.432 ~3.000
0.194 J. 556 0.956 0.90
0.262 0.699 3.701 0.002

C.304 0.780 0.782 0.002

0.335 0.873 0.870 ~0.033

0.495 0.96 0.965 =0.000

Jalin2 1.367 1.06% 3.992
v.51 1.182 le 182 D.001

0.614 e312 1.314 0.902

0.732 e479 le 474 =0.905

Vet92 1.619 1.681 ~-0.008

1.111 1.360 1.956 =Jd. 34 ¢-
let04 2e JUG 2.319 2.013 0-

1.814 2.771 2.778 0.307 0. .

2.323 3.336 J.334 =0.001 -0.0
2.916 3.786 3.946 0.000 0.0
3.5917 4.727 4.728 ~- =0.002 =0.9

4.353 5.543 5.51 -0.011 -0.2

5.120 6.371 6.379 0.008 o

KBS ERROEK= (0.006 LB GG.) PERCENT

Ra

Ue DERI

D.U53

0.632

3.117

 Uv. 160
0.222

0.258

Ue 302

Je 345

0.3%

D. 458
JeS34

D.6Ub

0.792

iedl
la 310

1.739

2.243

L.836

}J.522

4.287

HU-1B

)e 161
V.229

2.313

' 10

3.523

Jo 659

e714

Vad320

d.906

1.001

ls 1)9

1a232

1,393

«590

1.850

2.232

2.696

3.256

3.907

4.0652

S476
0308

*HU-La*®

J.161

).229

0.312

0. 409

0.525

0.6690

0.735

0.818

0.4907

1.003

1.119

1.233

1.385

1.584

1.856

2.229

2.614

3.249
3.911

4.654

5.469
6.310

ERROR

0. 000

0.000

=J.Jit

=-0.991

0.002

J.0))

0.091

=0.09]

0.001

0.002

Ua 01

0.040

~0.029

~0.0)5

Je VJb

v.018

~0.012

-0.007

0. 0J4
2.006

=-0.0J8

0.00)

E~NT

0.

0.

=J.4

-0.°

0.

¢
n

ul

~(

C

0.

¢

C.
iy

~

Oa

-0

-J.

0.1

0.1

=0.1

0.0

"

Cp

0.00541

0.00519

0.00501

0.004387

9.00474

0.00463

J. 00459

J.00454

J.00471
Ded0l&lt;0

JouQuuz

J.00438

J. 00435
J.00432

1.90428

2.00425
2.00423

0.004290

2.006417

0.30415

0.00412

0.00410

ce

0.00541

0.00519

0.90521

0.004867

0.00474

0.00463

0.00459

0.00454

0.00450

0.00446

0.09442

0.00438

3.00435

0.00432

0.00428

0.00425

0.004213

3.00429

0.00417

0.90415

0.00412

0.00410

CR

0.00160

0.00183

0.00210

0.00230

0.00254

0.002789

0.00292

0.00311

0.0032°

0.23340

0.00360

0.00385

0.30426

0.00483

J.93561

0.60662
0.00801

0.00963

0.01136

0.31321

0.91508

0.01676

CR

0.00142

0.00157

0.02177

0.00193

0.00210

3.00236

0.00248

0.30265

0.00277
2.00292

0.09311

0.00335

0.02376

0.00429

0.00505

0.00613

0.00768

2.00930

0.01105

0.01293

0.01485
0.01656

$Che*

0.007162

0.07183

0.00206

0.00230

0.29254%

€.00271

Ned)294

0.03309

0.00325

2.39342

0.0C361

0.00336

0.30423

0.00478

2.29553

D.J0¢60679

0.09824

0.00952
0.01136

0.01320

0.01504

0.01679

SCH*
0.00143

0.00157

2.02174

0.00192

0.00213

0.00236

V0. 00249
0.01263

0.33213

V.00293

J.07231

0.00335

0.00371

0.0%426

0.00598

0.00622

0.00763

3.00927

2.01167

0.01295

0.31482
0.01656

a

ye

!
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MIT PRATT PROJECT DELFT MODEL SERIES MODEL II-A (BASE KEEL) 1976

LWL= 5.250PT, LSY= 5.184 FT, WETTED SURPACE= R.772 PT*+2, DRAFT= 1.196 PT, DISP=89.344 LB

AVERAGE DELTA CT BETWEEN LOUBLE AMD SINGLL SAND=.00048

RESTDUARY KiSISTANCE COZPPICIENILS:

VBTL: 0.40000 ve.630J0 0.80000 1.92309 1.2900)
CR: V. 00057 J. 00107 JU. 00164 0.vd229 0.00303

RR/UISP: J. 00013 0.00054 0.00147 V.0)322 0.90736

1. 40000 1.62000 1.80000

0.00922 0.01729 0.01747
0.02541 0.06229 0.07962

HEZ€l AND SIDE PZORCE RLSISTANCE COEFFICIENTS

C1: 1.6535

TE/T: 0.778
TE: 0.930

’ l 3 4 5

/RTL: 1.039 1.212 1.386 0.687 1.201
CPHI: V.47305-26 0.2523E-05 0.2101E-05

CO 0.5119E~02 0.9F02E-02 0.2683E-01 0.1345E-02 0.9471E-02

203 1.062 1.673 3.419 Je 499 1.630

FRUSS 1. 069 1.681 3.3134 0.424 1.621

Up: -0.906 =U. 008 0.376 =0.9015 0.009
2UP-PC 2 -0.6 -0.5 2.3 -3.5 0.5 \J

Cas



NIT PRATT PLOJLCT DELFT MODEL SERIES MODEL 1I-A (BASE KEEL) 1976

L¥L= 5.250PT, LSM= 5.184 PT, WETTED SURPACE= 8.772 FT*%2, DRAFT= 1.196 PT, DISP=89.344 LB

dia

1671

1678

979

16 89

1641
682

‘683

1Y-1

1685

1646

eu?

688

689

i099

1691
692

1693

1694

i695

1696

1697

i638

1699

i700

101

1192

13

04

105

1106

137

178

‘109

710

1711

1712
a

T/78TL od
133 Hu. Je)04

l.u39 10.0 1.301

1.039 10.0 3.020

1.212 10.0 2.998

1.212 10.0 1.310

1.212 1v.9 0.074

1.039 20.0 1.975

1.939 20.0 4.605

1.039 20.0 J.002

1.412 20.0 2.839

1.212 20.9 4.535

1.212 2¢.0 l.6b63

1.212 20.0 2.907

1.386 20.0 1a 197

1.386 2v.0 1.594

1.386 20.0 3.305

1.039 30.0 5.657

le039 30.0 1.571

1.933 30.9 3.539

fe 212 30.0 3.340

1.212 30.0 5.455

1.212 30.0 4.396

le 326 30.0 9.575
le336 30.0 3.477

l.3d6 30.0 4.475

Ja 687 0.0 =~0.679

Jeb d.0 ~1.228

J.uR7 0.0 =1.865

J. 087 D.0 -2.485
D. 687 2.0 =0.044

0.047 Je0 . 0.558

Yebd? 240 1.773
1.201 Jo -1.177

1. 201 Je.0 =2.458

1.201 J.0 =~-u4.897

1. 241 V.0 -3.596
» 211 Jeo 0 1.651

*

"» 209

‘2069

e069

t.681

le681

1.681

J.ub9

1.069

leU69

lab1
ie1
lev¥®1
1.681 J

Jed 34 110

1,334 J. 410 2.7

3.334 e419 2.3

le U69 la062 =0.6
Jo9 LL U62 "Jeu

1.069 1eV62 20.6

ab P] 1.673 =0.

1.681 PY -0
«681 67 -

"2334 L190

-33u 319

-$34 1-410

Ja N24 J. 409
J. 424 Je8)9

J. 24 Jo4UY
Jed 2b 1-409

). 424 J. 409

J.424 V7.409 =3

}a 124 Je 409 «3.9

le21 Jab3v Jed

leb21 1.63C 0.5

le621 1.630 VeS

1021 1.63C 0.5

le621 1.6130 * PF

Ro FPC

JelUb2 PS
«062 =0.¢

16062 =Q.0

"e673 =0.5

la673 ~0.5

e613 =3.5

«002 =C.6

‘a 002 -J.6

yuh 2 “Jab

673 -0.5

r -2.5

IY 0-5

6b =-0

2

Rit

v.027

0.044

J. 106

0.082

0.040

0.1740

Qe uso

Ja 247

0.119

0.166

J. 285
0.093

0.179

0.v95

0.225

Ve. 135
Je $21
2.300

). 214

0.265

0.488

 Vv. 397
0.421

1.230

De. 291
0.027

Jeo OU7
0.100

2.147
3.01)

0.016

Je V74

~0.005

J. 067
0. 244

0.107

0.019

PRH err

2.004 -84.

0.025 -43.%

0.116 9.3

0.103 26.2

0.338 -%.2

0.065 16.8

0.277 12.1

Je 132 M.4

0.163 -* 3

J. 275

0.115

0.166

2.0%"

0.22

J. 13
Je 432

0.295 o

Ja 192 =10.¢
0.303 14.

Jok71  =3,

0.377 ~-5.

J.383 -9.

0.252 9

Je 307 9.4
0.013 =52.7

Ve042 =10.4
J.098 =-2.5

Je 173 16.5

0.000 -99.4

0.009 -46.6

Je 0U8 19.7

Je 13-335.8

0.055 -17.7

0.220 -9.8

J.119 10.8

Je 025 32 +

1§
1. 089
le 107

i168

', 755

1.713

1-713

le 118

Je 182

.« 839

1.958

la 766

la852

1.505

1.6135

545

 SL 4RY
.362

276

934

"a 161

'. 070
".832

640

Je 702

1.437

456

509

558

119

.9

TLuh3

h2°

"+694
» 874

137

hi9

PT EER

1.007 =-0.023 -

1.087 -0.019

1.178 0.010

1.776 0.021

1.711 -0.002

1.0696 =-0.017

1. 127 0.0u¢

1.339 0.030

te 194 0.012

1.836 =-0.0013

1.948 -0.00Y9

1.788 0.022

1.639 =0.013

1.508 0.002

3.651 =0.005

1.548 9.03

le 492 0. 009

1.357 =0.00S

l.254 -0.023

1.976 0.038

2,140 =0.917

1.050 =0.020

1.793 -0.038

1.6613 0.023
3.717 0.016

D.422 =-C.014

2.451 =-0.005

«507 =-0.003

0.582 0.045

J.418 -0.008

0.497 0.01%

1.643 0.018

1.850 -0.024

1.749 0.0 :

1.655 0.006

EPC

Ea

 = I

«

=

q

‘

-f

?

-r

r

A do

J
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817 P4ATT PKOJECT DELFT SEHIES MODEL 1I-B (DASE DBaFT) 1975

LWL= 5.209FT, LSH= 5.134 iT, WLTTED SURPACE= 8.600 PT**2, DRAPT= 1.135 FT, DIS®=89.033 LB

UPRIGHT RESISTANCE WITH DOUBLE SAND EMS ERROH= 0.009 LB 0.3 PERCENT

7-KTS 1/8LT FN BF

D.980 e433 0.129 0.124
1.183 V. 520 Je 155 0.1

“e389 N.6u6 2.181 V. 225
1577 0.693 0.206 0.245

1.775 9.779 N.232 0.352

e972 Ue.EboO V.258 0.425
2.070 V.209 Jd. 271 Ve livd
2.109 Ve 993 0.284 0.504

2.267 0. 996 0.297 J.545

2.366 1.039 J. 309 0.548
ledbS Je dd2 Ja 322 J.633
2.963 ie 126 3.335 0.679

2.662 » 169 J. 348 Ve. 727

2.76) a 212 Jedod Jo776

2.459 1,256 D. 374 V0. 826
te 958 1, 299 le3U7 0.878

3.056 le 342 0.400 0.931
3.155 1. 386 0.413 0.986

J.253 1.429 V.425 1.042

3.352 1.472 Jd. 4348 1.099
1,451 1.515 Je 451 1. 158

© Su9 1.559 U.464 1.218

UPRIGHT "T™ANCF UH SINGLE SAND

¥-KTS

).986

Je133

i. 340

1.577

1 175

le 972

2.97)

2. 169

2.207

2.366

2. 465

2.5613

2. 662

2.760

2.859

2.953

J. 256
1. 155

Je 253

$.352

Jo 451)
3.549

¥/RLT
0.433

).529

 OU. 606
Ue6Y93

0.779

J. 866

J.999

Je 953
0.996

1,039

la UH2

Jo 126

 2 109

hl 212

12296

1. 299

1.342

la Jd

le 429

1.472

1. 515

1. 5%9

7.129

J. 155

Je. 181
Je lJ

Del32

Ja258

)o 271%
Je 2R4

3 2917
J.309

Je 322

). 335

Jo348

Je 361

YelT4

J. 487

1.400

lol13

Jo 425
)o4 18

Je#51

Q.464

Je 124

J. 171

0.225

).235

U.3%2

Ve 429

J. bl

J. 504
0.9%45

0.584

0.633

0.679

e727

de770

). 826
S.R78

).931

Je U6

Ie 042

1.099

1.158

1218

‘RR RU-LB SRU-LB* ERROKk

0.039 J. 163 0.162 ~0.001

0.060 Ye231 0.233 0.001

).092 3.317 2.319 0.09%

J. 134 0.419 0.420 0.001

0.138 0.540 J.539 =0.IM

0.254 0.679 0. 0706 -0.003

J.293 0.756 e753 ~0.J93
Je 334 J. 838 J. 837 ~2.021

0.383 J. 928 Ve928 “VU. JU0
0.437 1.025 1.024 0.903

J. 5)5 la 138 le 140 0.093

J.549 la2ove le 271 0.0133

0.720 la426 1.43) PVD1
D.y5%8 1.634 2535 0.001% 0.
1.028 1914 905 =0.009 -0e3

ie 3d 8 2.262 «258 =J.JJ3 -0.2

1.731 2.712 2.706 -0.006 -0.2

2.271% 3.256 3.255 -0.002 -0.1

2.841 J.882 3.9409 0.026 0.7
3.571 4.669 4.069 = -0.00% -0.0

4.348 5.556 5.530 =0.326 -0.5

5.253 6.471 6. 482 0.012 0.2

RES FRROR= (0.008 18 0.4 vRRFEN™

[11.4

-0.003

v.utly

2.042

J. 081

0.126

Da. 184
Ve220

e257

0.315

Je 357
0.421

3.513

D.603

Ve 703

3.991

1.276

1a 61

2. 147
2.715

4.230

5.074

1U-LE

0.121

J. 185

3.207

J. 366

Q.u78R

J.608

0.683

0.701

0.864

0.9406

1.054

1.182

1a329

«539%

e817

2.1004

2.601

Je133

3.757

4.524

S5.3AR

6.292

SRU-LB&gt;

0.122

0. 185

04 205
0.364

0.470

0.613

0.686

0.764

0.850

1.052

ls 180

.339

leS41

l. 808

1.156

2.596

3. 134

J.776

4.521

5.367

6.303

EKROR

J. 001
=0.000
0.001

=-Je 002

0.402

ve. 004
0. 002
0.004

=J.010

=0.021

~0.001

=~0.092

0.909

0.002

~0.0V9

0.002

~0.97%

0.001

0.019

-0.021

0.011

B=
Fo

)

Qn,
¢

Je
n

~

N.

~

-¢

=0.
n

Co
+0.

= |

0.

=e}

-0a q

Q.2

CFP

0.00533

0.00511

0.00494

0.09479

0.20467

0.00457

0.00452

0.0447

0.004413

0.004."

0.00630

0.003432

3.00822

0.0042"

0.00422

J.00419

0.004817

0.00414

0.30411

0.00409

0.90406

0.00400

cr

0.90533

0.00511

).00494

2.394793

0.00467

2.00457

0.00452

0.00447

J.00443

0.00439

0.00436

).00432

0.00429

De D425

te00422

7.00419

2.00817

Te VO4TH

7.00411

2.00409

Je 00406

3.304048

Ch

0.00169

0.00180

0.00203

0.00224

0.00250

0.00273

0.00286

0.00297
0.00311

0.00326

0.00347

0.00374

0.00413

).0047

0.00556

).20661

0.00797

0.00954

0.01122

0.01323

0.01544

0.017413

SCR

0.00164

0.00134

0.00235

0.09227

0.93248

0.00271

0.00243

0.3296

0.00311

J.02328

0.00349

0.090376

0.22415

0.00471

0.90552

J.00660

0.00794

0.92953

0.01132

0.01328

0.21535

0.01747

Ck ¢C3s

=0.00011 =0.02039

0.00042 0.020
0.20992 0.339G3a9

9.29136 0.00132

C.0v168 0.00170

0.00138 1.22222

0.04215 0.002V7

0.00228 2.002132

0.)0256 J.NJ248
0.00267 0.00266

0.00290 0.00289

0.00320 0.00319
0. 02356 0.00361

0.92419 29.2%42)

0.00507 0.00502

0.03610 0.03611

0.09748 0.30745

0.00902 0.00902

0.01072 0.21080
0.01274 9.01273

0.01485 0.01478

0.01684 OV 1638

!
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HIT PRATT PuOJECT LALFT SENIKS MUDEL 11-B (BASE DHAPT) 1975

LVL= 5.249FT, LSH= 5.184 FT, WETTFD SURFACE= 8.660 PT**2, DRAFT= 1.135 PT, DISP=89.033 LB

\VERAG: DELTA CT BETWEEN DOUBLE AND SINGLE SAbNu=,00055%

RESIDUARY K=ZSISTANCE COSPFICIENIS:

VeIL: J. 49000 0.60000 0.20000 1.00000 1.20000 1.40000 1.63000 1.80000

CH: 2.00047 J.J0094 Ved 144 0.02203 0.00344 0.00901 J. 01837 0.02493
BR/DISP: 0. 00011 V.00V47 0.00128 0.002R3 0.00689 0.02460 0.06551 0.11250

{EEL AND SIDE POKCae RESISTANCE COLPPICLENTS

C1: 1.6057

TE/T: 0. 789
TE: 0.896

t 2 3 4 5

7/8TL: 1.039 1.212 1.386 1.559 0.686
CPHL: 0.3S15E-06 0.24062E-05 0.2383E-05 =-0.1552E-05

Co: Vel#914ZE-02 0Q.9482E-02 VU.426212-01 0.6091L-01 0.1306E-J2 J.99768E-02

RO: 1.026 1.620 3.319 6.640 0.397 1.570

SEUS: 1.028 1.635 3.255 6.482 0.411 1.576
ip: =-0. 002 -0.015 0.064 0.158 -0.015 -0.006
20p-2C: =-0.2 -0.9 2.0 2.4 3.6 0.4

’

vr
IN



NIT PRATT PHOJECT DLLFT SERIES MODEL II-3 (BASE DRAFT) 1975

LWL= 5.249PT, LS8= 5.184 FT, WETTED SURPACE= 8.660 PTe¢2, DHEAPT= 1.135 PT, VISP=89.033 LB

aaa.

RUN

356

157

i58

3159

jo)

161
Jo2
163

164

iol

Jol

jo?

J68

109

379

A
.

Fr

 4

de

75

y70

477

$74

19

330

131

2

383

184

385
$86

7

‘88

J89

190

“q

324

25

5206

327

748

529

530

y

332

533

34

335

336

37

MIR

"x

1 Is PHL FH

levl9 10.0 2.507

T1evdd 10.0 1.632

1.049 140 0.909

1.212 W.0 0.949

1.212 19.9 1.639

1.212 10.0 2.494

1.346 10.0 Z.458

1.386 10.0 1.601

l«386 10.0 D.882

1.599 10.9 J.9Y4

1.559 10.0 1.773

le599 10.0 24579

1.939 20.0 1.896
1.139 20.9 1.446

la212 20.0 4.322

le 212 20.0 3.370

«212 20.0 1.954

le 446 20.0 2.053

1.366 20.9 1.522

le 386 20.0 ".502

16959 20.0 4.676

.-9%9 20.0 5.432

1.559 20.0 2.168

1.239 30.0 5.0061

1.039 30.0 3.699

«339 30.4 be. 46 l
1.212 30.4 4.847

1.212 30.0 5.148

1.212 30.0 3.587

1.212 33.0 4.827

e212 30.C J. 562

le212 30.0 6.145

1386 30.0 6.212

l. 386 30.0 4.822

1.336 33.0 3.71738

Je. 0HO 0.0 =0.9u4

}. odo G.. 1. 188

le LUH 0.0 =-1.358
J. bHO 0 ~-2.524

Jebd0 0d 2.487

J. 045 va 0 0.538

J. bB86 Tel -0.622
Je G36 ‘eV 1.814

Je0¥b Jo V 1.854

1.201 0.0 2.520

1.201 Vv. 0 3.803
1..201 V.0 1.241
1.201 Ved =0.049

1.201 Va) =1.213

1. 201 0.0 =2.454

01 J.0 «3.724

«U28

Jai) db
Je )28

le635

1.635

1635

'e £95

Je259

16255

Yell2
Def2
he 412

le d28

"L028

128

‘2633

63°

«037

le 258

je 255

1.235

be 432

bedB2

SedH2

1.028

'.928

ia02d

la® 35
635

lab 3%

‘e635

1035

«0635

je255

e295

Je 255

v.411%

Jeli 11
Jed 11

Dod11

Jel 1)

Dob .°

Jalil

Jad

Jed 14

» 5876

976

» 076

PYIT)
1e376

1s576
"ye

N°). a0 E

1.026 =0.:

1.026 Jed

1.066 =0.2

1.620 =0.9

1.620 =0.9

1.620 =~0.”

3.319 &gt;.

3.319

3.319

5.54)

b.b4V

be 640

1.020

1.026

126

64)

h2

really

bt

C319

1.310

ne GUY

3.647

b.640 .

1.926 0.

1.026 =C

1.026 -0.2

la © 2V =0a9

166020 =0.%

1.620 =0.9

1e0620 =0.9

1.620 =U.9

00d) =U.

1,319 2.0

1.319 2.0

1.319 2.G

J.397 -3

Je397 =3.6

)e397 =3.0

Je 397 -3.0

e397 -=3.6

"2397 -3.6

397 -3.0

V.397 -~3.06

1.397 =-3.6

2570 =n.4

570 =J.u

2570 =0.4

e579 =U.1

1.570

1.570
 aT 570

RY PEH E.

0.347 J.086 =i__

J. 346 Je. 038 -16.7

J. 024 Jo 014 =40.4

0.034 €.031 ~19.6

0.047 0.048 1.6

0.089 0.082 -7.4

Je 159 2.066 32.1

0.043 0.042 =-3.9

N.037 J.027 =26.7

Ve 033 d.008-124.3
-0.002 0.005-305.0

=0.00Y Je025-384.3

0. 158 VU. 165 Yok
0. U65 JoU60 =8.3

0.246 2.274 11.1%

0. 265 7.269 1.
0.190 0.198 4.2

0. 115 0. 125 8.2

De114 0.116 1.9

J. 178 Je 177 =2.%

0.244% do235 =F
Ge 095 Oe 073 22.4

0.015 U.014 =a.”

-0.051 J.028 -4°

0.372 2.367 =i

0.229 0.209 =-3.

0.560 0.580 2.

De li22 Ve 425 Jo&amp;
0.576 Jo563 =.

V.307 0.322 4.9

0.428 0.423 -1.2

0.320 2.322 Je

0.574 0.564 -1,

0.3061 D.3064 0.8
Je 253 2.297 11.4

J). 002 0.000-100.4
0.040 D.ul3 7.6

V.0064 J.056 12.7
0.179 0.193 3.2

0.174 0. ts8 7.6

0.0106 0.009 -43.5
0.027 0.012 -55.9

JeV095 Jo 100 5.2
0.108 Ve 104 -3.6

0. US] J.063 19.3
J. 150 Ja 143 =8.5

Je 0206 3.015 -41.3
«0.092 0.000-100.9

N.017 0.015 ~16..1

Je QU8 2.060 23

3.134 0.137 2

yr

J

23

0M

Je 049

le 0958
1.667

1.709

J. 369

jo 362

1. 355

2.674

6. 639

5.632

le 164

.d91

1a272

1. RA5

281)

le 7135
', 433

5.497

ta563

2.735

He. 656
3.590

1a 399

lL. 254
la 592

Le QU2

7, 196

» 927

 2 048

, 940

2.194

ay

J. 580

1,572

J. 399

1. 437
J. 461

1.97%

1.571

De. 412
).421

Ja 492

). 503
621

126

J96

69

HAT

.618
ToL

PRT ERB EPC

1.112 -0.001 =0.1%

1.064 -0.007 -6.7

1.040 -0.010 -0 )

1.650 =-0.007 ~-0

1.667 0.001 ¢

1.702 =0.007 ~(

3.385 0.016 ¢

J. 360 -0.002 ~t

3.346 -0.010

6.632 -0.041%

be. 645 0.007

6.06b6 0.234
1.191 0.007

1.046 =-0.005

1.3)0 0.027

i. 899 0.004

1.818 0.008

J. 74S 0.009

3.435 0.002
3.496 =0.021

Je 554 =-0.009

6.714 =0.9022

6.654 =0.031

6.613 0.023

1.235 &lt;-0.020

1.606 0.014

2.045 0.004

2.183 =0.0113

1.942 0.015

2.043 =9.005

le 942 0.001
l.184 ~-0.019

j.7°6 =-0.044

J.682 0.003

J.0616 0.0 .

).397 -0.002

J. U40 0.9023
De 453 =0.008

1.590 0.015

'.584 0.013

Jo 406 -0.007

71.408 =0.015

). 897 0.905

d.501 =0.004

la633 0.010

1.713 =0.0113

1.585 -0.011

1.570 0.002

1.585 =0.003

1.630 0.011

1.707 7.003

0.0185 1.0

a

’

J
-



NIT PRATT PROJoCT DELPT SERIES MODEL IIl-A (BASE KEEL) 1975 &amp; 1976

LdL= 5.2492T, LSH#= 5.200 PT, WETTED SURPACE= 9.759 FT**2, DRAPT= 1.086 FT, DISP=88.987 LB

JPRIGHT RESISTANCE wITH DOUBLE SAND k4S ERkUR= 0.007 LB 0.6 PERCENT

V-KTS i/RLY FN

). 386 d. 432 Vv. 129

‘e143 0.514 0.154

‘le 384 Je 09S 0.180

ie 577 J. 691 Je. 206
‘e775 0.178 Ve.232

le 372 0.804 Je457

t.U70 v.907 V. 270

'.1069 Je 951 V.283
1.267 Je 994 Je 496

Yu JU6 le J37 Jeo 3UY

2. 465 1.080 3.322

2.563 Te 123 ). 335

‘e602 iP I'Y Je 347
Je 155 le 343 Jal 12

2.760 1.210 De 360

2.859 1.253 1.373

2.958 1. 246 J. 486

le 356 1.339 ). 399

Je 253 1.426 0.425

3.352 1.409 0. 437
1.451 1.512 Je 459

J.5ug 1.555 0.463

uF

J. 141

J. 194

0.255

0.324

9.399

0.482

0.526

0.572

0.619

0.663

v.718

2.771

V.d25

le118

De 880

0.937

b.996

1. 056

1.182

1.247

1.313

i382

JIPRIGHT toes PANCY T'ITH SINGLE SANE

¥~ KTS

0.986

1.133

le 320

e977

ie 775

le972

2a)

2. 169

lalbl

2. 3v6

l. 465

1.363

2.662

'.769

1.859

2.958

le 256

Je 155

Je253

| 352

Jo 451
1.949

1/0LT
Ve432

Ue518

Ve. 6US

Ve 691

0.778

J. 304
0.907

Le 951

Je 934

1. 037

1.080

i. 123

ie 1067
le 210

1e253

le. 296
ie 339

1.383

Js 426

le #69

1.512

EN

2.129

Ve 154

0.180

Jo 206

vo232

0.257

J.270

0.283

1e 296

Veluy

Je 322

'. 3135
J. 347
Ye 360

).374

Je 380

)e 399

J.412

J. 425

2.437

0.450

0.863

uF

0. 141

). 194

0.255

0. 324

0.399

Jo. 482
1.526

0.572

Jeb 19

0.668

Ja 718

Jo771

0.829

Je. d0
0.937

Ue 990

1+ 056

1.118

le 182

Ja 207
1.313
te 382

RR RU-LB

0.042 0.113

1.975 0.269

d. 113 Ve 368
9.159 0.483

0.218 J. 617

V.301 0.743

0.349 0.875

O.414 0.985

0.471 1.100

0.545 1.213

f.011 1,329

0.702 i«473

Ja822 1.047

2.308 J,426

0.996 1876

i.219 t. 156

1.504 2.500

1.867 2.923

2.840 4.021

3.4069 4.716
UG. 196 5.509
§4.996 6.378

*RU-LB*

0.185

0.266

0.365

d.lbd

0.624

0.787

v.879

0.978

1.086

1.205

1.335

le@84

i.661

J. 426

‘+876

2. 148

2.492

2.916

4.028

4.723

5.507

6.376

RMS FR4OR= 0.011 LB 1.1

ai

0.031

J.004

0.102

0.137

0.191

0.254

0.299

0.359

0.4206

Q.uir5

0.538

0.0616

0.734

J.917

le ¥31
e389

le 757

2.211%

2.761

J. 5

4.088

4.868

RU-LB

0.172

0.258

0.357

3.4061

0.591

0.736

0.825

9.930

Jo JUS

1-153

1,257

ie 387

1.9559

-797

l.068

2.381

2.813

1.329

J.949

4.612

5.401

6e 290

*RU-LR?Y

0.175

0.254

0.349

0.463

0.596

Ue 749

0.834

0.926

I. 026

1.137

"2260

le 402

1.572

le 784

2.053

2.395

1.815

Jo3

3.932

4.623

5.399

ERHOR

0.002

=0.,043

-0.003

0.001

0.936

0.004

0.)04

-0.007

~0.014

=~J. 8

 VU. Q0b
J.012

0.014

0.000

Je 070

0.008 ol’

-0.008 -0..

-9.3J8 -0.3

0.007 0.2

~ 04007 0.1

~0.002 -0.0
0.003 «0.0

PERCENT

EdROR

0.9003

~0.004

~0.008

0.032

U.005

0.913

0.010

=0.004

~0. 019
-0.0 16

0.003

0.015

0.914

-J.713

0.015

0.014

Jado

0.001%

0.017

0.011

-0.002

0. 000

) oC

2.0

f

4

¢

0.

1

 -— 8

&gt;

¢

=0.4

0.2

=-0.0

0.0

CF

0.00537

0.00515

0.00497

0.00483

0.00471

0.00469

0.00455

0.00451

Jd.004u¢

2.9044.

0.00439

J.00435

0.00432

0.00417

2.00428

0.00425

2.00422

0.00419

0.00414

0.90412

0.00409

0.00407

CF

0.90537

0.00515

0.00497

0.00483

0.00471

0.00460

0.00455

0.00451

J.d04l40b

0.00442

0.v0439

0.00435

J. 00432
0.00428

0.00425

2.00422

0.00419

0.00417

0.00414

0.00412

9.004609

0.00407

CR

0.00161

0.00198

0.00220

0.00237

0.00257

0.G0287

0.92392

0.00326

0.00347

0.09361

0.00373

0.00396

0.00431

C. 00860

T.Jd0485

0.00553

0.00638

0.00742

0.00995

0.01145

0.01307

0.01471

CR

0.90119

0.00169

0.00198

0.03204

0.00225

0.00243

0.00258

0.00283

0.09307

0.00322

0.33329

3.00348

0.00384

0.3446

«00513

0.00587

0.00698

0.00824

3.39970

0.01111

0.01274

0.01434

SCR*

0.00168

0.00190

0.00214

0.00239

0.00264

0.00291

0.00305

0.60321

0.001337

0.00356

0.00377

3.00403

0.004138

0.00860

2.00485

0.00550
0.006134

0.007139

0.00999

0.01148

0.01307

0.0147

*CR*

0.00132

0.001513

0.00183

3.00208

0.00231

0.90255

0.00257

0.00240

2.02294

0.00311

2.00331

0.00356

2.0039

0.00440

0.005045

0.00593

0.00700

0.00R25
J.009648

0.01115

0.0127
0.01438

i
1

x



MIT PUATT PROJECT CELFT SERIES MUDEL 11I-A (BASE KEEL)1975 &amp; 1976

LWL= 5.249FT, LSM= 5.206 PT, WETTED SULPACE= 9.75% PT¢*2, DRAFT= 1.086 PT, DISP=88,.9Y87 LB

AVERAGE DELTA CT BETWoEN DOUBLE AND SINGLE SAND=.0004u

RES LDUABRY RESISTANCE COEFFICIENTS:

YRTL: 0. 40090 0.60000 0.# 0000 1.00000 1.20000 1.40000 1.63000 1.80000

CR: Ve 0ud73 J.90125 0.00184 J. 00252 2.293485 0. 00826 0.01552 0.02109
RE/DISP: VU. 00018 Uv. 00071 Ua 00185 Jv. 00 198 0.00876 0.02555 0.06267 0.10780

HEEL AND SIDE PORCE RESISTANCE COEFFICIENTS

Ci: 1.7824

CL/T: 0. 749
[E: J. 813

v

V/RTL: 1.937

CPHI: Je 249 2E-05
MH 0.5234E-02

30: 1. 134

RUS: 1.225

Eup: -0.071

EUP-pC: -5.9

z 3 4

1.210 1.233 0.6384

Ve 8919L-05 0.740GE~05

VU. 1085E-01 0.2635E~01 0. 1509E-02

1.845 3.463 0.452
1.876 3.426 0.474

=-0.031% 0.037 -0.021
-1.7 1.1 “4.5

v

wn

0



MIT PRATT PROJECT DLLLPT SERIES MODEL III-A (BASE KEEL) 1975 &amp; 1976

LWL= 5.249FT, LS¥= 5.206 FT, WLTTED SURFACE= 9,759 PT¢*2, DRAFT= 1.080 FT, LISP=88.987 LB

KUN

bz

439

131

122

iT3

|

(EN

} un

Wir

3

45

bl

143
1

WW,

144

WS

‘46

wy?

348

49

159

151

452

153

$54

455

1So

213

1

21

“16

Aa

18

19

2249

21

522

323

1496

1497

‘438

499

1994

501

1534

i503

04

J/HTL FHI FH

1.037 10.0 4, 135
1337 19.0 2.763

1.937 W.v 1.621

1.9137 10.0 =U. Jy76
1.210 10.0 1.493

1.21) 10.0 2.738

1.21) 19.0 4.439

1.037 20.0 4.777

1.037 20.0 3.543
1.037 20.0 be565

l.u37 20.0 1.515

1.747 29.9 1.7690

1.210 20.0 3.306

1.210 20.0 be 083

«210 20.0 4.718

le 210 20.0 2.299

1.303 20.0 e631

i»J483 20.0 5.053

1.383 20.0 3.402

1.937 130.0 h.o07

1.037 30.90 3.532

1.037 30.0 J.a1

1.210 30.u f.149

1.210 30.0 5.041

e219 39.4 Be243

ie 333 34.0 1.968

1.383 30.0 6.346

l.383 39.90 L.824

Je OH 0.0 0. 024

0.034 0.0 =0.293

J. 684 YY) -u.723

Je 084 le0  =1.446

Je bB4 N.0 =1.9))

Je 684 NM, =2.637

J). 644 J. 0.379
). L334 £a0 2.575

Ye. 644 .»0 1.312

J. bod 20 1.936
0. oid 0 2.599

J. 634 Ned =0.5064

).o8d Ted =1,274

Je 684 Jel =1.900

J. 44 7.0 *2.520

De LHY Ja V -3.200
J. bH4 0.0 0.018

1.684 0.0 Ve677

Jo 6BY 0.0 1.230

0.684 Ve 0 1.8706

0.6384 0.0 0.6410

RU»

205
, 295

+235

Je 205

I«8706

le 876

1.876

2205

1a 205
«205

1.20%

1.205

1.876

«83706

le8876

‘2876

Jo426
$.426

le 426

le 205

1209

1. 209

e870

‘2A76

.d76

Jel

1.426
Je dd6

D474

V.474

D476

D474

Jo 74
J.474

Jeo 474
0.474

D.474

Jel 7u

0.474

Jed 74
lo 474

Jel 74

1.474

JT

Je G74
J.474

Deb 74

O. 474

0 L774

1)

le 134

Lid
Ce 134

le 134

1.845

l.d45

1.845

.134

 a 134

134

» i348

le 134

,RU5
. 45

«84S

"2845

Ja 403

1.463

1.403

134

1.134

L134

1.84%

le 45

le B45

I]

le db3

ledb3

Jol452

).452

Y.452

JeltH2

Ja l452
D.U452

J.452

J.452

J.452

Jo li52
J.452

1.4952

 a 452

Je 452

152

1.452

de452

Je 452
J.452

Oe 52

3 uae"

LPC

=%9

-5.9

=5.9

-5.9

-1. 7

-1.7

-1.7

«5.9
-c 29

- 9

a

3

Ya

=5.

~5.

a

6

 3

}

b

1.

-4..

-u,"

-4

“Yq.

4,S
=i.

4."

~4.5

4.

-4,"
$e nu

-{.

=a

="

la.

4.5

“lt

-§.

45

“4a5
wl *

Ah

0.319
J. 196

0.116

2.172

0.993

J. 174

0.333

Ue. HH
D.240Y

2.676

J.233

Je 394

Jeo 249
0.565

0.397

J. 123

0.461%

0.618

Do349

de952

0.701

1.091

0.8690

0.6u46

le 292

le 204

0.937

0.704

2.030

J. 26

J. 044

0.0717

0. 127

0.292

0.022

0.022

0.061

0. 132

Je 199

2.030

Je 999

J.127

h PX) PA

). 291
3.013

Je 055

Je 0B 6
0.141

N_Nuu

PRU EPC

0.294 -7.8

0.143 -27.2

0.062 “46.4

0.029 =-71.7

0.070 =24.5

V.132 =24.13

0.276 =17.2

0.447 15.4

0.243 17.4

0.772 14.1%

0.280 19.48

0.445 12.4

0.304 2%1.°*

0.611 8a.

J. 437 10.
0.237 29.6

Je 457 =-J.

0.594 -3.c

0.368 8..

V.896 =S.

0.674 =3.8

l.064 -2.7

0.838 =-2.¢&amp;

0.093 7.3
le 194 -7.6

1.165 -9.2

0.956 2.0

J.803 14.1

0.000 =99.9
2.003 -87.8

0.019 -55.9

0.077 Jel

0.133 4.3

v.256 26.4

0.005 =75.5

¢.012 -43.6

0.138 4.6

0.249 25.6

0.012 -61.5

Je 141 10.9

0.234 15.4

0.378 30.1

J.000 -99.9

3.017 =69.2

Jo 056 34.9

0.129 =~7.9

0.006 -§5,8

A Fe

Kl

1.453)

le329

«250

1.206

1.938

2.019

2.178

le 521

1.374

1.810

1.367

«528

2.094

2.410

2.242

2.028

3.924

1.0481

3.803

le U86

lef 34

2.225

2. 705

2.491

Jo. 137
4.747

4.401

4. 167

0.4813

0.478

J. 496
J.529

1.580

J. 655
Da 474

De 474

0.514

J. 584
Je 650

J.d83

J. 511
Ye 5130
659

JT43

Je 65

Je 507

J. 538
3.593

0.494

RY ERB EPC

1.428 -0.025 “Ve.

1.276 -0.053 -4.0

1.196 =0.054 =t

1.154 =0.052 =!

1.915 =0.023

1.977 =-0.042

2.121 =0.057

1a5%1 0.060

la416 0.341

le 906 0.096

lad 14 0.046

1.578 0...0

2. 149 0.054
2.457 3.047
2.282 0.040

2.062 0.054

3.920 =0.004

4.057 =~0.024
3.431 0.028

2.029 -0.056

e077 =0.027

2.197 =0.0:1

2.683 ~0.022

2,538 0.047

$. 039 -0.,098
4.629 -0.118

1.419 0.919

4.2066 0.099
0.452 =-0.030

J.456 =0.023

Ded472 =0.024

J.929 0.000

2.585 0.00%

2.7J8 0.053

Je 458 ~J.916

Je 465 =-0.009

J.516 0.002

Je590 0.0d6

0.701 0.051

J. 464 -0.019

0.512 0.001

J. 594 0.014

J. 086 0.031

1.452 -0.013

0.469 -0.038

0. 508 =0.030

V.582 ~=0.011

g. 489 -0Q.0%¥1?

3.047 4.0
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BIT PRATT PKOJECT DzLPT SERIES MODEL 1II-B (BASE DRAFT) 1975 &amp; 1976

LEL= 5.249PT, LSA= 5.2006 FT, WETTED SOURPACE= 9.856 PT**2, DRAPT= 1.135 PT, DISP=89.298 LB

JPKIGHT dZSISTANCE SITI DOUBLE SAND RUS ERBOR= (.016 LB U.8 PLRCENT

I-XTS f/RLT Fy PF RR RU-LDB *Qy-LB* EEROR

J. 936 v. 432 0.129 De 141 0.959 J. 201 0.239 “0.001

le 153 v.518 0. 194 Ve 195 0.089 0.284 0.28% 0.000

le 38) J3.6)5 J.18v 0.257 2.129 0.346 0.387 0.001
«577 J. 691 Vv. 206 0.325 0.130 0.59% 7.508 0.003
e775 4.778 LWVRY Dat Ue 242 J. 644 0.650 0.2
e972 J. Boy TEY Vo. lu 2.336 0.820 0.815 -0.005

1.370 V.907 0.270 5.528 9.309 0.917 0.909 -0.0%8
‘169 20351 1.233 U.574 0. u44 1.019 1.010 -0.008

te 267 Jo 9UG del90 Ve622 9.5095 1.127 1.121 0.005
L366 1.937 2.309 V.671 0.579 1.2590 Jo203 -3,007

le 4u5S J. 089 0.324 3.722 0.696 rd 1.378 0. 000
2.503 1.123 3. 335 2.774 J.T736 2210 (e532 0.022

1.662 je 167 J.347 J.828 0.847 676 e713 0.937

&gt;. 76) .210 1.360 0.884 1.043 321 1.933 0.006
2.359 ie 253 9.373 J. 942 1.279 2220 2.201 -0.013 C..
1.954 1.296 J. 386 1.001 1.574 .575 2.551 -0.024 -0.¢

te 056 1. 339 0. 499 1. 0uv1l 1.937 2.998 2.972 -0.0206 -0.9

1.155 1.333 0.412 1. 124 2.362 3.433 3.476 -0. 397 -0.2

1.253 1.426 ve 425 1.187 2.976 4.063 4.009 0.006 Ue1
1.352 1. 469 0.437 1.253 3.474 4.7217 4.751 0.024 0.5
J. %51 1.512 Jo459 1.320 4.176 5.496 5.522 0.025 0.5

LL Su4a ?. 555 J. 463 .3n4 3.012 6.400 6.175 -0.020 -0.4
.

I1PRIGHT TTNMCE BITH SINGLE SAND AMS EFBROk= J.016 LB 0.9 PFRCLNT

{- KTS
)9d6

Je 183

le 330

le917

le 775

1.972

2.970

2.169

1.267

le 306

7.405

2.963

2.602

1.760
. 399

153

1.256

. 155

 &gt;» 253
Je352

jo 451

1.549

1/LLT
Jolhs2z

Je 518

0.695

J.b91

J). 778

 VU. 864
J. 9917
2.951%

Ja 994

ieV3?

le 080

1.123

'e 167

le21

la 291

+296

‘e339

13

le 426

js 469
1. 512
1.865

iJ

le 129

0.154

)e 180

Je 240

Ve 23¢

). 257
0.270

J. 283

). 296

Ded 0Y
1.322

N.335

Jo 347

1, 369

).373

Ye 3d6

)e 399

Jou

Je 425

Jd.u37

Ue 450

J. 463

qr

D. 141

0.195

0.257

V.325

0.401

0.484

0.528

0. S74

0.622

0.671

0.722

D.T74

0.n28

0.584

0.942

1.001

1.061

ie 124

1. 187

1.253

1.320

1. J888

Ra

J.048

0.040

J. 118

v.155

0.216

Ue 29)

0.338

0.391

Je liu 8
J.524

0.543

J. 6590
0.759

0.966

1.190

Jal55

1.82%

2.2013

2. 8095
3.3713

4.008

Wo HU UG

RU~LB

7. 190

0.270

0.375

).481

0.617

O.774

0.R66

0.966

le 369

1.191

+305

I, 424
“e587

‘e850

26132

2.456

2.886

1.386

3.993

4.625

5.348

6.272

SRU~L3*

0.191

0.273

0.371

0.487

0.621

0.777

0.864

0.958

1.0061

1.175

1.393

1. 450

1«625

1.840

2.112

2.45)

2.876

3.3m

3.973

4.652

S.u414
6. 280

ERROR

0.00

=-0.093

=0.1)3

0.907

0.004

2.0403

Ve. 0J3
-0.008

-0.0u8

=0.915

=0.232

0.025

0.037

0.210

=0.020

=0.901

=0.010

=0. 006

-0.019

0.927

0.026

-%.U23

E-PC

0.7

~1.0

=0.9

1.4

0.7

a.u

-0e 3

-0.8

-0.7

-1

0a.

=0.

=0.

*0.

0.

-0e2

0.6

0.5

-0a.l

a3

cr

0.00534

0.03512

0.00495

9.00480

2.00468

0.00457

0.00453
0.004418

0.00444

3.30440

3.00436

0.00433

0.00429

2.00426

7.00423

0.00420

0.00417

0.00415

0.00412

0.0041)

0.006407

0.03u0%

CF

0.00534

0.00512

0.90495

0.00480

0.00468

0.20457

0.00453

0.00448

0.00444

0.00440

0.00436

0.00433

0.00429

0.30426

0.00423

0.00420

0.00417

0.00415

J.00412

0.00410

0.00407
0.004805

ce

0. 00224

V.00234

0.00249

0.00265

0.00283

0.00317

0.00333

0.00347

0.003061

0.00380

0.00397

0.00411

0.00439

0.00503

2.00574

J.00661

0.00762

0.00871

0.00994

0.01136

0.01288

0.01461

CR

0.00183

0.00211

0.0v228

0.00229

0.00252

0.00274

0.00290

3.003ue

0.00320

0.00341

0.00353

0.02363

0.032393

0.02465

J.0053%

0.00611

9.90717

0.00835

0.00973

0.01102

0.01255
0.01424

SCPp*

0.00229

0.392135

0.00252

0.00270

0.39299

0.00313

0.00326

0.00349

0.00357

0.00375

0.00397

0.00uL23

0.00458

1.00505

V.00569

J.000651
0.30751

D.00868

0.01000

0.01144

0.01296

0.01853

*CR&amp;

0.00137

0.00204

0.00221

0.002139

0.00297

0.00276

0.00287

2.02300

0.00314

t.CC331

0.03351

0.00372

0.00413

0.00461

0.00520

).00€10

0.00711]

0.00833

0.00967

0.01111

0.01263

0.01417

fr
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MIT PBEATT PROJEUT DELPT SEJ4IFS MODEL IXI-B (BASE DRAFT) 1975 &amp; 1976

LéLl= 5.249FPT, LSH= 5.206 FT, WETTED SURPACE= 9.85b PT**2, DRAPT= 1.135 PT, DISP=89.298 LB

AVERAGE DELTA CT BETWEEN DOUULE AMD SINGLE SAND=.00043

BESIDUARTY ®ESISTANCE COLFPICIENTS:

VRTL: J. 40030 0.60000 0.80000 1.00000 1.20000 1.40000 1.60000

CE: J. 00129 J.001064 v.00209 V.00273 0.00407 0.30833 0.01531
KE/DISP: Vv. 00033 0. 90094 0.00212 0.00433 0.00931 0.02592 0.06220

1.80000

0.02987

0. 10736

HZEL AMD SIDZ PORCEL HESISTANCE COEFFICIENTS

C1: 1.7855

T/T: 0.748
"Ee: Ja 8U4Y

t 2 3 4 S 6

V/RTL: 1.037 1.210 1.383 0.684 1.199 1.199

C2dl: 0. 2720-05 0U.UUE2E-05 0.5492E-05

co: Ue5514E-)2 Ve T146-01 0.2801E~01 0, 1798E-02 0. 1142E-01 0.1121E-01

RO: 1. 163 1.908 3.625 Ua 4R0 1.990 1.871

*RUS: 1.243 1.933 3.476 0. 494d 1.871 1.876

LUP 2 -0. 0890 -0.025 0-148 -0.017 0.019 ' 004

EUP-PC: -6.4 -..3 4.3 -3.5 1.9 =0.2
Th
A



BIT PRATT PHOJECT DELFI SERIES MODEL III-B (BASE DRAPT) 1975 € 1976

LEL= 5.249FT, LS%= 5.206 FT, WLITED SURFACE= 9.856 FT**2, DRAFT= 1.135 PT, DISP=68Y.298 LB

BJa
198

319

$39

101

ue

403

434

WS

1

447

+08

1)

4

3

+

i

it

4)

J

|

’

| I

+18

419

V0

il

[

123

$24

i507

15378

999

‘510

1511

i512

13

158

9515

io 16

7

.'8

I.

if

£1

14 22

PE
 iu

525
IS 2b
e

Shi Pit

10.0 1. 457

13.0 3.062

"0.0 §.446

10.0 4.9045

10s uw 3.uL0
10.0 1.350

'v.0 4,321

10.0 2.968

Jo. 0 1.334

27.90 4.981
20.0 3.473

20.9 be.3¢5

ladld 20.0 6.159

210 20.6 5.157

'led1d 20.0 3.578

ia3d83 20.90 3.402

l»333 20.0 4.732

1.333 20.0 5.943

1.037 30.0 6.385

i131 30.0 4.595

leuld7 39.0 7.344

1.219 30.0 be 359

1.21) 312.3 4.600

le 210 3G.0 7.698

‘e383 30.0 6.334

Je 3d3 30.0 1.400

«383 2.0 3.778

Je 034 2.0 =2.293
J. 684 0.0 =-0.723

G.6d4 2.0 ~-1.446

Je b3d Je  ~1.900

J. 644 3.0 2.637

Je nd 2.0 Je3y

Je. bBY Ue 0.575

J.od4 Av 1.312

Joba d l.0 1.936

J. L¥G 0.0 ‘e999

PREY] J.V 0.07¢

‘2199 Ja 0 1.012
', 199 Jad =2.H3C

le Yu9 Jed ~4.,17

le 199 De =5.19%

Ja 199 0.0 -6.759

i.199 J. 0 1.195
le 199 0.0 2.610

1.199 Je 0 4.219
1.199 0.0 5.254

1. 19Q 0.0 H. 51)

/RT

«UU

rRU*

le dU3

le243

1.24)

‘e933

le¥33

1.933

1.933

1.933

2933

,243

1.243

“a 243

'.9313

1-933

1,933

1ad476

1.476

1-476

1.243

ls 243

y2Uu3

1,933

-293)

1-933

..476

1.476

le l70

Je. 498
D.498

Ve 498

0.498

0.498

JaU%Y

0.494

Je d98
l.U44%8

JU aR

-.d71

871

HA

.b/.

W871

ie871

«871

1.71

CHT76

RO |14H
1.163 -¢-

1.103 =-6.&amp;

lal63 =b.4

le9)8 =-1.3

e908 =1.13

1.938 =

1.978 =1.»

la90R —=1.4

le 908 =-1.3

lelo3 bed

lett] ~6.U

le 163 =-6-4

}e9C8

1.9008

1a948

e625

31.625

e625

«1613

Je 163

1.163

«908

1.908

1.908

1.625

la025

1.625

jo UBO

JelUH0

Co. 480
2.480

C.480

J. 489
Jeu0
J. 480
Jel

J.480

890
' ,890

.890

Bi

.394

1a B99
!«890

1.890

1.890

1.890
1 7

{eV

1.3

1.0

‘}

Ah

«100

0. 206
0.336

Je 255

J. 134

0.074

0.243

0.153

0.063

0.420

0.281

Ue 596

0.502

0.409

9.220

J.229

Ded?

J. 555
J. U6 1

Je 521
le U4

".817

Le 544
ile GR6

de 774

1. 007

0.566

Ue. 023
0.049
0.073

0. 124

0.199

Je N18

0.018
0.058

0.128

J. 195

‘Wa. 000

0.046

0.112

Je 214

Ja308

Je 456

=0.005

J. 088

J. 176

0.300

J. 446

Pall EPC

J). 055 -44,
Je 162 21.

0.315 =-6.3

Je217 =-15.23

Ue. 141 9.5
0.060 -19.6

0.241 -14.9

0.135 =-12.0

3.959 -6.3

Je 62 1.0

Jo.318 13.1

1.692 16.2

0.569 13,4

J.Uu6 2.

0.298 3'.¢

D.292 27.4

7.381

J. 488 1

J.H18 -5.%

Je 529 1.6
l.011 "

e795

0.587 d.C
Je 998 -R,

J.773 =0.1

VD. 944 -b.3
Jod30 11.3

J. 003 ~-87.1
9.018 -56.1

v.071 3.7

0.122 ~1.17

2.235 17.9

Je 005 -73.3

3.058 0.4

Je120 -1.5

leet 17.2

0.000-129.¢

2.029 -37.9

J.ut88 21.13

0.191 -1J.8

Je 296 -3.9
2.503 10.2

9.0 16-433.0

e075 =14.7

0.178 0.9

ve.304 ~0.0
Jo. 469 =

RY

-763

ty 564

'ae 499
2.163

2.042

1.982

2.191%

2.361

1.971

1.583

l.484

t,753

+10

317

2. 134

1.854

4.9001

t. 180

2.024

1.684

2. 208

£3 25

 lL 4t2

94

4,94

4.632

3. 191

J.503

C820

1.553

d. 604

1.679

J.4938

Je 494

0.538

J. 008
J. 675

1.889

‘a 936

2.002

Le 086

198

2, 34F

1.973

2.066

Ze 196
1197

gn Phi

1.219

1.325

l. 478
2.124

2.049

1.967

2.149

2e 043

1967

1.625

f.481

1.856

2. 477

2.354

2.206

3.9 17

4.206

4.113

1.981

le 692

2. 174

2.723

2.495

2.906

4.398

4. 569

4.255

0.443

J.498

1.551

0.602

Jde715

Je ldg=
0.491

2.538

J. 0607
0,708

1890

'»918

378

¢, 0063
186

.392

1.905

le 965
2.067

2.193

2.340

ERR

-0.045

-0.044

-0.021

=0.038

0.007

~0.015%

-0.042

~0.018

0.042

0.037

0.096

0.067

0.037

0.071

0.063

0.004

~0.0067

~0.043

0.008

=0.03¢C

=0.007

0.043

-0.0u848

~0.063

0.0064

=0.020

~0.023

~0.2)3

-0.002

0.036

-0.013

~0.007

0.000

~0.y

0.033

0.9290

-0.017

0.024

-0.023

~0.012

0.046

0.020

-0.013

0.002

-0.0013

0.92

FPC

-7
-ad

-]

-
-

»

0

o

5

Cc.

-¢

=

-1 .

“0.

2

)

0.

¢

-C

0.038 2.2

a
:
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MIT PRATT PROJECT DELFT SLR1ES MODEL IV-A (BASE KELL) 1976

LEL= 5.249FT, LSM= 5.203 FT, WETTED SURPACE= 8.44 FT¢*2, DHAPT= 1.105 PT, DISP=74.462 LB

UP LGHIT RZSISTANCE WITH DOUBLE SAND kN¥S ERKOR= 0.065 LB 0.5 PERCENT

-KTS

J.YS0

le 143

le 320

14577

Jo 775

e972

e927)

2. 169
lel?

1. 306

2.465

1.563

teb62

2.760

le 859
1.958

i. )56

la 155

le 253
1.352

je 451

}JeS49

V/RLT rh

Yel d2 3.129

0.519 Je 154

ve 605 D. 1680

).632 Je 2006
0.778 0.232

J. 951 0.293

Je 994 }e 290

1.937 Je3 VY
1. 030 J. 322

ie 124 Ye 33H
1,167 Je 347

je 210 J. 360

+293 1373

1-297 J. 386
1.340 J.399

ie 3R3 Jed12

1. 426 Ue 425

1.4069 v.438
1.513 Je 450
1.556 1.463

ke BR JU-LDB *KU-LB¢* ERROK
Je 121 0.941 J. 168 0.168 0.940

b.167 0.072 D.238 0.239 0.000

e219 0.107 1.326 0.323 =0.003

0.278 0.143 Jel 21 0. u23 0.392
0.343 0.143 D.536 0.5149 0.003
0.413 0.259 0.672 0.673 J.0m

Y.451 0.298 0.750 0.749 =0. 001

v.490 0.343 0.833 0.830 =0.004
Je 531 0.353 e924 3.918 =9.0)6

0.573 J.450 1.023 1.01% =0. 008

ve 016 J. 499 l.116 le122 U.0Vb

V.661 0.509 1.230 1. 24u 0.014 .

U.707 G.075 » 302 1. 319 0.4907 {

0. 755 0.817 1«572 le5068 "Je JU i)
J.d04 0.595 i.799 1.796 =J.003 =

J.855 1.240 7.094 1.046 =-0.098 -0.
0.906 1.541 2.447 2. 445 -0.002 =0e

0.90 1.920 2.879 2.877 =0.002 -0.1
1.04 2.366 3.380 3.303 3.943 0.1

1.070 2.387 3.957 3.962 - 0.005 Vel

1.127 J.h78 4.606 4.609 0.003 “0.1

E-PC

Va¥

0.2

-0.9

0.

0.6

¢

=(e

=-0 Lt

-t,

JPRIGIIT T "ANCE ITH ~TH4 "" QAND BENS ERROR= 0.006 LB O.4 DPPRCENT

i-KTS

d.946

le 183

la38Q

1.577

le775

 a G72

2.070

.169

1.467

2.306

le 465

le S503
‘edb2
le 760

1,359

2.958

Je 056

Je 155

253

Je332

Je 451
1. S49

I/RLT

v.519

0.6US

0.692

Ja 113

Ua. 364
Ue. 998
1.951

Je O14

1.037

i, 340

le 124

9 167

i»210

1. 253

291

le 340

1-303

»id6

1. 469

1.513

1- 5%6

ia

V. 129

Na 154

J. 180
Ue 206

Je.d32

0.257

0.279

). 283

Ue. 296
J. 309
Je.322

Je 335

4a 347

)o36U

1. 373

1.386

Je 399

Jad12

dad2S

Je 438
0.450

0.463

ge

J. 121%
Ve 107

0.219

0.278

0.43

0.413

 Uv. 451
0.49)

0.531

0.9713

0.616

Ve661

v.707

0.755

0.804

De 855

J.9C6

Ja 960
1.014

1.070

1.127

1. 186

RR

0.0318

0.058

0.083

0.117

J. 164

0.228

0.259

J. Jb

Jedbl

Je 399
0.455

Ja521

J. 615
deT44

9.915

1. 149

14457

le8lts

2.251

2.766

3.341

3.9913

U-LB

J.199

J.225

0. 302
0.395

Je 507
Jali2
8.710

D.796

d.1y

3.972

«071

»182

1.323

49

le 720

2.004

363

178

Je205S

3.8136

bo 469

5.179

*RU-LB»

J. 154

0.224

0.303

0.397

0.507

0.038

J.711

0.791

V.NT8

J.972

1.075

1.191

1.329

1a 499

le719

2.000

2.350

2.773

3.271

3.842

['™ 479
5.170

_ERBOR
~0.030

=-J.0N

2.00)

0.J92

0.090

~0.J04

J.301

=0.005

0.0006

J.0 1

J. 004

J. 010
1.006
0.000

=U. 011

0. ous

0.013

~0.004

0.0006

J. UJb

0.010

0.009

R=n(

deo4

Qa

0.’

0.6

0.

-0.

0.«

=.

-0.

¢

©

9

¢

Q.

=J.

=0e¢

=0

-0.

0.7

Oe1

0.2

-(}.2

Cr

0.00533

0.00508

0.00491

0.00476

0.00464

0.90454

1.00449

7.00445

0.30441

0.004."

0.00433

0.06430

0.00426

0.00423

0.00420

4.00417

2.00414

2.00012
0.90499

0.00407

0.00404
~ 30802

CF

0.00530

0.00504

0.00491

0.00470

J.00464

0.00454

0.00449

J. 00445
0.00441

J.00437

v.00433

0.00433

v.00426

0.00423

0.00429

0.00417

0.0G414

0.00412

J. 00409

0.00497

0.00404
0.004802

Ck.

0.202926

0.00217

0.00240

0.00246

0.00262

0.07284

0.00297

0.00311

0.993206

0.00341

0.03351

0.vuc370

0.00407

J.0Ju58

0.00523

0.39608

0.00704

0.00823
0.00954

G.01097

0.01247

0.01400

CE

0.00168

0.20178

0.00126

0.00201

0.00223

0.00250

0.00258

0.002177

0.00291

0.00325

0.00320

0.00338

0.03371

0.00417

D.UV4T8

0.00561

J. 00666
0.00780

0.00908

2.31051

0.01199
0.01353

SCR®
2.29237

0.00220

0.002134

0.00250

0.00266

0.228%

0.00296

0.00308

0.00322

0.060337

0.02355

0.00379

J.0041

0.39455

0.00518

0.00691

0.007903

0.00822
3.09955

0.01099

0.01248

0.01398

SCPp=

0.00166

3.00176

0.00189

0.00204

0.00223

0.00246

2.03259

Ved0s73

0.00283

de J23325
0.00322

0.920345

0.39373

0.00817

9.00478

0.03559

0.00660

0.207738

0.00910

0.01053

0.91202

0.01350

fi



NIT PRATT PROJECT DELFT SER1ES MODEL IV-A (BASE KLEL) 1976

L#L= 5.249FPT, LSH= 5.203 FT, WETTED SURPACE= 8.488 PT¢¢2, DRBAPT= 1.105 PT, DISP=74.462 LB

AVERAGE DELTA CT BLTWEEN DOUBLE AND SINGLE SAND=,00037

AESIDUARY KESISTANCE COSFPZ ICIENTS:

/RTL: Je 49099 0.60000 0.80000 1.00000 1.20000 1. 40000

CR: 0.00127 0.v0158 0.00196 0.00249 0.00369 0.00798
RR/DISP: J.J0033 0.93033 V.00295 0.0) 4497 0.00869 0.02561

1.60000 1.80000
0.01470 0.01820

0.J0161 V.09652

dEEL ABD SIDE PORCE RZSISTANCE COEFFICIENTS

ct: 1.7950

TE/T: 0.746

rE: 0.82%

v &amp; 3

J/RTL: 1. 037 1.210 1.383
PHI: 0.218 1E=-05 U.486BE-05 0.5302E-25
20: 0.5620:-02 0.1053E-01 0.2011E-01 0.1628LE-02 0.1025E-01

103: 0.991 1.539 2.994 Oe 394 1526

PRUS: 1.015 1.568 2.877 0.415 1.5117

LUP-PC: -2.3 ~1.8 0.9 -5.0 -0.7

3

1.199

1

~

Ln

1



AIT PRATT PROJECT DELFT SERIES MODEL LV-A (BASE KELL) 1976

LdL= 5..49FT, LSA= 5.203 PT, WETTED SURFACE= 8,484 PT**2, DRAFT= 1,105 FT, DISP=74.462 LB

RJ
pl

1”

v

 3

199

5

0%

02

13

ERVIN

135

06

137

Jud

 9

CL
)

1

1s
114

"no
y&lt; -

 /3T1L

(3%)

le 037

le 037

Je 210

}e21)

«210

leu37
laud?

1.037

realy

la 210

e210

«333

1.343

«343

ie 037

9 037

-U37

le 137

, 210

210

ie 210

‘e333

‘383

«333

).585

Jeb45

J. 035

J. 0489
Ja b8S

Jed5S

V. 635

Je OYS

Jebd5

J. 635

J.bdd

Je bYS

199

. 199

le 199

- 199

‘+ 199

Je 193

Je 199

ie 199

Pil ra

JJde¥ j,761
Va. 0 2.613
10.0 1939

10.0 1.032

10.0 1. 146

19.9 1.847

10.0 2.440

20.0 J. 45%

29.0 2.213)

20.0 bh, 87
29.4 $.239)

29.9 3.282

23.0 2.076

29.9 2.ud8

49.0 3.221

20.0 4.378

30.0 4.852

30.0 3.749

30.0 5.819

30.0 31.253

30.0 3.034

30.0 4.422

30.0 5.878

31).0 5.999
30.0 4.587

30.0 3.312

Ved =Je3D29

0.0 =0.b00

Ve QO -1.301

Vo0 =-1.870

t.0 =2.533

Je 0 =-Je 326
J.0 Ved 0

I) 0.542

Jol 1.160

Jeu 1.843

Jot) 2.419
ad U.208

Tf =0.05¢

1,27

abd ~2.020

Ye 3.911

0 =5.152

3.0 1. 195

0.0 2,560

0.0 3.902

Q.0 8.013

‘RU

1.215

1.015

1015

1.015

1.508

1.568

1-568

iaJ1S

led 15
10159

1.568

1.564

le Dob

1.871

L.A

3.

Tedd 1°
1.0

ad)?

015

JeH08

1.568

«56H

2.877

.87°

tab?

Jel81%

Day to

Je 15

v.15

0.415%

0.41%

Va.417

J.415

9.415

2a 81H

Jeli 1”
J.415

1,9

5

i=9

I.

l« 5117
1.517

1.517
1.347

HO

Je991
0.991 =r.

Ja99 1 -2-3

1e991 =2.3

1.539 =1.8

1.939 -1.8

1.539 -1.%

de991 =-2.3

7.991 -2.3

Je991  =2.3

1.539 1.8

1.939 1.8

1«539 “le

2.904 0.¢

2.904 3.9

2.304 3s

1.991

Je 991

).291

7.991

«539

"2939
«539 i

e904 J.9

2.904 0.9

2.904 0.9

Jedvd =5.0

1.394 =5.0

Jo 394 -5.0
e394 =5.0

J.394 -=5.0

Je 394-5.

Jea394 -=5.0

2.394 =5.0

1.394 =5.0

3.394  =5.0

Jo 3y4 =-5.0

1.394 =5,.0

508 =0.7

“Jo =e 7

506 =0.7

2506 -0.7

506 «0.7

» 9506 -0.7

1.506 Je

1.506 =0.7

'.506 =u.

RH PRY EPC

},289 0.064 -24.

0.133 0.124 =6.6

N.091 Ja 075 =17.9

0.051 0.033 -36.2

0.070 0.051 =26.6

2.090 0.075 -16.1

0.116 Jeo 104 =-10.1
J.221 0.251 13.3

0. 120 J. 142 18.3

0.314 0.365 16.13

0.334 Je 350 bok

0.255 0.20AH

V.152 0.194

J. 163 J. 196

D.249 J. 249

J. “a Ue 326

J.519 0.513

0.376 J.3b4%

2.691 v.674

0.316 0.31

0.412 0.432

Jo HUG 0.550

0.775 Ve722

e732 0.662

Je 522 0.540
2.399 0.452 1

0.014 0.000 ~-9-.9

Je 023 J.013 -43,"

0.060 Je 061 0.

J. 120 0.125 4.5

0.199 J.230 15.4

0.G1d Je 004 -79.2

J.027 Ve002 =-91.1
0.032 J.01) -66.6

J.051 0.043 =-b6.3

2.106 J.122 14.2

0.179 3.209 22.9

J.005 0.002 =70U.3
9.005 J.000-100.7

le U24 0.019 -20.2
2.092 Jo 080 ~12.8
J. 180 0.179 =1.1

1.269 0.310 15.3

0.028 0.017 “41,2

0.079 0.076 -3.2

VU. 180 0.178 -1e5

0.304 0.293 =? S

Ry PRT EBR

le 076 1.055 =0.020

Je 124 1.116 =~0.009

lau82 1.966 -0.016

le O43 1.024 =0.019

1.609 1.591 =0.019

1.629 1.615 =0.014

i= 656 1.644 =-0.012
je213 ie202 0.029

SIN 1.133 0.022

1» 305 1.356 0.051

«874 1.889 0.016

le 795 1.808 0.013

‘e691 1.734 0.043
". 067 3.100 0.031]

'e 153 3.153 -0.000

263 3.23% =0.933

«51 1. 505 =0.000

1,367 1.356 -0.011

682 l.666 =0.017

je 307 1.302 =0.005

1,951 1.971 0.020

2083 2.090 0.000

115 2.262 ~-0.053

635 1.505 =0.070

426 3. 444 0.018

“2303 3.355 0.053

J. 408 3.394 ~-0.014

J. 417 0.407 -0.010

1,454 0.455 0.000

5 0.519 0.00%

1.5913 J.624 0.031
Je lt12 J.398 -0.014

Jo 421 J.396 =-0.025
425 D.405 =0.021

J. 44s 0.442 =-0.003

&gt;, 500 0.516 0. 5
564 0.603 0.039

*. 399 e395 =0.004

A 506 0.005

cs 1.525 =0.005

1+ 998 1.587 -0.012

'.687 1.685 =-0.002

175 1.816 0.041

1.534 1.523 -0.012

1.585 1.583 =-0.003

1.687 1.684 =-0.003

1.810 1.799 =0.011

EPC

-1.9

-0.¢

-p

Lo

0.

-{

-_

0.

0.1

-0.7

~0o 1

243

-0.8

0.0

-0.

=0.6
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i
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MIT PRATT PROJECT DELFT SLRIES MODEL V-A (BASE KEEL) 1976

LEL= 5.249FT, LSH= 5.182 FT, WETTED SURPACR=10.217 FT$*2, DEAFT= 1.211 PT, DISP= 115,52 LB

UPsIGAT RESISTANCE WITH DOUDLE SANE 44S ER4UEB= ).01) LB JU.4 PERCENT

I-KTS 1/8LT Id

J.v86 1.433 J.129

le 183 Je 520 0.155

le 340 Ve. 606 J. 131

le577 Je 633 ). 206
1775 Je 780 Je 232

lad72 Je dO Je. 258

370 Vv. 999 J.271
2.109 0.953 0.244

lead61 1a 936 e297

t. 366 1.039 0.3uY

T.405 1.083 0.322

'e 903 le 120 0.3315

1.662 b, 169 Uo JUY

1.760 ‘ed13 Je 361

2. 459 12296 Vel74

2.158 le 299 Je 387

Je J56 1.342 0.400

i. 155 1. 346 0.413
le 253 1.429 Je 426

J. 352 1.4122 0.430
l. 851 1.516 0.451

© 549 1.559 PCY.

RY RK RU-LB *HU-Lb*

0. 47 0.969 0.216 0.215

0.203 2.097 0.300 2.300

Ue 267 0. 132 0.399 Ja401

Ue339 0.132 0.520 ve 521

0.41% U.250 0.6041 0.606

J.5v4 Je Ji Og. 842 J. 844

0.550 J.490 0.959 0.948

0.597 J. 470 1.067 1.062
V.647 2.548 1. 195 1.189

0.694 0.625 1.323 1.327

Ve 751 0.733 le 484 1.480

0.806 l.8J47 lesb 2 1. 654
2.062 0.9106 ‘a4 8 «864

0.920 1.212 2. 132 te 128

71.980 1.496 2.476 2.473

le 041 1.9006 2.948 2.924
ie 104 2.381 3.446 3. 495

1.169 3.015 4.204 4.199

1. 235 3.7493 9.029 Se 044

1.303 4.751 6.054 6.036
1.373 5.763 7.156 7.1718

14s 7.028 8.473 8a. 463

JPR IGH™ ToremaNCE ‘IIH “CY 1p AND YMG Vv "A0F= 0.006 LB O_.4

-KTS

1.9R6

le 103

le 380

ce 2317

1.775

«972

'ed70

2e 169

‘e207

306

» 465

’,503

,662

16d

1.8599

’e 958

1. 56

Je 155
le £513
1.352

Je 451

1. 549

J/RLT

). 433

0.52)

J. bub

0. 593

Jab)

Je 200

0.909

Ja. 953
0.936

le U39

[VEX]

1. 126

la 109

le 213

Je 256

1,499

le 342

le 306

le 429
1.472

1.516
1.860

£N

4.129

7.155

J.181

J. 206

Ve232

0.258

.271

Ve 204
2.297

Je 309

Je322

0.335

0.348

7.361

1.374

D.387

Da 400

Jed 13

D. 420
Je l3d
J.451%

OJ 864

i

0.147

Je 203

0.267

J.339

Delt 14
U.504

Je 559

0.597

VeGU7

). 698
Je751

Ve 806

2.862

L.92C

De 98Y

l.041

te 104
Je 169

Ja235

le 323

1.373
1.465

Air

Jo 045

Dev?

0.1%)

0.149

0.211

Oel94

Ue Jio

0.334

D471

0.543

De623

0.727

0.862

1.042

le 329

1.732

2.201

de 820

3.020

$.545

5.609
Ve l9n

RU-LB

0.192

Je 273
0.370

0.4487

0.628

0.798

J. 8H6
0.945

1.118

la 241

2374

16932

1724

la062

1.308

2.754

305

1.995

IPR

5.849

6.982

8.243

*RU-LB*

0.192

Ve 273

0.370

0.487

0. 627

V.795

0.891

0.996

t.111

1.230

1.373

le531

1.723

le971

le 303

2.744

3.310

1.010

4.854

5.844

6.979

8.207

ERROR

0.9M

0.000

Je )2

0.001

-0.092

Vv.002
-0.003

=0.0U5

=0.0V6

0.025

=0.004

0.012

0.016

=0.J24

-0.003

=J.02¢

0.010

=0.006

0.215

-0.01M

0.021

=J.910

Tort L y-

ERROR

0.00v

=0.)01

=0.900

-0.000

0.9001

-J.003

Je 0J5
0.011

-0.007

~0.005

=0.000

=J. 0492
=0.001

0.009

-0. 095

=3.009

0.005

0.016

-0.007

-0.9)5

-0.004

0.004

E-PC

-0.4

0.2

0.5

0."

-0.

0.

-0.

=-0.

-0.
0.

-C

¢

¢

-0.

-C

-Q.

0.

-0.

0.

-0. J

E-pC

0.2

~0e2

“0.1

-0.0

-0.7?

-Q.

0."

le

~0.0

-0.4

-0. )

~0.

-0.

e.

-(

0-

=0.

=-0et

=0.1

0.0

CF

0.00536

0.00514

0.33497

0.00482

0.00470

0.00459

3.00454

0.30450

D.00u446

0.00442

3.00438

0.00434

0.00431

0.20423

V.00425

0.00422

0.00419

0.00416

0.00414

0.30411

0.00809

Q.008J6

of4
0.00536

0.00514

0.00497

0.30482

0.00470

0.00459

0.20454

0.004590

0.00446

0.00442

2.00438

J.JOou3y

0.00431

3.00428

).00425

0.00422

0.00419

0.00416

0.00414

0.00411

0.00409

0.00406

Cr

0.00251

0.00245

0.00246

0.00259

0.00282

0.00308

t.00331

0.00354

0.00378

0.0C395

0.00427

0.004851

0.00493

7.017563

{.0004R

0.00772
G.00903

0.01061

0.01270

0.01L9n

0.01721

n_01977*

sCR¢

0.00248

0.00246

0.92249

0.00260

0.00280

0.03310

0.00329

0.00350

0.90373

0.00298

0.02425

0.00458

6.00501

6.00562

0.00647

0.00761

0.00907

0.01079

0.01275

0.01492

0.01727

0.01274

CR *Cih*

0.00163 0.00165

0.00178 0.00176

0.00192 0.00192

0.00212 0.29211

0.00237 0.00236
J.00268 0.00265

0.01278 0.20282

0.002492 0.09300
0.00324 0.00320

0.00344 0.00340

0.00363 0.02361

0.00392 0.02391

0.00431 0.00431

J.00u485 0.00483
0.03576 0.00574

0.00694 0.03690

0.00635 0.00837
0.01006 0.01C12

0.01214 0.01211

0.01433 0.01432
0.01669 0.0160%
0.01912 0.01913
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BIT PEATT PiOJLCT DELFT SERIES BODEL V-A (BASE KEEL) 1976

L¥l= 5.249¥T, LSY= 5.182 FT, WLTTED SUBFACE=10.217 ¢T¢¢2, DiAPT= 1.211 FT, DISP=115,52 LB

AVLAAGE DELTA CT BETWEEN DOUBLE AND SINGLE SAND=.00067

RZSIDUARY RESISTANCE COEFPICIENTS:

ikTL: 0.49220 0.60000 0.40000 1.00000 1.20000 1. 40000 1.60000 1.80000

CR: Y.uulle 0.00114 0.00151 0.00241 0.00407 0.01005 0.02078 0.03081
RE/D1SP: V.00023 0.00052 v.00123 J.93305 3.00742 0. 02495 0.06735 0.12641

4E22L AMD SIDE FORCE RESISTANCE COEFFICIENTS

1: 1.7056

IE/T: 0.766

FE: 0.927

i 2 J

T/BTL: 1.039 1.213 1.386

cPdl: 0.5190L-06 9. 1585E-05 0.2172E-905

C02 0.5228E-02 0.70481-01 0.268RE~01 0.1427E-02 0.984RE-02
20: 1.302 2. 131 4,274 0.498 2.042

*dJs: 1.327 2.128 4.199 0.512 2.052

LU? =-0.025 00004 0.076 -0.914 =-0.910
ZUP-PC: -1.9 0.2 1.8 ~2.7 -0.5

!
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NIT PRATT PBOJECT DELFT SERIES MODEL V-A (BASE KEEL) 1976

LEL= 5.249PT, LSH= 5.182 FT, WETTED SURFACE=10.217 PTe®2, DRAFPT= 1.211 PT, DISP=115.52 LB

RUN

156

15?

158

59

‘od

To1
7162

163

Tou

loS

lob

lo?

lo8

lo9
70

FR]

2

73

74

ne

176

‘78

r7¢

160

rs

Be

133

184

/ 385

186

87

738

89

49

I&lt;

Iy2

193

AX)

199

196

J97

198

199

3J0

IN

102

303

B04

305

306

807

308

B0Y

310

‘i

L921)

1.039

1.039

lo U39

1.039

1.213

1.213

1.213

e239
J. 039

la039

1.0139

1.213

1,213

Je 213

i.213

le 346

1.386

1.386

1. 346

le 039

1.039

le 039
e039

ja 037

PAR

Jel}

Je 27

led

e213

1.213

1.386

1. 346

 ‘le ddb
Joby?

J. 687

Jebus?

Ve 687

0.637

0.647

Je 677

0.687

0.687

Je 637

J.b87

Ue UR7

J.687

D.687

le 201

Je dVl

1. 201

1. 201

1e dV

1c 201}

MH

Cd 1.476

10.0 3.541

10.0 1.522

10.0 1.576

10.0 2.597

De 2.543

10.0 1.565

10.0 1. 544

21.90 5.368
20.0 35, 3H6
20.0 1.446

20. ¢ 1.746
2VU bo30)

20.90 hed
20.0 J. 210

20.0 4.725

20.0 te 502

20.0 6.377

20.0 1.137

20.0 4.749

30.0 5.188

30.90 9.119
a) be 900

30.0 3.923

3¢.0 4.394

0.0 6.769

33.0 8.780
JT 1.707

30.0 A, 752

30.0 6.777

30.0 8.543

30.0 6.546

3)J.v 4.875
Cu 0.051

J.0 =0.174

Pg) -J.5106
0.0 =-1.109

0.0 =1.755

0.0 =-2.350

D.0 =-3.031%

S00 =3.627
2,0 -4 4257

“al 0.392

Jed 2.717

2.0 1.272

J. 0 1.953

D.0 2.531

J. 0 0.112
Ja “1.082

0.0 =2.421

0.0 -J.518
0.0 -4,9u5

Uae V -6a 4%)

LicU
le $7

lo IL

327
:'

i

le 327

2. 128

ie128

2.128

1.327

e327

le 327

4. 128

2.128

2. 128

2.128

4.199

Y. 149

4.199

bh. 199

»32°

232

Vide

2. 128

128
*. 128

2.128

tL. 128
1,128

"e199

1,199

la 199

J.012

N.51Z

J.512

0.912

D.512

J.512

0.512

)J.512

0.512

Je

1.512

0.512

D.512

1.512

e052

(e052

4,052

2.052

2.052

2.092

RH

6.118

U.16R

Je 354

0.056

 VD. 094
J. 084
0.043

0.162

0. 351

0.475

0. 149

0.257

0.226

0.413

4.170

0.265

Je 243

0.402
0. 172

0.232

0.414

0.591

1.077

0.658

7.363

Je 305

Je 590
0.900

N. 325
0.891

2 N.5%4

bos J. 825

to 0.525

1.274 Je 30

Val9% J. 018

d.4948 2.022
J. 43 )J.022

v.49" de M40

J. 498 0.297
0.498 0. 148
0.498 2.247

Je 498 Je 357

vu. 491 . J.W79
0.498 -2z Ve 018

JolU98 =2 Jou 27
J.40r 2 0.040

J. 498 - ! 1.1093

Je li8 -2.7 2.163
2.042 =0.5 J« 004

2.042 -0.5 JeN32

e042  =4d.5 0.043

2.042 -0.5 0.136

2.042 =U.5 Ue 244

2.042 Je 9 0.381%

kO Fi

1. 302 Tes

e302 ~1.%

ed) -1.9

302 ~-1.9

2302 -1.¢

1 0.

Ue2
0.2

=1 9

-.0

 gy

PRH £pC
0.082 -3J.7

0.160 =5.1

0.935 ~41.6

0.037 -34.6

0.089 =~4.6

0.977 -d.9

D.041 =-4.2

0.132 -13.2

9.380 8.0

0.527 1t.¢

Joe 17V 14,
0.302 17.

Ue 247 9.

d. 447 p

Q.l0?7 =2..

0.276 3.

0.241 0.8

0.383 ~u.¢

0.169 =-2.

0.257 10.
0.3806 =~"

0.570

1.080

0.652

0.353

0.349

0.580

0.364

0.366

0.159

2.581 -2. .

0.733 -11.

0.527 0.3

74391 34.1

J.J00 -99.6

0.00% -96.1

J.008 -66.1

3.035 =25.1

0.087 =10.4

J. 156 5.6

e260 5.1

J. 372 4.9

0.512 7.0

J 008 =75.%

2.015 -45. 4

JoOus -1.°

Je 108 16.3

Jo 181 1.9

2.000 -9¢6.7

Jeu 1l 606.4
)J.05%4 2b.2

0.135 -9%.9
0. 222 8.9

of

xT

1.420

;al71

360

i» 359

396

72216

L174

2.2913

le 653

le 777

1, 451

559

te357

2. 544

Y,302

‘ea 396
+, 517

1.676

4.447

1.506

1.720

ja fR 3

2.379

» 960

. 665

..436

2.729

3.031

2. 456

e023

2.725

5. 099

4.800

4.575

0.516

0.520

0.520

0.545

3.595

J. 6b

e745

1.855

1.977

Je 516
2.525

). 545

729591

1,661

,046

2.075

2.086

2.178

2. 286
2.423

PRY ERR EPC

1.384 =-0.036 =2.5

LU62 -~0.009 -0.6

e337 =0.026 =1

Tes. 0.019 =~1.4
les31 =-0.004 =-0

1.208 =0,007

2.172 =-0.002

2.263 -0.029

1.682 0.028

1.829 0.052

1.473 0.0°2

le60&amp; 0.t .S

2.378 v.022

2.578 0.03%

2,248 ~0.0J4

2.497 0.019

4.515 =0.002

4.657 -0.019

4.443 =-0.004

1.531 0.02%

1.688 -0.032

1.872 -0.011

2.382 0.00)

1.954 =-0.006

1655 =-0.009

2.471 0.935

2e 711 -0.018

2.995 =-0.037

2.497 0.041

2.990 ~0.03?

2.712 =0.011

5.007 =-0.092

4.801 0.002

4.665 0.092

0.498 =-0.019

0.439 -0.021%

0.506 =0U.015

Ve533 =0.012

0.585 =0.019

0.654 0.0018

0.758 0.013

U.870 0.014

1.010 0.03¢

Je5J32 =0.01.

0.513 =-0.012

D.544 =-0.001

1.606 0.015

ee 679 0.018
2.043 =-0,003 -¢

2.053 =0.021 =2

2.097 0.011 ¢

2.177 -0,001 =0.1

24265 -0.022 ~0.9

2« 427 0.0048 0.2

|

On

wy



AIT PRATT PROJECT DZLPT SERIES MODEL V-A (BASE KELL) 1976

LUL= 5.28YPT, LSM= 5.182 FT, WETTED SURFACE=10.217 FT**2, DRAFT= 1.2%) PT, DISP=115.52 Lb

RUN 7/aTLl PHI Pd *RU* RO Cec UH PHH ERC RT PRY ERR EPC
311 i. 201 0.0 1. 345 2.052 2.042 =0.5 0.015 0.018 21.6 2.057 2,060 0.003 J.2

312 1.201 0.0 2.729 2.052 2.042 =0.5 0.065 0.069 5.4 2.108 2.111 0.004 0.2
313 1. 201 0.0 3.834 2.052 2.042 =0.5 0.142 0.136 =~-4.7 2.185 2.178 =0.007 -vu.3

314 1.201 0.0 5.309 2.052 2.042 =J.5 0.2517 0.260 1.2 2.299 2.303 0.003 0.1
ER 1. 201 0.0 6.369 2.052 2.042 &lt;=0.5 0. 345 0.375 8.5 2. J8H 2.417 0.029 1

1d 0.026 1.8

~~

=-

}



MIT PHATT PROJECT DELFT SEKIES MODEL VI-A (BASE KEEL) 1976

LKL= 5.209FT, LSH= 5.17v FT, KLTTED SURFACE= 9.769 PT**2, DRAPT= 1.284 PT, DISP=116.7G LB

JPRIGaT RESISTANCE 4ITH DOUBLE SAND #MS LREOk= 0.007 L3 OQ.4 PERCENT

I-KTS y/RLT iw RK. Rh

).y36 Ja 34 J.129 De 141 0.091

le 123 0. 520 0.155% Vv. 195 Joon

le 380 0.607 0.181 0.256 0.117

"e977 0.694 Va207 0.324 0.169
e115 J. 740 Jal32 0.400 0.237

1.972 0.b67 0.258 V.483 0.331

L070 9.911 0.271 0.527 0.342

l.169 2.954 J.284 Je 572 0.459

2.267 0.997 0.297 G.629 Ved20

2.3606 1. 041 Ded U. boY Ve 592
'a 465 la wBl e323 V.720 0.676

2.503 le 127 J. 336 0.772 G.771

2.662 la 17 Jo 349 Det126 1.918

2. 700 je 214 D.362 0.881 1.127

2.959 Ja 257 J. 374 v.939 Ja lU25
2.953 1. 301 J.387 v.9%98 1.844
Je UDO Te 344 deol UU 1.058 2.375

Je 155 1. 3648 0.413 1.120 3.080

1,253 1.431 J.4206 1. 104 3.936
le 352 1. 474 0.439 1.24% 4.997

Je 451 1.518 J. 452 1.31% 6.003
1," aQ 1.561 J.465 1.384 7.296

RY-1D *RU-LB* ERROU
0.192 Vv. 192 0.v00u
J.276 0.274 =0.0J2

2.373 0.374 Jeo O31
Jo U9 0. 494 0.001
Je637 0.639 ~~ J.4002

2.814 0.813 =0.0021

0.908 0.911 0.003

1.027 1.919 =7.009

la 140 1.135 =0.005
+261 1.261 =0.000

“396 1. 398 J.002

1e543 1.556 J. 012

744 1,790 7.306
«008 ’e VUb -0.003

2.363 Le350 =0.008 =

2.842 2.830 =J.012 -0.
3.433 Je ll2 0.009 0._
4.200 4.201 +071 0.0

5.119 5 112 =0.007 -0.1

6.155 6.172 0.0106 0.3
7.379 7.369 =J.010 -0.1

HebAUY P.6R1 0.002 0.0

JPRIGHT R *1IS3TANCT 1TH SINGLE SAND ANS EREOLR= 0.014 LR 0.6 PERCENT

1-KTS

).986

le 183

le 340

1577

le 775

«972

2.070

2. 169
2.261

1. 366

2.465

2.563

l.b62

2.7069

t. 459

2.959

le 056

J« 155

1.253

Je352

le 451

1.549

V/RLT
0.434

0.520

0.607

0.694

Ue. 784
0. 867

0.911

U. 9954
Je 997
1.041

lo UBYU
1.127

1.171

214

Ta 297

-301%

“344

. 348

 a 431

1a 74

1. 518

1.561

’N

0.129

Je 155
0.181

v.207

Ued3d2

U.250

Ve271

De. 284
Je 291
ded 10
De 323

J.3306

Je 349

Ne 362

Jad Tu

1.387

Ye. 40)
413

Ne ld20
J. 439
J.452

J. 4659

RF

U. 141

0.195

0.256

0.324

0.400

VU. 443
0.527

0.572

0.629

Ve669

0.720

v.772

0.126

0.881

0.939

1.998

1.008

1.120

i. 184

1.249

1.310

1. 384

KR

0.040

0.0/7

0. 108

J. 14?

0.217

0.289

Ve 342

0.402

J. 45d

0.922

Ds 597

0.703

J.858

1.059
.e JuB

le741

2.239

1.005

Jul?

4.436

95.496

7.214

kU-Lb

0.16"

De 271

ve.Jou

J.472

Je017

De772

J. 869

0.974

1.078

1.191

316

1.475

«60

940

", 206

2.738

3.347

4.125

5.000

0.065

1.211%

3.594

SRU-~-LB* ERROR
Je 148 Je 01

De 268 -0.033

D.364 0.000

J. 479 0.997
De6 14 -0.003
0.775 0.303

0.806 ~0.003

0.965 ~0.0V9

le 074 =0.04

Je 194 0. Ju

» 327 0.911

le 432 0.0U7

1.676 ~0.003

1932 -0.2)8

2.201 ~0.00%

21.750 J.012
3.355% 0.008
to. 105 ~0.020
5.06 0.000

6. 059 ' 025

7.256 0.045

8.579 -0.J19

L=-pP

0

Ju

-0.3

-0."
-

-0.

De

"oe

0ah
-0."

-0

-C

Qa
“~

EY

dn

-0.

0.6

=0.2

194
0.00537

0.00515

3.00498

0.00u83

0.09471

0.00460

0.00455

0.00451

3.00447

0.90443

2.00439

).00435

J.00432

1.00429

).004206

J.00u423

0. 00420

0.00417

0.00414

0.00412

3.00409

0.00407

 of 4
0.00537

0.00515

0.30498

0.20433

0.00471

J. QUu60Q

0.90455

0.00451

0.00447

0.00443

0.00439

0.00435

0.00432

0.006429

2.00426

0.00423

d.00420

2.00417

Jde.I0414

0.00412

3.00809

0.304807

CR

0.00194

J.00214

9.90227

0.00252

0.33279

0.00315

0.09330

0.00358

0.00375

0.00392

0.00412

2.00435

0.00480

0.00547

0.00646

0.397861

0.00942

0.01147

0.01378

0.01618

0.21887

0.02146

Ch

0.92177

0.00203

G.00210

0.00219

0.00256

0.30275

0.00296

0.00317

0.00330

0.00345

0.0J)364

0.001397

0.00447

0.UJ515

0.00611

0.00737

0.00903

0.01119

0.91336

0.01595

0.01835

0.02122

SCR*
0.00195

d.0v210

2.91229

0.0923)

0.23281

0.02213

0.00332

0.23351

0.00371

0.92392

0.00414

0.00442

0.9J453

0.00547

0.00642

0.00770

9.00946

0.01137

0.01375

0.01624

0.01834

0.02147

*ChR®

2.93131

0.00194

0.00210

0.002130

0.00252

J.2)2138

0.00273

0.30309

2.00328

0.G03u4R

2.0337)

0.90471

2.2445

0.99511

0.09607

0.00742

0.00911

0.01111

0.901338

0.015R7

3.01849

0.02117

—

rd



S1T PEATT PXOJECT DELFT SERIES MODEL VI-A (BASE KEEL) 1976

L¥L= 5.249PT, LSB= 5.17) PT, WRITED SURPACL= 9.769 PT**2, DRAPT= 1,284 PT, DISP= 116.76 LB

AVERAGE DLLTA CT 3LTeELN DOUBLE AND SINGLL SAND=.00039

RESIDUARY 2TSISTANCE COZFPICIENTS:

JETL: Je. $3000 Uv. 60000 0.80000 1.00000 1.20000 1.40000 1.60000 1.80000
CH: v.29113 0.00151 v.0u211 0.00295 Je 00UUG 0.01133 0.02299 0.02948
k/D1SP: 0.00022 Vv. 00065 Vv. 00162 0.00353 0.00767 0.02654 0.07032 0.11414

HEEL AMD SIDE PGRCL RZSISTANCE COEBFPICIENTS

Cis 1.516)

Le/T: 0.8212

TE: 1.943

1 J 3 4

V/RTL: 1.041 1.214 1.388 0.648
CPHL: 0.3552e-06 0.239%e-05 0.2949E-05

=n: 0.51008-92 V.9576z-U2 V.2640L-01 0.1287E-02 0.9329E-02

20: 1. 205 2.904 4.203 0.470 1.956
FRUS: 1.261 2.006 4.201 0.48% 1.932

Lup: 0. 004 -0.006 0.602 =J.016 0.024

EUP-PC: 0.3 -0.3 0.0 -3.2 4.3
a)



41IT PEATT PAOJECT DELFT SERIES MODEL VI~A (BASE KEEL) 1976

LuL= 5.249PT, LSBH= 5.170 FT, WETTLD SURFPACE= 9.769 PT#¢2, DRAPT= 1.284 PT, DISP=116.7G LB

ning.

Y

1.7

110

4 «

&gt;

3

3.

31

3

3

Lo

34

3¢

ag

3

34

2 y

tee

47

}=

1%

go

LY

3»

on

4d}

302

3J3
304

335

jJo

307

BJ)8
109

31°

2

3%

Ite

11°
"rc

*y

313

7 1¢

iT

Sarl didi fH
El 10.0 2.0938

Jed81 10.0 Je.922

le J341 10.0. 1.2493

le d41 10.0 1.842

lausl 10.9 0.997

1.218 33.9 1.357

1e2le 13.0 2.192

la 218 10.0 0.754

e218 10.0 1.838

ledel 20.0 4.305

Jel 20.0 5.404

J»04Y 20.0 2.8017

J.214 20.0 2.858

jell 20.0 5.694

le 218 29.0 4.547

la dlé 20.0 2.836
.388 20.9 411%

1, 384 20. 5.945

38d 20.9 3.292

le 41 30.40 4.75%

Joydel 30.0 b. 446

J. 0e1 30.9 8.124

le 186 30.0 1.7217

1.274 JU. 6.208

~414 30.0 4.997

Ja 388 30.0 be.173

ce 3833 Ju.v 5.038

«488 30.0 8.070

le 388 30.4 5.043

). 638 0.0 =-0.018

J. 6R# 0.0 =0.196

J. 6808 1.0 =0.617
J. 088 C.0 =1.213

). 6823 0 =1.73
Jed3 J.J =2.216

Jo uHA Jo =3.444

Jen3d Je =4.017

J. 688 0.3 -S5.807

J. 644 J.0 Ua. 6H8

lobBY “0 1.299

Jo 0 U3 J. 0 1.7990

0.0b3 Je 0 2.419
Ja 6BY » 0 3.594

.233 0 0.0062

-&lt;03 0 -1.087

203 2 Hi%

cd) 39

, 293 20 LluT

 203 J.0 =~6.2%7
e203 T«0 =6.991

«2U} Vev 1.24€

“293 0.0 2.335
» HY n_4J A_S)r

RUS

le 261
la26}

la 26 1

ledb1
1.261

2.1096

}.UVO

2.UU6

2.006

ledt}
Jel 1

e261

t-d06b

2.J06

2.006

1,000

4.201

4.201

Feld1
1,261

Je 261

261

Y. 000

2. QUb

2.006

1.201

4.201

1.201

4.201

D.085

0. UHS
J. 46S
JJ.U8H

Da. 485
J 485
Dad HS

J. 485
Jod85

0.445

). 485

V48S

Je 485

4.485

N32

3)

yi

le9J2

1.92

3

de

16269

Je265

1,205

1265

je205

2.099

1.000

2.000

'.000

e209

la 205

1.465

'.000

» J00

1.000

7.000

1.203

1,293

1.265

«2695

ie 205

2.909

»JU0

2.000

4,203

1,293

}.2V3

12203

Jel 70

J.470

Jo 479

Ja 470

Yo 4790
)a470

J.470

Je l470
Jo70

J.479

J. 470

Joli 79
470

J.470

,956

"+956

156

56
, 956

956

+956

«450
2956
I aa

Ev

0.

0.

J.3
0.3

0.3

-0.3

-u.3

=0.3

-0.3

0.3

0.1

Des

~0.4

=e4
=0.3

-0.3

0.0

0.0

0.9

0.3

0.3

0.3

0.3

=7,1

Qe.

0.9

J.J

0.0

0.3

nL2

-3.2

=, 2

dal

-3.2

-2. 2

3.2

-3.2

-3,2

is

PEl EPC

0.047 11.1

2.012 =-38.7

0.110 =-J.8

J.037 -

Ja 012 “11.
Je 109 1.7
J.062 La

J.032 1}

J.052

0.197

1307

0.097

3.170

Je 344

D.263

119 .

0.246 ~-u,4

9.336 -10.8

J. 199 3°

J. 25” -~10
0.442 2

9.690 2.2

Je. OPS 0.2
2.533 3.8

Jolt -3.8

0.523 -4.3

0.454 19.3

Vea?71 -10.4
0.453 6.0

0.000 -99.9

J.001 -92.2

Je00Y ~-51.8

d.u3l -12.5

Je067 =13.4

0.110 -15.8

Je 265 4.3
0.475 5.7

0.768 7.8
0.011 -52.1

0.037 =-1.4¢

e071 =12.3

0.130 ~3.0

J.288 =~uU.2

J. 00U=100.1

Jeo Jo9-142.13
De047 606.5

0.10} =-0.1

Dell -1J.5

0.282 -17.9

ioe. J.356 =13.4

Ue. 014 2.011-179.8
‘0. 005 0.040-909.6

* N92 0.093 1.

al

R. PR1 ERR

1. 307 1.312 0.005

1,285 1.277 -0.008
1.376 1.375 =0.901

Te 305 1.302 =0.003

.279 1.277 =0.002

2.108 2.109 0.001
2.059 2.062 0.003

'.028 2,032 0.0013
2.053 2.052 «0.001

1.451 ie 462 0.012

«572 1.572 0.971

1. 360 le 362 0.001

1.152 2.170 0.018

'. 355 ¢.344 =0.011
f. 275 2.262 -0.013

la 174 2.169 =-0.99%
4.460 4.449 =-0.011

1.579 4.538 &lt;-0.041%

4.350 1,402 0.052

le 554 1.523 -0.032

"+695 1.707 0.012
» 940 +955 0.015

l.bP3 2.634 0.0V1

1.513 ¢.511 0.019

2. 447 2 "30 -0.017

1.749 4..26 ~-0.023

1.58} 4.557 0.073
1.952 4.5.74 =0.07%

1.623 4.656 0.928

J. ut 0.470 =0.011

). 481 0.470 =-0.010
). 487 g.478 -0.009
). 507 U.502 =0.005

).547 0.536 =-0.012

*, 600 0.579 =0.021
). 723 0.734 0.01%

1.919 0.945 0.226

oo 182 1.237 0.056
1.492 0.480 =~0.011
1.507 Vv.507 -0.000

2. 551 0.541 =-0.010

le 64 VE -0.004

). 758 0.758 -0.001

+936 1.956 0.020

‘+936 +965 0.029

ls DRY 2.003 0.019
".059 2.059 -0.009

L161 2.139 -0.022

ce 299 2e 238 -0.062

ledbl 2.312 =0.055
le 942 1.967 0.025
1.951 1.996 0.045

"eq 3.049 0.001

0.026 1.8%

g2cC

0.4

=-0.6
=9..

-C

-("

&gt; fF

 LC »

~~



MIT PRATT PROJECT CELFT SERTES MIDEL VII-A (BASE KEEL) 1976

LWL= 5.249FT, LSM= 5.211 FT, WLTTED SULFACE= 8.817 ¥T%*2, DRAFT= 1.047 PT, DISP=72.639 LE

OPHRIGHT RLSISTANCE W1Tid DOUBLE SAND R#S ERROR= 9.003 LB 0.3 PERCENT

I-XTS ¥Y/HLT af RU RU~LB SRU-LB* EKROR

J. 986 Uv. 432 0. 2.127 0.052 Jo 179 De. 174 ~J. 000

la 183 U.518 J. 154 U0. 175 0.079 Ja254 0.253 0.001
e380 0.695 ). 180 0.230 J. 110 De 340 0.342 0.0v2

le 577 V.691 0.200 0.291 0.154 0.445 O.4ub 0.001

‘e175 0.777 Uv. 231 0. 359 0.299 1.5069 0.567 =2.001
e972 J. 864 Je227 D. 434 0.276 2.710 0.708 ~0.002

2.970 0.907 Ue 270 0.473 0.318 J.791 0.787 =0.004

2.169 16950 J.284 JH14 J. 359 2.873 0.872 =0.001

2.267 0.993 J.296 3.557 vedQ2 1.959 0.965 0.006
l. 366 le 036 Ve 309 Ue 601 0.457 1.058 1.065 0.007

2.465 l= OYJ e321 0.046 3.529 1-175 1.175 =0.000

2. 503 1.123 0.334 0.693 V.612 -305 1.299 =0.000

2.662 lo 166 D347 0.742 V. 794 hue je 843 -J.003
2. Tou 1209 J.360 0.792 D.u24 1.616 1.618 0.032

2.859 'e 252 Ye 373 U.843 0.993 "a 130 1.835 0.001% oh
2959 1e296 le 1806 2. 896 be 211 {a 108 2.107 -0.001 -J.0
3.056 1.339 0.399 0.951 1.816 2.436 2.440 0.004 0.2

3.155 1. 382 v.12 1.006 1.8217 2.833 2.838 0.095 0.2
3.253 1.425 OU. 424 1.064 2.243 3.307 3. 304 -0.003 -0.1

3.452 1. 446A 0.437 1.122 2.721 3.843 3.839 =~ -0.003 -0.1
Je 451 1.512 D450 1.182 3. 200 4.442 4.441 =7.002 -0.0
3.549 1.555 Jub 1.244 1.850 5.099 5.102 0.002 0.0

UPRIGHT FF ~ "YT TANCE NITH “1N3LE SAND RMS LERROHE= 0.007 1B 0.6 PRRCENT

-KIS

J. 986

1.183

1.380

‘e577

«775

1.972

2.070

2. 169

1.267

2.366

le $65

2.563

le 602
2.760

2. 859
la 958

Je) 56
Ja 155
le 253
Je 352

Jo 451

1.549

V/RLT
Jo 432

0.518

V.bU5S

Je6931

0.777

0.464

Ue. 907

Je 950

J.993

I. 030
Ja 080

le 123

1.166

209

-252

296

»339

JelB2

Jo 425

le 40d

te 912

nN

2. 129

0.154

J. 180

e206

0.231

e257

2.270

0.283

). 296
).309

Joi

Ye 334

J. 347

De J6Y

e373

Ja 380

39

J.012

Ja 24

del 37
Je 450

3.461

0. 127

0.175

 Vv. 230
0.291

V.359

O. 434

V.473

0.514

Je 557

V.601

VU. 646
0.693

Ve T42

ve792

U.843

De 896

7.951

le 006

1.064

1.122

1.182

1. 244

a4 nn

0.037

0.059

Oe. uss
0.13)

0.178

0.223

0.205

0.312

v.33

0.415

0.409

0.541

G.032

0.760

Je923

le 139

Jo l22
| «758

de mw2
2.5006

3.113

3.715

RU-1.B

1.163

Je. 234
2.317

0.421

0.53%

0.657

0.738

ne427

2.919

1.016

'»116

«235

la374

12552

L706

2.33%

2.372

2.765

1.206

3.708

44295

*RU-LU*

0.163

0.234

0.318

0.418

0.534

0. 6648
Je 743

0.824

0.912

1. 0ud

l.116

1.238

1.381

1.555

1.770

2.037

2.362

2.750

J.204

3.723

4.306

4.947

CKBROR

0.000

~0.000

0.001

-0.003

=-0.004

0.9011

0.004

-0.903

=0.0J7

~-0.0u8

0.000

0.003

0.008

2.292

0.004

0.002

-0.010

-0.014

-J.032

0.015

0.011

“0.011

E-FC

vel

=-0.,0

0.3

-Q.7
-

1

n

-().8
-

0,
-

Ve

Ca

=0.4

0,"

-de1

0.4
0.3

-0.2

cr

0.00535

0.00513

0.00495

0.00481

0.00469

0.00458

0.00453

0.00449

0.00445

Je JOUL ,

0.00437

3.00433

2.00430

0.00427

2.00824

0.00421

d.J0u18

3.00415

0.00413

0.00410

0.00408

0.00405

cr

0.00535

0.00513

0.00495

0.00481

0.00469

0.20458

0.00453

Yo 0ULU9

0.00445

0.00uu1

dJ.uvu37

0.00433

3.00430

1.00427

0.00424

"00421

0.00418

0.00415

J.J0413

0.90410

0.00408
0.00605

Cr

0.00229

0.00231

0.00236

0.00254

0.39273

0.00292

0.00305

0.003113

0.003321

0.091335

0.00357

0.00382

2.00408

0.920444

0.00499

0.00569
0.00653

0.03754

0.00879

0.009934

0.01124
0.01257

CR

0.22154

0.00173

0.30189

0.00214

0.00233

0.00236

0.00254

0.00273

0.00289

J. Uu305

J.U0317

0.003138

0.00366

2.0241)

0.00463

0.00534

0.00625

0.00725

0.22831

0.00945

0.01073

0.21211

CR¢
0.00219

0.00229

0.00241

0.00255

1.00271

0.20290

0.00301

0.00312

0.97328

0.00343

0.00357

J.00378

J. 094456
0.00445

0.2J)493

J.00%68%
3.00655

2.2)7156

J.00R09

0.00993

0.01124

3.01258

SCH

2.22155

3.0017)

0.00191

0.00209

0.00223

3.00248

9.0025"

0.00270

Y.00284

0.00299

J.0)317

2.00340

3.01379

2.00411

0.00465

0.00535

2.03621

0.00719

0.0283)

0.00950

0.01077

0.01237



IIT PRATT PROJECT DELFT SERIES MODEL VI1-A (BASE KEEL) 1976

LuL= 5.24977, Ls¥= 5.211 PT, dETVED SURPACE= 4.817 FT**2, DRAPFT= 1.047 PT, DISP=72.639 LB

AVERAGZ DELTA CT BETWEEN DOUBLE AND SINGLE SAND=.00037

RESIDUARY KESISTANCS COEPFICLENTS:

FRTL: 0.40000 Jv. 60000 0.80000 1.00000 1.20000 1.40000 1.60000 1.80000

CH: J. 90142 )eJ0167 0.990203 0.04255 J.00363 0.00729 2.91324 0.01742
RR/DISP: ve 00040 0.001098 0.00227 0.00445 J. 00912 0.02495 0.05920 0.09864

HEEL ANw SIDE POMCEL RESISTANCE COEFPICLLNTS

Ci: 1.635%

Te/T: V. 742

np e 3.618

i &lt; &lt;5

y/RTL: 1.036 1.209 1.382
CPAL: Qe 43132-u5 Va T747E-05 0.1271Lk-04

CO: 0e5522E=12 Ve WT3E~UT 0.2363£-91 0.1720E-92 0.1116L-01

RO: 1.002 1.571 2.723 0.412 1.590

*RUS; 1.005 1.6 18 2.538 0.438 1.569
EGP: -0.063 ~0.040 =-0.115 -0.026 0.021

sUP-PC: -5.9 -2.9 ~4.0 -6.0 1.3

9

Ue bUS

5

1. 198

*

~

re



MIT PRATT PROJECT UELFT SERIES MODEL VII-A (BASL KEEL) 1976

LEL= 5.249FT, LSM= 5.211 FT, WLTTED SUBFACE= 4.817 FT#%2, DHAPT= 1.047 PT, DISP=72.639 LB

RUN

18

385

386

3487

388

429

394

LE|
4

»

5 3

$c

y

39¢

339

1006

LN

Wi

yo "

3)

196

307

103

9

369

i6

R62

363

Jol

16S

166

667

368

36)

37
pi

37¢
473

374

175

176

877

374

T/RTL Pill fu
leB36 10.0 lo 406

1.9036 10.9 de 3604
1.036 10.0 1.378

1.209 10.0 3.006

1.299 10.0 1.238

1. 2409 10.0 2.460
1.036 20.0 2.996

«036 20.0 5.896

lel 20.0 4.505

led J}9 20.0 %.230
1.2909 20.0 5.478

le £09 20.0 2.818

1.209 20.0 5.525

3R2 20.0 5.337

ie dH2 20.0 4,186

le 332 20.0 le858

e236 30.0 4. 641

',236 30.9 5.308

L036 30.0 b.R03

Je v36 30.9 Se 743

W299 30.0 5.819
la 23% 30.0 4.318

1.499 30.9 1.684

i. 382 30.0 J.614

e382 30.0 5.939

le 382 30.v 4.2106

0.685 U.0 0.037

).085 Uoe0 =0.273

Je URS 0.0 =0.604

J. 189 0.0 ~-1.199

Je 0485 Qa. 0 -1 «890
Ue bHS 9.0 =-2.5713

3. 0U9 Jel 3.852

Ve 6145 0.0 0.380

J. 085 0.0 0.624

J. 635 Ye) 1.265

2 198 Jo U Ue 112

- 198 3.0 =1.312

le 198 0.0  ~2.59y

le 193 9.0 =3.768

le 1938 Jou =5.,2W4
i. 1GR 0.0 -6.237

1. 194d 0.0 &lt;~0.622

1.198 0.90 0.74)
1. 198 0.0 1.413

1.198 Jad Ay

kD

jeOLS

1.065

1aUBS

lob 18
Jeb 18
1.018

1.065

1s 065
1065

la018
Jeb 18

lev 18

lob 18
t.R 18
2.038

2.038

1.065

Jab

Je U6HS
1.065

t.618

lebl8

1.618

2.038

2.038

c.f 38
Ue. 433
V.438

V.438

Nal Jo

0.438

C.43u

Jed 38

Doth18

Ne38

1.438

! ,H09

1.569

1.509

569

,96Y

.569

§ » 9269

1569

1.569
I ain

10 EDC

1.002 “ay

1.002 ~=5.9

ladu2 -5.9

1.571 =2.9

1.571 =-2.9

1.571 =2.9

1.002 =5.9

JeUd2  =5.9

la 0G2 “5.9

1.571 =2.9

«571 2.9

«571 -2.9

«e571 =-2.9

1.723 =4.9

T23  -4.0

edd ~4.0

1. 902 -5.9

la092 =°.y

"L002 5.9

Je 002 =F,9

16571 =2.9

1-971 =2.Y

57° 2.9

2 =4.9

ve Lu)

“4.0

“6.0

"bed

6.4

6.

-6.0

6.0

TI)

-6,0

“4 0

Laid

Ue 812

L412

0.412

Jou 12

0.412

Ja812

Jeli 12
U.412

Jolit2

J.412

.290

«599

2590

+590

» 9590

«590

1«990
1.590

1590
I omg

iu

Jd. 094
). 164

0.2133

0.245

0D. 104
0. 164

0.237

0.010

D394

 Vv. 384%
Jadu

0.24?

0.556

0.659

J). 529
Jo403

J.616

N.740

1.051

).826

2.904

2.680

1.299

lobo}

le 133

0.PPH

0.016

0.020

0.031

0.9649

0. 139

0.22%

PA TT]

U.022

G. 021
De 0064
Je Uu4

De020

).09Y

Je 159

Je3V2
Je 432
Je WOU

0.004

Je 006
1 =

Phil EPC
0.065 =3v.2

0. 120 -27. {

0.212 -B.9

U.208 -15.4
0.074 -28.8

Je127 ~24.6

0.267 12.4

3.676 10.FR

D.447 14.5

J.433 12.¢
0.574 €

0.317 2

0. 580

0.623)

2. 525

0. 'Y'Y4
Ve623

0.728

l.020

1.900 0a
0.723 6.4

1.194 =3.°

1.347 =7.¢

te 145 1.1

0.9P4 11.4%

0.000 =-99.7

0.00) -86.6

Jo 013 =57.7

Je 052 =24.12

V. 130 =06.9

0.240 6."

Je9538 21.

0.005 =7¢

J.Otu -47.

Ded «3,

2.000 -90.t

Je. 020 3.3
VeRO =11.7

0.168 0.

Ve 322 3.0
0.461 6.7

0.0U5 9,

0.007 55.

0.024 -6t
Nn_ N00 °

14096

«166

1, 235

1,817

le 676

J. 739

1.239

1.612

+390

950

 114

1.819

1217

382

+252

3. 126

1.618

L748

2. 053

Je824

2,476

*, 251
'. 870

i. 14

Je 850
1.611

0.428

De.432

Ue 443

J.B

1.551

e637

‘oe 899
Je 434

D.U43Y

Ya 472
ls 994

2609

Gro

748

903

, 022

94%

594

.656

PT LAR

1.067 -0.928

1.214 &lt;-0.021

1.779 =-0.038

1.646 =0.030

1.698 =0.041

1.269 0.030

1.678 0.066

1.449 0.053
2.005 0.049

2. 146 0.031

l.849 0.079

2. 152 0.024

} 346 -0.036

JalH9 =0.203

J. 16° 0.039

425 0.007

J« 130 ~0.018

2.030 =9.0213

1.8606 =-0.022

2.472 -~0.004

2.295 0.044

2.765 =0.10%

4.07% -0.114

J.uo8 0.012

3.713 0.101

0.412 «0.016

0.415 -0.018

3.425 -0.018

Joubld -9.0V7

0.542 =-0.009

0.652 0.015

J.950 0.094

9.417 =0.017

Jal26 &lt;-0.013

Jo470 -0.002

1.290 -0.004

1.610 0.001

le 670 =0.010

158 2.010

JeY12 0.009

2.051 0.029

1.594 0.000

1.596 0.002

1.613 -0.042
} hr n nec

EPC

~-2

-3

-1.

»

»

=

J

-f

-{}

n

~{

0

1

9

~l
g

3.041 2.4



MIT PRATT PAOJECT DELFT SERIES MODEL VIIXI-A (BASE KEEL) 1970

LWL= 5.,249FT, LSH= 5.294 FT, WoTTEL SURFACE= 9.198 FT*+*2, DRAFT= 1.135 FT, DISP=89.198 LB

JPRIGHT RESISTANCE WITH DOUBLE SAND RMS ERBOk= 0.004 LB 0.5 PERCENT

I-XTS 1743% RF RR RuU-18 *RU-LD*
3.986 Jo 428 0.328 0.130 V.053 0.183 0.184
te 183 Je S14 Je 153 2.179 Jeudl 9.260 0.260

‘e380 1.600 0.179 v.235 e120 0.355 Uv. 351

le 577 0. ob e204 0.29 0.1067 Dedob 0.461

le 775 J.771 Jo23) Ue dbo 0.229 J. 539 0.592
1.972 Ve. d57 3.255 0.445 0.298 Je T43 0.750

2070 VU. 900 Je 2648 0.485 0.348 D.433 0.841
£.169 Ue 9Uu3 J.281 U.527 0.410 3.937 0.940

7.267 U. 985 J. 293 0.571 D.481 1.052 1.047

£. 366 1.928 Je 306 0.616 1.559 e175 1.163

2. 465 le 071 1319 V.663 ).629 Je 262 1.287

2.563 le 114 Ja 332 0.711 D.7113 W424 Ya 425
1.062 te 197 Je 364 )JoT76 1 J.B22 583 1. 584

2. 760 » 200 ).457 V.H12 U0 213 1.775
2.859 le 243 Ye 3T0 0.865 1. 148 2.013 2.014

e958 1.285 e383 v.919 1.393 2.313 2. 315
le 056 le 324 Je 390 0.975 1.710 2.625 2.6485

le 155 1.371 2.498 1.932 &lt;&lt;. 101 3.133 3.133
J. 253 1.414 Ue421 1.091 2.571% 3.662 3.662

}. 352 1. 457 0.434 1.191 3.124 4.275 4.276

Jed 51 1.500 J.u47 1.213 3.710 4.983 4.977

le C49 T. 542 0.459 1.276 B.uno 5.756 5.760

ERROR

0.001

0.000

 J. 004

~0.005

0.304

0.037

0.008

0.003

~0.005

=0a 912

~0. 005
0.001
V.001 .

0.003 Q

J.0M ¢

0.002 0..
=0. 000 -0.?

-0.0J30 “0.9
-0.090 -0.0

0.002 0.0

=0.096 =0.1

0.003 0.1

UPRIGHT ~ SISTANCTY "TH &lt;. “GLR SAMD RMS EKBOR= 0.007 LB Q.7 P=RCENT

I- KTS
).980

le 183

le 330

.«317

e770

1e372

2.979

l. 161

l.267

2. 3b6

2.465

1.563

L662

t.769

le 859

1.958

JeU56

Ja 195

3« 253
3.352

Je 451

1.549

i1/8LT

 Uv. 428
0.514

VU. 600
v.086

Ve771

0.857

Je 9090
J. 943
J. 945
1.348

1.071

AL)

1. 157

. 200

-243

1, 289

14.328

37:

le 4 14

1.457

1. 500

1. 542

Fy

J. 128

0.153

J. 179

Je 230

0.255

2.268

Je 2081
de l93

J. 306
J. 319

Je JU4

Je 357

JI

). 383
re 396
).408

J. 421
Je.434

0. 447

Ne 4959

0.13)

0.179

0.235

0.299

0.3uH

0.445

0.485

U. 527

0.571

V.616

Je.bol

J.T

2.701

J.812

2.865

1.919

1.9175

la 032

1.091

1.151

1.213

1.276

RR

D.)45

0.072

0.1J6

0.151

v.20

0.2170

v.317

0.3172

0.439

U.511

v.514d

0.649

0.745

0.872

1.044

le 274

le 978

1953

2.428

2.991

3.0615

Go 331

RU~LB

Jo. 174
3.251

2.342

2.450

JeHLY

J.714

3.802

3.900

 . 310

-e 127

2281

 + 360

1.5006

 = 684

e909

2.194

~549

1.9RS

Je516

te 143

4.828

8. 606

SRU-~-LB*

Ve 170

0.250

0.338

J. uy

0.9572

0.724

0.811

0.905

1.006

1. 115

1.231

1. 359
}1a500

1,684

1.910

2.198

2.557

2.994

3.516

4. 126

4.826

5.614

EdhOR

Ja d)2

-0.002

~0.004

=0.03%

V.0J3

J.010

2.099

0.000

=e 033

~J.012

=-0.010

=0.002

~0.000

=Je9J0

0.001 2a

0.004 0.

0.0v8 0.1

0.039 0.3

-0.3N =0.0

-0.017 -0.4

-0.003 -0e

0.997 Oe}

CF

0.00525

0.00504

0.00487

0.00472

0.00461

0.00450

0.00446

0.00441

0.00437

U.00433

0.00430

0.00426

Q.00423

0.00420

0.00417

J. 004 14

N.00411

7.00408

0.00406

0.00403

0.00401

 np. 00399

CP

0.39525

0.00544

2.30487

0.0v472

0.004061

2.0045)

0.00446

0.00441

0.00437

0.00433

3.00430

1.00426

'.00u623

Je 0429

2.00417

D.00414

0.00411

*. 00408

0.20406

0.00403

0.00401

CH

0.00216

0.00228

0.00247

0.00264

0.00275

0.008302

0.03329

0.00343

0.03358

J.01393

0.00408
0.00427

0.004857

0.00496

0.03551
0.00627

2.00721

0.07831

0.00956

0.01095

0.01247
0.01u01%

Lh

0.99181

0.00204

0.00220

0.03239

0.09251

0.01273

0.00292

0.00312

0.00336

0.00359

0.003175

0.02389

0.00414

0.00451

0.00503

0.03574

3.00663

0.00773

0.07902

0.01048

0.01196

0.01354

*CR¢

0.00221

0.00228

0.00237

0.03257

0.00290

0.00310

0.991327

0.00345

0.00365

0.09384

0.03405

0.00328

0.02453

0.02498

0.39554

0.000628

0.00721

0.00831

0.00956

0.01295

0.01245

0.01802

SCR*
0.03190

0.001393

0.00212

0.03231

0.00259

0.00481

0.00299

0.00316

0.00338

0.00351

0.9)36d
0.90193

0.00414

0.02451

0.00503

0.093576

0.20667

0.00776

0.012992

0.01042

0.01195

0.01356

!

“Jd

~J



4IT PRATT PMOJECT DELPT SERIES MODEL VILI-A (BASE KEEL) 1976

Ldl= 5.299FT, LSB= 5.294 FT, 4LTFED SURPACE= 9.198 FPT**2, DRAPT= 1.135 PT, DISP=89.198 LB

AVERAGE DLLTA CT BETWZEN DOUBLE AND SINGLE SAND=,.00045

RESIDUAxY RRSISTANCE COEFFICIENTS:

TEIL: ve UOJ 0.60000 0.80000 1.09330 1.20000 1.40000 1.60000 1.80000

CR: J. 00130 1.30150 0.00199 0.02281 J.00408 0.00824 0.01527 0.02132
ak/DISP: J. 90031 UV. 00UR1 UV. 00192 0.00424 0.00886 0.02435 0.05692 0.10411

HLEL AND SIDZ PORCL RESISTANCE COEFPICIENTS

1: 1.5392

ie/T: UV. PUG
[E: Ue915

‘ 4 3

V/RTL: 1.028 1.230 1.371%
CPHI 0.1811-05 0.282HE-05 0.4110E-05

Co: 0.5769E-02 0.1083E-01 0.2350E-3Y 0.1S80E-02 0.1045£-01

O32 1.131 1.778 3.128 0-435 1.731

FRUS; 1.163 1.775 3.133 0.452 1.722

SUP 3 -0. 042 0.003 -0.004 -0.01? 0.009

EOP-PC: =-2.7 Je } Je 1 -3.9 3.5

4 S

0.680 1. 149

.

~

CX



BIT PRATT PROJECT DELFT SERIES MODEL VIII-A {BASE KEEL) 1976

LEL= 5.249PT, LSH= 5.294 FT, WLTTED SURPACE= 9.198 PT¢¢2, DRA¢T= 1.135 FT, DI5P=89.198 LB

KY

153

1532

1533

1534

1532

 je

1547)

1938

1939

15449

1541

1S42

1543

Sud

1945S

LY

1547

S48

1549

1559

i551

1552

'5¢3

1554

i555

1956

1557

1550

15959

1560

1561

1562

1563

:564

1565

1506

1567

568

569

1579

1571

‘972

:S73

1574
BTC

» €

L Pit

S026 10.0

16228 1Jded

1aud8 10.0

12928 10.0

Ia299 10.0

1.200 10.90

«203 12.9

lov28 20.0
led23 20.0

Je J43 20.)

Jeuld 20.0

 jl. 200 20.0
1,499 24d.v

299 20.0

1-311 24.1

Jed? 20.0

«371 20.0

1.371 29.0

le U2 30.9

la028 30.0

l. 028 33.4

'au29 30.0

‘e239 30.0

C200 $V

WW) 30.0

«371 30.0

“37 1.0

le 371 30.)

Jeobd g.0

Je 0dY 0.0

lJebd J Ve)
1.64) 0.0

}. 680 J.0

Je 630 O.4

J. 680 0.0
Job 3d Jed

le 189 (,9

. 189 )

y 109

199

149

J, 139

' 189

189
130

do

Jev
J.V

0-0

Fh
3.703

2.619

1.330

3.7106

l.289

2.579

J. 707

6.048

4,204

5.206

le 430

3.3913

5.969

4.092

5.931

3.486

4.703

3.401
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AIT PEATT 220JcCT DELFT SERIES MODEL IX-A (BASE KEEL) 197

L¥L= S5.24%FT, LSA= 5.UH8 FT, WETTED SUHPACc= 9.073 PT¢s2, DRAFIr= 1.135 PT, DISP=89.198 LB

JPRIGHT RSSISTANCE WITH DOUDLE SAND RMS ERROR= 0.008 LB O.4 PERCZNT

7-KTS V/BLT BP RR RU-LB *RU-LBe ERROR
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la183 Je 524 J. 1506 Jo 175 Je018 ). 254 0.253 =J.211
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MIT ¢NATT PROJECT DELFT SERIES MUDEL IX~A (BASE KEEL) 1976

LEL= 5.243FT, L58= 5.089 FT, WEITED SURPACE= 9.073 FI*#2, DEAFT= 1.135 PT, DISP=89.198 LB

AVEaAGE LELTA CT BE14ZEN DOUBLE AND SINGLE SAND=.00049

KESIOJART BESISTAMCE COLPPICIENTS:

YRTL: 0.40000 J.60J08 Ue 8U0U0 1.03000 1.20000 1.40300 1.60000 1.80200
“R: 0.00119 0.00158 U.00199 V.00249 0.00372 0.00H72 0.01704 0.02160
RE/D1SP: 3.00327 Jody 0.00182 0.00356 0.0765 0.02442 0.06230 0.09996

iZEL AMD SIDE FORCE RESISTANCE COEFFICIENTS

=1: 1.9250

TE/T: v.810

of A 0.919

) 4 3 4 5

V/BTL: 1. 049 1.224 1.399 0.693 1.212

“PHI: 0.1380E-95 0Q.46602~95 J.5394E-05

CO: 0.5298L-32 0.1036E-01 0.2R10:~01 0.1594E-02 0.9865E-02
RO: 1.077 1.720 3.519 0.430 1.663

PRUE; 1. 046 1.715 3.366 0.444 1.654
[R11:34 -J.010 0.006 0.153 -0.014 0.209

tUP-PC: . =U. 9 0.3 4.5 =-3.1 0.5
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YIT PKATT PROJECT DELFT SERIES MODEL IX-A (BASE KEL) 1976

LEL= 5.249FT, LSM= 5.060 FT, WLITED SURFACE= 9.073 PT=%2, DRAFr= 1.135 FT, DISP=89.198 LB
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Appendix B

MODEL DISCRIPTIONS

The Delft Model Series was designed and built under the

H. Irving Pratt Ocean Race Handicapping Project of MIT during

1975 and 1976. Each hull consists of a faired canoe body to

which a fin keel and spade rudder have been attached. The

parent hull for the series is based on the "Standfast 43', a

Frans Maas design. Eight additional canoe bodies in four

pairs complete the series. Each pair possesses a variation

in a specific form parameter which brackets the value of

that parameter for the parent hull. These variations are sum-

marized in Table 2.

The keels for all models possess a NACA 63,-015 water

line section, and the rudders are a NACA 0012 section. At-

tached at the end of this appendix are the full-scale body

plans for the nine models. Station spacing is 1.640 ft. and

the model scale ratio is 6.25. Also included are the results

of processing each model through a hydrostatics program de-

veloped by the Pratt Project. Some further details of the

series may be found in Ref. [2].



TABLE 2

NON-DIMENSIONAL HULL GEOMETRIC RATIOS FOR DELFT SERIES MODELS

MODEL NUMBER

5

Displacement/Length

Volumetric

wetted Surface (Canoe Body)

 (Total)

Length/Draft (Canoe Body)

lLeagth/Drafet (Total)

‘ength/Bean

Re.oi/Dralt

A(Long tons)/(.01L)?

7/L® x 10%

Sc/L?

3/1?

LT,

LIT.

L/BWL

BWL/T,

xp/L x 100

zg/L x 100

nL x 100

Cp=Yec/ARL

Cyr AR/BUL x T,

C.o=AWP/L x BWL

283 283 282 236 366

9.91 9.92 9.88 8,27 12,83

.2520 «2389 «2746 +2283 «2912

3315 .3185 «3541 +3078 .3707

12.51 10.95 14.47 13.79 10.81

4.62 4.39 4.83 4.75 4.33

3.12 3.57 2.7 3.45 2.68

4.00 3.06 5.35 4.00 4.00

52.10 52.10 52.10 52.10 52.10

2.68 3.08 2,32 2.43 3.1n

10.21 5.58 17.49 8.93 12.13

573 .573 .573 .573 .573

.637 «637 .637 .v37

.690 +690 .690 «690

370 230 283 283

12.96 8,06 9.91 9.91

.2750 .2404 .2543 «2497

+3545 .3199 .3338 .3292

9.38 15.63 = 12.51 12.51

4.09 5.01 4.62 4.62

3.12 3.12 3.22 3.01

3.00 5.00 3.89 4.16

52.10 52.10 52.21 52.00

3.57 2.13 2.68 2.71

6.40 13.50 10.00 10.52

.573 +573 +595 «531

637 +637 .637 .637

.690 .690 «724 .654

Long Pos, of CB (X L Aft of FWL)

‘ert. Pos. of CB (I L Below DWL)

tt. cf Metacenter (2 L Above DWL)

Prismatic (Canoe Bhdy)

Midships Section (Canoe Body)

hatuerclane

NOTES: (1)
Displacement/Length and Volumetric ratios are based on teated displacements reported by Delft, These differ slightly from design

values, the largest deviation being 0.8 percent. All other ratios are based on design values.

(2)
Prismatic coefficient is based on the midships section area, which is approximately 1.1% less than the maximum section area

for all models. (The section with maximum area is located approximately .0SL aft of amidships),

The reference length L corresponds to the distance hetween stations 0-10 on the lines drawing. The actual waterline length

:xceeds this value by a small amount due to the extension of the immersed stern profile aft of station 10. This extension

varies with model number with an average value of 0.6X of L .,

(3)
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MIT - H IRVING FRATT OCEAN RACE HANDICAFPING FROJECT

LINES FROCESSING FROGRAM - JAN 1978

DELFT MODEL 1 WITH KEEL

BEAM= 10.19 10.19 10.50 11.90

DRAFT= 7.09 7.10 6.26 8.17 MAX SECT AREA= 21.23

B/TC= 3.60 3.60 3.75 3.45 .

FREEBOARDS FROM: FREEROARDS ASSUMED AS DESIGNED

'STEMHEAD"®" LOCATION? XMEAS= ~1.00 XRLWL(1)= -4.24

‘FGO*"= 4.28 *LBG"=31.17 Fr iYy= 3.91 FA(1)= 3,18

X
o°¥

HEEL DEGREES J 0.0

FREEROARD FWD (AT 0.0 FT) x 3.101 x

FREEBOARD AFT (AT 33.009 FT) xX 1.960 3

DISPLACEMENT CUBIC FT * 622.6 »

DISPLACEMENT POUNDS SU * 39844 x

LCB ZX AFT OF FWD END OF LWLC(1)x 54.11 %

VCB ABOVE WATERFLANE(1) FT x -0.37 X

VCG AROVE WATERFLANE(1) "FT x -0.66 ¥

’M/DEG HEEL LRS-FT/DEG xX 0. ¥

WETTED SURFACE SQ FT Xx 450.0 ¥
LATERAL FLANE AREA SQ FT Xx 140.7 »

PRISMATIC COEFFICIENT Xx 0.521 %

LWL (AVG 32.78) %x 33.01 x 33,00 x 31.58 x 37.91 %

LSM (AVG 32.47) x 32.39 x 32,38 x 31.61 x 346.88 x

L2M (AVG 32.05) Xx 31.39 x 31.39 x 30.85 x 35.75 %

SECTION AREA CURVES - AREA IN 3Q FT AT GIVEN FOSITION IN :'T AFT

INPUT REF LWL(1) 2 X 3

240 -3.244 0.0 x 0.0 =»

1.640 -1.604 0.0 x 0.0 x

3.281 0.037 0.00 x 0,0 Xx

4.921 1.677 0.70 % 0.45 x

6.3562 3.318 2.35 x 2.02 x
B.202 4,938 4,51 x 4.24 ¥

2.842 6.598 6.89 x 6.74 Xx

11.482 8.238 ?.28 Xx 9.28 x
13.123 ?.879 11.58 x 11,72 %

L4.764 11.520 14.07 x 14.34 X

16.404 13.160 17.16 x 17.50 Xx

18.044 14.800 19.79 x 20.13 x

19.685 16.441 21.25 x 21.53 x

21.325 18.081 20,30 x 20.52 x

22.966 19.722 18.01 x 18.15 x

24,606 21.362 16.26 ¥ 16.34 X

26.246 23.002 14.73 x 14.77 x

27.887 24.643 12.58 x 12.57 x

29.527 26.283 ?.83 x ?.80 x

31,148 27.924 6.76 X 6.70 x

32.808 29.564 x 3.75 x 3.60 x

34.448 31.204 1.25 x 0.92 x

36.089 12,845 x 0.01 x 0.0 x

37.729 34,485 x 2.0 x 0.0 x

39.370 368.126 b 4 D.O XxX DO X

2.000 x 25.000 x

3.912 x 4.136 x

3.178 XX 3.669 X%

346.2 XxX 346.5 X

22159 x 22178 Xx

51.87 * 51.89 %

-1.10 XxX =0.73 X

0.66 % -0.66 %

1487. x 1369. X

349.8 x 344.8 Xx

104.6 % 86.3 Xx

D.S0ZX ¥ D.509 ¥

0.0 Xx

0.0 x

0.00 x

0.70 x

2.35 Xx

4.51 x

6.89 x

?.28 Xx

11.58 x

14.06 x

17.15 x

19.78 x

21.25 x

20.30 x

18.01 x

16.26 x

14,73 x

12.58 x

?.83 xX

6.76 X%

3.75 %

1.25 x

0.01 x

0.0 x

0.0 x

NOTE —- TRAFEZOIDAL DISPLACEMENT IS 0.01 PER CENT LESS THAN SFLINE

ax

0.0 1%

0.0 1%

0.63 X%

2.65 ¥

5.59 =~

2.01 x

12.61 ¥

16.16 *

19.52 ¥

22.99 *

26.94 »

30.28 »

32.31 %

31.76 ¥

29.67 »

27.923

26.20 %x

23.64 x

20.23 ¢

16.25 %

11.98 *

7.76 1

4,05 »

1.32 xX
0.07 X
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MIT - H IRVING PRATT OCEAN RACE HANDICAPFING FROJECT

LINES PROCESSING FROGRAM.- JAN 1978

DELFT MODEL 2 WITH KEEL

BEAM= 8.96 8.96 9.57 10.33

DRAFT= 7.47 7.48 6.70 8.55 MAX SECT AREA= 21.23

B/TC= 2.91 2,91 3.24 2.84

FREEBOARDS FROM: FREEROARDS ASSUMED AS DESIGNED

'STEMHEAD"®" LOCATION: XMEAS= -1.00 XRLWL(1)= -4,.25

'FGO*= 4.28 ‘LBG*"=31.17 FF(1)= 3.91 FA(1)= 3.18

2 Xx 3
X

2.000 %x 25.000 x

3.911 xX 4,065 Xx

3.177 x 3.525 X%

346.5 X 346.7 X%

22172 x 22188 X

51.84 x 51.86 X

~1.25 X -0.98 %

-0.66 Xx ~0.66 Xx
883. Xx 869. X

3136.4 x 337.8 Xx

114,0 X% 6.6 X

0.504 ¥ 0.508 xX

HEEL DEGREES x 0.0 »

FREEBOARD FWD (AT 0.0 FT) x 3.101 *

FREEBOARD AFT (AT 33.012 FT) Xx 1.960 *%

DISPLACEMENT CUBIC FT x 985.2 ¥

DISPLACEMENT FOUNDS SW *® 37449 ¥
LCB XZ AFT OF FWD END OF LWL(1)x 53.84 »*

JCB ABOVE WATERFLANE(1) ~~ FT Xx -0.52 X

JCG ABOVE WATERFLANE(1) FT x ~-0.66 X

RM/DEG HEEL LBS-FT/DEG Xx 0. x

WETTED SURFACE SQ FT x 427.7 X%

LATERAL FLANE AREA SQ FT x 149.8 x

PRISMATIC COEFFICIENT * 0.520 X

LWL (AVG 32.79) x 33.01 x 33.01 x 31.98 x 37,51 X%

LSM (AVG 32,40) x 32.39 x 32.38 x 31.86 x 36.40 x

L2M (AVG 31.95) *x 31.38 x 31.38 x 31.04 Xx 35.26 X

SECTION AREA CURVES - AREA IN SQ FT AT GIVEN POSITION IN FT AFT

INPUT REF LWL(1) 2 x 3

0.0 -3.248 0.0 x 0.0 «

1.640 -1.608 0.0 Xx 0.0 x

3.281 0.033 0.00 x 0.0 x

4.921 1.673 0.69 x 0.54 x

6.562 3.314 2.35 x 2.15 Xx

B.202 4.954 4,52 x 4.34 Xx

?.842 4.594 6.89 x 6.80 x

11.482 8.234 ?.29 X% ?.29 %
13.123 2.875 11.56 x 11.66 Xx

14.764 11.516 14.11 x 14.29 x

16.404 13.156 17.20 x 17.41 %

18.044 14.796 19.85 x 20.07 x

19.685 16.437 21.24 x 21.41 x

21.325 18.077 20.29 x 20.41 Xx

22.966 19.718 18.02 x 18.09 x

24.606 21.358 16.26 ¥ 16.30 Xx
26.246 22.998 14.76 * 14.78 Xx

27.887 24.639 12.56 x 12.57 x

29.527 26.279 ?.82 x ?.82 xX

31.168 27.920 - 6.75 X 6.74 X

32.808 29.560 x 3.75 X 3.68 X

34.448 31.200 J 1.26 x 1.04 x

36.089 32.841 x 0.01 x 0.0 x

37.729 34.481 x 0.0 x 0.0 .x
39.370 36.122 x 0.0 XX 0.0 x

4

0.0

0.0 xX
0.50 ¥

2.35 %

S.14 X

8.41 x

11.85 X

15.25 X

18.47 x

21.87 X

25.70 x

28.99

30.87 X

30.26 %

28.18 X

26.41 %

24,75 X

22,17 *

18.84 *

14.95 X

10.82 *
6.79

3.31 x

0.88 x

0.01 xX

NOTE - TRAFEZOIDAL DISPLACEMENT IS 0.01 PER CENT LESS THAN SFLINE
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MIT - H IRVING PRATT OCEAN RACE HANDICAPPING FROJECT

LINES PROCESSING FROGRAM—JAN 1978

DELFT MODEL 3 WITH KEEL

BEAM= 11.75 11.74 11.49 13.87
DRAFT= 6.74 6.75 S.79 7.82 MAX SECT AREA= 21.22

B/TC= 4.58 4.58 4.32 4.26 .

FREEBOARDS FROM: FREEBOARDS ASSUMED AS DESIGNED

'STEMHEAD® LOCATION? XMEAS= -1.00 XRLUL(1)= -4,24

'FG0*= 4.28 ‘LRG*=31.17 Frr1)= 3.91 FA(1)= 3.18

3 "2 KX z

HEEL DEGREES kx 0.0 i

FREEBOARD FWD (AT 0.0 FT) Xx 3.101 xX

FREEBOARD AFT (AT 33.007 FT) x 1.960 %

DISPLACEMENT CURIC FT Xx 670.0 %
DISPLACEMENT FOUNDS SW Xx 42879 %
LCB XZ AFT OF FWD END OF LWL(1)X 54.42 x

VCB ABOVE WATERFLANE(1) - FT X -0.24 X

VCG ABOVE WATERFLANE(1) FT X% -0.66 #

RM/DEG HEEL LBS-FT/LEG X 0. ¥

WETTED SURFACE SQ FT Xx 485.9 x
LATERAL FLANE AREA SQ FT x 132.2 x

PRISMATIC COEFFICIENT x 0.524 x

LWL (AVG 32.84) Xx 33.01 x 32.99 x 31.28 x 38.38 X

LSM (AVG 32.54) x 32.40 x 32,39 x 31.27 x 37.42 Xx

L2M (AVG 32.12) Xx 31,39 x 31.39 x 30,51 x 36.31 X

SECTION AREA CURVES - AREA IN SQ FT AT GIVEN POSITION IN AFT

INPUT REF LWL(1) ) 3 4

0.0 ~-3 +240 0.0 x 0,0 " 0.0 a“

1.640 -1.600 0.0 x 0.0 x 0.0 xX

3.281 0.041 0.00 Xx 0.0 Xx 0.80 xX
4,921 1.681 0.70 x 0.29 x 3.03 Xx

6.562 3.322 2.36 % 1.82 x 6.18 X

8.202 4,962 4.51 ¥% 4.08 % ?.79 X%

?.842 6.602 45.88 % b.66 X 13.57 X

11.482 8.242 92.27 X ?.28 x 17.30 x

13.123 ?.883 11.58 x 11.80 x 20.83 XxX

14.764 11.524 14,07 X 14,47 x 24.44 X

16.404 13.164 17.13 Xx 17.66 x 28.49 X

18.044 14.804 19.80 x 20.34 x 31.99 Xx

19.685 16.445 21.25 x 21.73 x 34.07 x

21.325 18.085 20.34 x 20.72 x 33.62 x

22.966 19.726 18.04 x 18.31 x 31.56 X

24.606 21.366 16.30 XxX 16.45 x 29.84 X%

26.246 23.006 14.76 * 14.81 x 28.09 X

27.887 24.647 12.59 X 12.56 x 25.45 X
29.527 26.287 9.83 x ?.71 x 21.94 X

31,168 27.928 4.78 X 5.58 Xx 17.85 X

32.808 29.568 Xx 3.76 Xx 3.45 x 13.43 x
34.448 31.208 x 1.26 x 0.75 x 2.01 x

36.089 32.849 x 0.01 x 0.0 x 5.02 x

37.729 34.489 x 0.0 x 0.0 x 1.93 X

39.370 36.130 x 0.0 x 0.0 x 0.23 %

gr

NOTE - TRAPEZOIDAL DISPLACEMENT IS 0.01 PER CENT LESS THAN SPLINE
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MIT - H IRVING PRATT OCEAN RACE HANDICAFPFING PROJECT

LINES FROCESSING PROGRAM-JAN 1978
DELFT MODEL 4 WITH KEEL

BEAM= 9.19 9.19 9.54 10.84

DRAFT= 6.85 6.86 6.08 7.92 . MAX SECT AREA= 18.15

B/TC= 3.42 3.42 3,60 3.25

FREEBOARDS FROM: FREEBOARDS ASSUMED AS DESIGNED

*STEMHEAD® LOCATION: XMEAS= -1.00 XRLWL(1)= -4,24

"FGO*= 4.28 *LBG"=31.17 TFil1)= 3.91 FA(1)= 3.18

x 3 K 1

5 »

2.000 x 25.000 x

3.912 x 4,112 Xx

3.178 x 3.618 x

288.3 x 288.6 X

18452 %x 18468 x

51.85 x 51.87 x

0.66 XxX -0.66 %

1108. x 1015, x

324.5 x 319.6%
98.5 Xx 81.7 x

0.491 ¥ 0.497 X

3a

Y

Tr

HEEL DEGREES . 0.0 »

FREEBROARD FWDlI (AT 0.0 FT) x 3.103 *

FREEBOARD AFT (AT 33.001 FT) x 1.963 ¥

DISPLACEMENT CURIC FT x 540.3 x

DISPLACEMENT FOUNDS SW x 34581 ¥

LCB X AFT OF FWD END OF LWL(1)x% 594.29 *

VCB ABOVE WATERFLANE(1) ~~ FT % -0.31 x

VCG ABOVE WATERFLANE(1) FT x -0.66 X

RM/DEG HEEL LBS-FT/DEG x O. X

WETTED SURFACE SQ FT x 422.6 %

LATERAL PLANE AREA SQ FT Xx 134.7 %

PRISMATIC COEFFICIENT Xx 0.514 x

LuWL (AVG 32.88) x 33.00 x 32,99 x 31.59 x 38.16 Xx

LSM . (AVG 32.52) x 32.32 x 32.31 x 31.55 x 37.17 x

L2M (AVG 32.01) Xx 31.21 x 31.21 x 30.67 x 36.00 Xx

SECTION AREA CURVES —- AREA IN €0Q FT AT CIV:d POS 'ZON IN FT AF™

INPUT REF LWL(1) r

D.0 -3.242 0.0 xX
1.640 -1.602 0.0 x

3.281 0.039 0.00 x

4.921 1.679 0.358 x

6.562 3.320 1.94 x

B.202 4.9460 3.70 X
2.842 5.600 5.65 X

11.482 8.240 7.62 %
13.123 ?.881 ?.49 Xx

14,764 11.522 11.64 x
16.404 13.162 14,41 x

18.044 14.802 16.86 x
19.685 16.443 18.15 x
21.325 18.083 17.18 x

22.966 19.724 14.95 x

24.606 21.364 13.37 x

26.246 23.004 12.12 x

27.887 24.645 10.32 x

29.527 26.285 i 8.06 x

31.168 27.926 * J.35 X

32.808 29.566 x 3.10 x

34.448 31.206 x 1,03 x

36.089 32.847 x 0.01 x

37.729 34.487 * 0.0 x

39,370 16.128 Xx 0.0 x

4 *

0.0 » 0.0 ¥

0.0 x 0.0 %

0.0 Xx 0.61 Xx

0.37 x 2.38 x

1.67 % 4,90 x

3.48 Xx 7.81 ¥

95.53 x 10.86 x

7.62 XxX 13.87 x

P.61 X 16.72 x

11.86 x 19.795 %

14.69 x 23.29 %

17.14 x 26.39 %

18.40 x 28,19 Xx

17.35 X 27.56 x

15.06 x 25.51 x

13.43 %x 23.95 ¥
12.15 x 22.53 %

10.33 x 20.36 4

8.04 x 17.53 ¥

5.50x 14,20 ¥
2:97 x 10.62 X

D.76 % 7.04 x

0.0 x 3.83 x

0.0 x 1.39 xX
D.0 Xx 0.13 x%

21

22

23

24

25

NOTE - TRAPEZOIDAL DISPLACEMENT IS 0.01 PER CENT LESS THAN SPLINE
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MIT - H IRVING PRATT OCEAN RACE HANDICAFFING PROJECT

LINES PROCESSING PROGRAM-JAN 1978
DELFT MODEL 5S WITH KEEL

BEAM= 11.87 11.87 12,13 13.66

DRAFT= 7.52 7.53 6.59 8.60 MAX SECT AREA= 27.05

B/TC= 3.89 3.89 4.00 3.76

FREEBOARDS FROM! FREEBOARDS ASSUMED AS DESIGNED

'STEMHEAD® LOCATION? XMEAS= -1.00 XRLWL(1)= -4.25

'FGO*= 4.28 *LBG*=31.17 Fr {1)= 3.91 FA(1)= 3.18

” * x

HEEL DEGREES - 0.0 x

FREEBOARD FWD (AT 0.0 FT) x 3.098 x

FREEBOARD AFT (AT 33.010 FT) xX 1.957 x

DISPLACEMENT CUBIC FT x 771.8 x

DISPLACEMENT FOUNDS SW x 49397 %x
LCB X AFT OF FWD END OF LWL(1)x 93.88 Xx

VCB ABOVE WATERFLANE(1) - FT x -0.49 ¥

YCG ABOVE WATERFLANE(1) FT xX 0.86 %

RM/DEG HEEL LBS~-FT/DEG x 0. Xx

WETTED SURFACE Sa FT * 495.3 X
LATERAL FLANE AREA SQ FT x 150.9 x

PRISMATIC COEFFICIENT *® 0.530 x

LWL (AVG 32.66) Xx 33.01 x 33.00 x 31.59 x 37.50 x

LSM (AVG 32.39) x 32.49 x 32.48 x 31.71 x 36.44 x

L2M (AVG 32.06) Xx 31.60 x 31.60 x 31.06 x 35.38 x

¥

2,000 x 25.000 x

3.912 x 4,175 %

3.179 Xx 3.753 X%
435.7 Xx 456.1 x

29161 Xx 29187 x

S1.90 x 51.92 x

-1,20 Xx -0.76 %

-0.66 x 0.66 x

2279. x 2118. Xx

392.8 x 387.5 X%

114.9 x ?4.1 x

0.518 x 0,523 %

SECTION AREA CURVES - AREA IN SO Fi AT GIVEN FOSITICN IN Fi AFT

INPUT REF LWL(1) ? * 3 4 Xx

0.0 -3.248 0.0 Xx 0.0 . 0.0 ¥

1.640 -1.608 0.0 x 0.0 ¥ 0.0 x
3,281 0.033 0.00 x 0.0 x 0.66 ¥

4.921 1.673 0.93 x 0.59 x 3.13 Xx

6.562 3.314 3.15 x 2.71 x 6.85 xX

8.202 9.954 6.04 x 5.67 x 11.20 x

?.842 6.594 ?.20 Xx ?.02 Xx 15.77 x

11.482 B.234 12.41 x 12.42 x 20.31 x

13.123 ?.875 15.47 Xx 15,67 x 24.60 X

14.764 11.516 18.69 x 19.06 x 28.95 x

16.404 13.156 22.34 x 22.81 x 33.61 ¥%

18.044 14.796 25.37 x 25.83 x 37.49 X%

19.685 16.437 27.08 x 27.46 x 39.86 x

21.325 18.077 26.18 x 26.46 x 39.40 ¥

22.966 19.718 23.79 x 23.96 x 37.25 %

24.606 21.358 21.75 x 21.85 x 35.22

26.246 22.998 19.72 x 192.75 x 32.95 ¥

27.887 24.639 16.78 x 16.78 x 29.51 »

29.527 26.279 13.11 x 13.08 x 25.06 ¥

31.168 27.920 7.02 x B.93 x 19.86 X

32.808 29.560 r 5.01 x 4.83 x 14.37 Xx

34.448 31.200 x 1.68 x 1.24 x ?2.00 ¥

36.089 32.841 *® 0.02 x 0.0 x 4.36 x
37.729 34.481 x 0.0 x 0.0 x 1.15 x

39.370 36.122 x 0.0 x 0.0 x 0.01 x

NOTE - TRAPEZOIDAL DISPLACEMENT IS 0.01 PER CENT LESS THAN SFLINE
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MIT - H IRVING PRATT OCEAN RACE HANDICAPPING PROJECT

LINES PROCESSING FROGRAM-JAN 1978

DELFT MODEL 6 WITH KEEL

BEAM= 10.32 10.33 10.98 11.73

DRAFT= 7.98 7.99? 7.13 9.06 MAX SECT AREA= 26.95

B/TC= 3.10 3.10 3.43 3.06

FREEBOARDS FROM: FREEROARDS ASSUMED AS DESIGNED

*STEMHEAD® LOCATION: XMEAS= -1.00 XRLWL(1)= -4.25

"FGO*= 4.28 *LBG*"=31.17 FF(1)= 3.91 FA(1)= 3.18

. ? Xx 3 X a

x

2,000 x 25.000 x

3.911 x 4.086 Xx

3.177 XX 3.575 X%
454.2 X 454.6 Xx

29071 x 29091 x

51.89 x 51.90 x

-1.38 Xx -1.06 Xx
-0.66 X¥ -0.66 X%X

1293, x 1290. X

375.7 Xx 378.2 X

126.4 x 106.9 X%

0.519 x 0.522 x

&amp;

HEEL DEGREES 0.0 »

FREEBOARD FWD (AT 0.0 FT) x 3.098 Xx

FREEBOARD AFT (AT 33.008 FT) x 1.957 %

DISPLACEMENT CURIC FT x 724.1 »

DISPLACEMENT POUNDS Su x 46345 ¥

LCB X AFT OF FWD END OF LWL(1)X 93.62 ¥

JCB ABOVE WATERFLANE(1) = FT x ~Q0.66

VCG ABOVE UWATERFLANE(1) FT x ~0.66 ¥

RM/DEG HEEL -LBS-FT/DEG Xx 0. ?

WETTED SURFACE SQ FT Xx 467.5 1

LATERAL PLANE AREA SQ FT x 162.0 x»
PRISMATIC COEFFICIENT x 0.3529 x

LWL (AVG 32.61) x 33.01 x 33.00 x 31.99 Xx 36.97 X%

LSM (AVG 32.31) x 32.48 x 32.48 x 31.96 x 35.94 x

L2M (AVG 31.98) x 31.60 x 31.60 %x 31.26 ¥ 34.91 X

SECTION AREA CURVES - AREA IN SQ FT AT GIVEN FOE:

INPUT REF LUWL(1) 2 ’

0.0 -3.252 0.0 x

1.640 ~-1.612 0.0 Xx
3.281 0.029 0.00 Xx

4,921 1.669 0.93 %

6.562 3.310 3.13 x

B.202 4.950 6.03 x

7.842 5.590 9.18 Xx

11.482 B.230 12.38 x

13.123 ?.871 15.42 %

14.764 11.512 18.66 Xx

16.404 13.152 22.31 x

18.044 14.792 25.33 x

19.485 16.433 26.98 xX

21.325 18.073 26.07 %

22.966 19.714 23.68 Xx

24,606 21.354 21.68 x

26.246 22.994 19.64 x

27.887 24.635 16.75 Xx

29.527 26.275 13.06 x
31.168 27.916 8.98 x

32.808 29.3556 x 4.99 X%
34.448 31.196 x 1.67 %X

36.089 32.837 x 0.02 x

37.729 34.477 ® 0.0 x

39.370 314.118 x 0.0 XxX

NOTE - TRAPEZOIDAL DISFLACEMENT IS 0.01 PER CENT LESS THAN SPLINE
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MIT - H IRVING PRATT OCEAN RACE HANDICAFFING PROJECT

LINES PROCESSING FROGRAM-JAN 1978
DELFT MODEL 7 WITH KEEL

BEAM= 10.10 10.10 10.12 12,05

DRAFT= 6.59 6.60 5.75 7.66 MAX SECT AREA= 17.81

B/TC= 4.08 4.08 4.00 3.80

FREEBOARDS FROM! FREEBOARDS ASSUMED AS DESIGNED

"STEMHEAD" LOCATION: XMEAS= -1,00 XRLWL(1)= -4,24

'FGO*= 4.28 ‘LBG*=31.17 t1)= 3.91 FA(1)= 3.18

2 Xx k a
hy

x

0.0 Xx

3.103 Xx
1,963 x

962.5 X

36001 X%

54.51 %

-0.21 %

~0.66 X

0. X

443.1 X%

128.2 X

0.516 x

LWL (AVG 32.91) x 33.02 x 33.00 x 31.35 x 38.52 xX

LSM (AVG 32.57) x 32.31 % 32.31 x 31.27 x 37.62 %

L2M ~~ (AVG 32.07) Xx 31.19 Xx 31.18 x 30.39 x 36.47 X

BECTION AREA CURVES —- AREA IN SQ FT AT GIVEN POSITION IN FT AFT

INPUT REF LWL(1 2 x 3 4 Xx

D.0 ~-3.238 0.0 Xx 0.0 ~ 0.0 b
1.640 -1.598 0.0 x 0.0 x 0.0 x

3.281 0.043 0,00 x 0.0 x 0.73 x

4.921 1.683 0.56 % 0.27 x 2.61X%
6.562 3.324 1.88 x 1.50 x 9.21 X

B.202 4.964 3.62 X 3.31 % 8.21 %

7.842 6.604 5.51 x 5.33 x 11.30 x
11.482 B.244 7.44 x 7.43 x 14,38 Xx

13.123 2.885 2.26 X%X 2.42 x 17.27 %

14.764 11.526 11.34 x 11.64 x 20,33 %

16.404 13.166 14.09 x 14.48 x 23.93x

18.044 14.806 16.52 x 16.91 x 27.07 %

19.685 16.447 17.81 x 18.16x 28,91 %

21.325 18.087 16.84 x 17.11 x 28,32 xX

22,966 19.728 14.592 x 14.78 x 26.28 %X

24,606 21,3648 13.04 x 13.15 Xx 24.74 %

26.244 23.008 11.81 x 11,85 x 23.349 X

27.887 24.649 10.06 *¥* 10.05 x 21.19 x

29.527 26.289 7.86 » 7.78 x 18.36 X

31.168 27 +930 5.42 ¥ 5.29 x 15.03 x

32.808 29.570 ¥ 3.01 xX 2.80 x 11.43 x

34.448 31.210 x 1.00 x 0.62 x 7.78 Xx

36,089 32.851 x 0.01 x 0.0 x 4.46 X%X
37.729 34.491 x 0.0 x 0.0 x 1.82 x

39.370 36.132 x 0.0 X 0.0 x 0.28 Xx

12
23

24

8

.

NOTE - TRAPEZOIDAL DISPLACEMENT IS 0.01 PER CENT LESS THAN SPLINE
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MIT - H IRVING PRATT OCEAN RACE HANDICAPPING PROJECT

LINES PROCESSING FROGRAM —- JAN 1978

DELFT MODEL 8 WITH KEEL
BEAM= 10.01 10,01 10.32 11.80

DRAFT= 7.09 7.10 6.25 8.18 MAX SECT AREA= 20.61

B/TC= 3.58 3.58 3.76 3.49

FREEBOARDS FROM! FREEROARDS ASSUMED AS DESIGNED

"STEMHEAD® LOCATION: XMEAS= -1.00 XRLWL(1)= -4,24

*FGO"= 4,28 *LBG*=31.,17 FF(l1)= 3.91 FA(1)= 3,18

3 x 4

Tr

2.000 x 25.000 x

3.912 x 4,106 x

3.178 x 3,711 x

346.2 xX 346.5 x
22157 x 22174 x

531.97 x 51.98 x

-1.10 Xx -0.73 xX
-0.66 x -0.66 b 4
1462. x 1352, x

352.3 x 349.6 %

104.6 x 86.7 x

0,512 x 0,518 x

0.0 :

3.090 x

1.945 x

633.2 X%

A4C524 x

54.49 x

-0.35 Xx
-0.66 x

O. X%

459.1 %

141.2 »

0.535 x

LWL (AVG 32.97) x 33.01 x 33.00x 32.06 x 38.03 x
LSM (AVG 33.09) x 32.81 x 32.80 x 32.44 %¥ 37.56 X%

L2M (AVG 33.00) x 32.09 Xx 32.09 x 31.99 x 36.83 x

SECTION AREA CURVES - AREA IN SQ FT AT GIVEN POSITION IN FT AFT

INPUT REF LWL(1) 2 « 3

2.0 -3.244 0.0 x 0.0 x

1.640 -1.604 0.0 x 0.0 x

3.281 0.037 0.00 x 0.0 x

4.921 1.477 0.81 x 0.60 x

65.562 3.318 2.62 % 2.44 x

B.202 4.958 4.86 x 4.81 x

9.842 6.598 7.21 x 7.28 x

11.482 8.238 9.48 x ?.64 %

13.123 ?.879 11.58 x 11.79 x

14.764 11.520 13.85 x 14.08 x

16.404 13.160 16.75 Xx 16.93 x
18.044 14.800 19.22 x 19.34 x

19.685 16.441 20.62 x 20.62 x

21.325 18.081 19.70 x 19.61 x
22.966 19.722 17.54 x 17.39 x

24.606 21.362 16.00 x 15.84 x

26.246 23.002 14.76 XX 14,63 x

27.887 24.643 12.84 x 12.78 «x

29.527 26.283 10.29 x 10.33 x

31.168 27.924 r 7.29 X 7.42 x

32.808 29.564 x 4.17 % 4.32 x

34.448 31.204 x 1.44 x 1.41 x

36.089 32.845 x 0.01 x 0.0 x

37.729 34.485 x 2.0 x 0.0 x

39.370 36.126 x 0.0 ¥ 0.0 ¥%X

HEEL DEGREES

FREEBOARD FWD (AT 0.0 FT) x

FREEBOARD AFT (AT 33.009 FT) x

DISPLACEMENT CURIC FT *
DISPLACEMENT POUNDS SW x

LCB X AFT OF FWD END OF LWL(1)x

VCB ABOVE WATERPLANE(1) . FT x

VCG ABOVE WATERFLANE(1) FT *

RM/DEG HEEL LES~-FT/DEG x

WETTED SURFACE SQ FT x

LATERAL PLANE AREA SQ FT *

PRISMATIC COEFFICIENT

-

0.0 x

0.0 x

0.00 x

0.81 x

2.62 Xx

4.86 ¥

7.21 ¥

7.48 x

11.58 x

13.85 x

16.75 x

19.22 x

20.62 x

19.70 x

17.54 x

16.00 x

14.76 x

12.84 x

10,29 x

7.28 ¥

9.17 »

1.44 x

0.01 x

0.0 x

0.0 x

NOTE - TRAPEZOIDAL DISPLACEMENT IS 0.01 PER CENT LESS THAN SPLINE

3 X

0.0

0.0 x

0.78 %

3.09 Xx

6.27 X

9.78 Xx
13.28 x

16.60 *

19.64 x

22.75 X
26.38 x

29,50 ¥

31.42 %

30.91 Xx

29.04 X

27.64 X

26.41 Xx

24.28 *%

21.34 X

17.65 %

13.45 »

7.06 *

4.95 ¥

1.72 »

0.11 »

PM
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MIT - H IRVING PRATT OCEAN RACE HANDICAPPING PROJECT

LINES FROCESSING PROGRAM-JAN 1978

DELFT MODEL 9 WITH KEEL
BEAM= 10.42 10.43 10.72 12.08

DRAFT= 7.09 7.10 6.26 8.15 MAX SECT AREA= 21.92

B/TC= 3.65 3.65 3.76 3.47

FREEBOARDS FROM: FREEBOARDS ASSUMED AS DESIGNED

"STEMHEAD" LOCATION? XMEAS= -1.,00 XRLWL(1)= -4,.24

'FGO"= 4.28 *LBG*=31.17 FEi1)= 3,91 FAa(l1)= 3Z,18
-v¥ i x ? t

0.0 a

3.113 %

1.978 x

611.0 x

35106 X%X

93.72 x

-0.40 Xx

-0.66 x

O, ¥

440.6 %

140.1 ¥

0.509 x

LWL (AVG 32.67) x 33.01 x 33,00 x 31,34 x 37.79 %

LSM (AVG 31.80) x 31.91 x 31.90 x 30,81 x 36.06 %

L2M (AVG 31.02) Xx 30,62 Xx 30.61 Xx 29.69 ¥ 34.53 %

SECTION AREA CURVES - AREA IN SQ FT AT GIVEN FOSITION IN FT AFT

INPUT REF LWL(1) z 3

2.0 -3.244 P.0 » 0.0 ¥

1.640 -1.4604 0.0 » 0.0 Xx
3.281 0.037 0.00 x 0.0 Xx

4.921 1.677 0.59 x 0.32 x

6.562 3.318 2.06 X 1.63 x
8.202 3.958 4.13 x 3.67 X

9.842 6.598 6.33 %X 6.17 X

11.482 8.238 ?.06 % 8.89 Xx

13.123 ?.879 11.56 x 11.63 %

14.764 11.520 14.30 Xx 14,60 x

16.404 13.160 17.60 x 18,08 x

18.044 14.800 20.39 x 20.97 x
19.685 16.441 21.93 x 22.50 x
21,325 18.081 20.93 x 21.495 x

22.9466 19.7222 18.51 x 18.91 x
24,606 21.3462 16.54 x 16.82 x
26.246 23.002 14.73 x 14.86 %

27.887 24.643 12.29 x 12.27 x

29.527 26.283 ?.33 x ?.17 X

31.168 27 «924 k 6.19 Xx 5.90 x

32.808 29.564 ¥ 3.30 X 2,88 x

34,448 31.204 x 1.05 x 0.53 %

36.089 32.845 x 0,01 x 0.0 x

37.729 34.4835 x 0.0 x 0.0 x
39.370 16.126 x 0.0 ¥ 0.0 x

2.000 x 25.000 x

3.212 XxX 4.165 x

3.178 x 3.637 X%

346.2 Xx 346.5 %

22158 x 22174 x

51.77 x 51.78 x

-1.11 Xx -0.,73 %

~0.66 %X -0.66 b4
1529. x 1400. X

347.3 x 340.3 Xx

104.6 x 86.0 x

NOTE - TRAPEZO_DAL DISPLACEMENT 1S 0.01 PER CENT LESS THAN SFLINE

. mal
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