LIFT AND DRAG PERFORMANCE OF A SYSTEMATIC
SERIES OF YACHT HULL MODELS

by

GEORGE L. CLEMMER, II

.
4

B.S.E.E., Massachusetts Institute of Technology
(1973)

SUBMITTED IN PARTIAL FULFILLMENT
OF THE REQUIREMENTS FOR THE
DEGREE OF

MASTER OF SCIENCE IN NAVAL ARCHITECTURE AND MARINE ENGINEERING
at the

MASSACHUSETTS INSTITUTE OF TECHNOLOGY

(%ay,/lgi§;7 7
Signature redacted

Signature of Authg;,f oo - y e mwe rmrmesas
partment of Ocean Engineering, May 1978

Signature redacted

Cexrtified B¥.owswss .., iasmsesssa
(l Thesis Supervisor

Signature redacted
Accepted by........ M LLii0
Chairman, Deparéhental Comgzzkee on Graduate Studies

ARCHIVER__
MASSAGHUSETTS INS iU TE
OF TECHNOLOGY (c) Massachusetts Institute of Technology
Al ’ 1 8
AUG 1 61978 o1

LIBRARIES



-2

LIFT AND DRAG PERFORMANCE OF A SYSTEMATIC
SERIES OF YACHT HULL MODELS

by

GEORGE L. CLEMMER, II

Submitted to the Department of Ocean Engineering
in May, 1978 in partial fulfillment of the requirements
for the Degree of

MASTER OF SCIENCE IN NAVAL ARCHITECTURE
AND MARINE ENGINEERING

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 ] and
[ 41).

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 lJand [ 6 ]. 1In parti-
cular we will apply their explicit results developéd 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 bo Ty, and bT alone. These equations are most suscep-

3



Fig. 1:

)

Symmetrical wing-body resulting from application of the reflection plane
model to Delft Model I.
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Fig. 2: A Finned body of revolution

with abrupt trailing edges
(from Ref.[5]).
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Fig. 3: Lift to drag ratio as a function of
body geometry for the body shown in
figure 2.



tible to numerical integration, and the results of their
evaluation are given in ref. [ 5 ] 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 1lift to drag ratio of the
slender body shown in fig. ( 2 ) as a function of the ratios
bT/bo and rolbo. It is apparent that the results of fig. ( 3 )

can be summarized in the strikingly simple form

C)

L.
= 2.1
D Sp U2 b -1

bez B3 -6 2.2)
or be= br it bbbl (2.3)

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

where

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 (b ) to account
for the local streamline displacement due to body thickness
(ro). 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 (r0=bT=O), the result (2.1) agrees with the drag of an

eliptically loaded lifting surface of span 2bgy. 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 (ro) which will equate the section areas.

.| RSwa
(o= (2.4)

w

where Smax 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.

Te= [T™ Qw_im.‘ (2.5)
or
Te-T. i To={T1™ B (2.6)

Applying this result, and the observation that lift and drag

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

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

i

0.« —=t
L
T"(’UQT"& 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 ] and [ 7 1. Defining the side-

force Fh perpendicular to the yacht centerline gives

L= Frcosg @
Connecting Te by the cosine of the heel angle gives
Te coed (2.9)
and (2.7) becomes
0 b
N IVER A (2.10)

which is the final result predicting induced drag as a func-
tion of Fh 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 91%

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. Tr 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 reduée 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 1lift 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 1ift. 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 ]1). Table (1) summarizes the experimental

results for Antiope, Standfast, and the Delft Series.
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Fig. 5:

Experimentally determined location
of the vertical center of effort
for Delft Model I.

\LIFTING LINE

\— FLAT PLATE

—

Bwl

Fig. 6: a) Symmetric Midship section obtained by applying
the reflection plane criteria to Model I.

b) The proposed model.
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Table 1

Experimentally determined height of the center of effort
for the Delft Model Series, Antiope, and the Standfast 40.

Zce measured down from the LWL.

Zee Pul

Hull Model I T
Delft Model 1HK .313 2.17
B 1(st) .368 1.48

" 2A ST 1.23

" 2B .304 1.30

" 3A .340 1.78

" 3B .303 1.4

" 4 .341 1.38

" 5 .307 1.62

" 6 5397 1.31

" 7 .359 1.61

" 8 344 1.43

" 9 .331 1.53
Antiope (Ref.[4]) ¥ k.23
Standfast (Ref.[1l]) gD 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 Bwl' 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 BWl pierced
by a perpendicular lifting line of length 2T.

Any symmetrical distribution of lift on the lifting

line satisfying (see Figure (8))

db B, 3.1)
d'Z.- 2=0 -O

will also satisfy the reflection plane condition. Given such
a distribution of 1lift, 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

Mu_: "'JT‘Z- dld= = -—f_‘}U 832 Sydz

(3.2)



Figure 7:

A fish-eye view of hull with keel, and the proposed model.
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Figure 8:

Details of the ecircular disk and 1lifting line model.
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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

gt S"&z\ﬁ*c\z _ Qgr__fmrdz (3.3)

o q-“— (’Za-tf 3’)%

This integral is taken along the whole lifting line of length

2T. The local wvelocity is

e i T (3.4)

\/(f,¢\ : (—- Uees @, L)Sm?S-l- uw))

And applying the steady Bernoulli equation gives
(3.5)

prpms ~Ep IV
___}Q_{O (UQJ, LU Ugr)y sing +U¢ma)

"

This pressure field is seen to contain only one antisymmetric

term about the x-axis, the linearized hydrodynamic pressure

(3.6)

Ap = p-pn =0V Vst sing
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

S S T 6.7

6:,“_ Q-n-

- ia ) f)UquW)b’h¢ Vs\ng - Ydedr
by v |
= QﬁU -) v Upt) sin*p dgpdr

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

r>>T, which simplifies the expression for U¢(r)

-+
S - 3.8
Ug) = Zq¢3 f X(Q\AZ -8
(o]
applying the lifting line result
L (3.9)
L=/<JU gc fayde.
gives
(3.10)
Vg - Qmp Uv*
and substitution into (3.7) gives
QW\ L (3.11)
0 = ——
Ir &K

This reveals the interesting result that in the far field
(r>>T), the rate of change ofB{Dwith respect to r is con-
stant and equal to %. 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)

ﬂq1-= ﬂwu_* 'wqo

The apparent center of effort (Zce) is the point at
which the lift would have to act in order to produce the

total moment about the origin. Therefore

— _Me
L (3.13)
Nondimensionalizing zce on draft (T) gives
T
Zee, [ zdde Mo (3.14)
T T TL

For a constant distribution of 1lift, the expression

zZ
for —<£ obtained from (3.14), (3.7) and (3.6) is

T
Z;i‘- = |- %R \+ R° (3.15)

Where R is the nondimensionmalized disk radius,

’fé: Koo (3.16)
2T
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For a semi-eliptical distribution of 1lift over the draft,

s, l{% J T g™ (3.17)

a similar result is obtained in the form:

s }.\\‘\i)\/\(\c )+ (Q\[:)E (L3) G

where

k- (%Q*\X (3.19)

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
BwllT 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

Bwl/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-
velép 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:
\V C
Qq(,: Cqﬁ( [I) A¢

We expect C¢ 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 C¢ is seen to increase with in-
creasing speed-length-ratio. Cy 1is 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) C¢ is 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 Cd> observed with
larger length-to-draft ratios. For deeper hulls C¢ is re-
duced, and in the limiting case of a very deep hull (%E = 0)
we would expect residuary resistance to be essentially un-
changed for moderate heel angles, and hence C¢ -~ 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. 1In this case

C¢ would be negative. There is no indication of this type
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as a function of model number and

o

11

Fig.

ratio.

speed-length-
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Figure 12:

C¢ Plotted against the length to canoe body draft ratio (L/Tc)
for 3 speed length ratios.
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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

it.
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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 ieast squares sense by
GOE. & = RO LVEY + (v, 9)

The upright resistance is RO The induced drag is modeled

in the form
=

: _ Fw
Ek- (\]J“—H\ = Q—\ *‘h’PU‘iTQ

and the effective draft
T

Te= @
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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Induced drag (Ri) due to side force (F,)
for Model I. These tests were run with
zero heel angle in two different size
towing tanks at two different speed-length
ratios.

v//L Small Tank Large Tank

.69 o ®
1.20 o ]
Curve fit = - - - - -

The curve fit results plotted are for a
curve fit to all the runs with leeway
(with and without heel).
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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 R0 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 Rb 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.



AIT PRATT PRUJECT DELFT SERLES NODEL I (CANOE BOLY) 1976
LUL= 5.249¢T, LSN= 5.249 FT, WETTED SUBFACE= 6.945 FT**2, DRAFT= 0.410 PT, DISP=83.398 LB

UPilGAT MESLSTANCE WITH DOUHLE SAND EMS ERRGH= U.004 LB 9.4 PERCENT
Y-KTS V/RLT FN RF L] KU=1B *RU-LD® ERROR E-PC CF Ch scye
J.94d6 J.039 J.12d U. 398 0.030 0. 132 0.113 0.000 0.2 0.00528 0.00182 0.00184
1.183 0. 5316 J. 154 0.136 0.054 0.1490 0.190 0.000 0.2 0.00506 0.002290 0.00201
1. 330 0.602 v. 179 0.179 Q.ld4 d.262 0.269 =0.02 =0.9 0.00489 0.20229 0.00222
1.577 U.688 v.20% v.227 0.117 0. 344 0. 345 Q.01 0.2 0.00475 0.002%b  0.00237
1.775 9. 775 0.231 0.282 0.100 0.445 0.4ub 0.901 0.2 0.00463 0.00274 0.00276
1.972 FIETS J.256 U338 0. 227 0.564 0.568 0.003 0.6  0.00453 0.00304 0.00303
2.7 Ve 304 U.209 U.3oH 0.207 0.635 d.617 0.002 0.4 0.004u4R 0.00124 0.20327
2.169 0.947 0.282 0400 0.314 U.714 0.713 =-0.91 =0.1  0.00644  0.32343  0.233a7
2..67 V.99 9.295 0.433 0.369 0.802 0. 797 =400 =0.7  0.00440 0.00374  Q.00369
2.366 1.033 V. 308 0.468 0.425 0.493 0.888 -0.005 -0.6 0.00636 0.00396 0.03391
2.465 1.0% J.320 0.503 0. 445 U. 948 u. 988 9.900 0.0  0.00432 0.0)415  0.20416
2.503 1.119 J.d43 0.540 0.560 1.100 1. 11} 0.00J3 0.2 0.0042#  0.00485  0.00447_
2.b02 1. 162 0.346 0.578 0.657 1.235 1.240 0.005 0.4% 0.00625 0.00484 0.90u87
2.70) 1.205 J.359 U.616 0.788 1.4 1.411 0.007 0.5 0.00422 0.00533 0.00544
2. 0659 1,248 0.372 0.657 0.979 1.616 1.633 =0.003 -0.2 0.00419 0.00625 0.00623-
2.354 1. 291 0. 384 0. 098 1.227 1.925 1.921 -9.034 “0.2  0.00816  2.23731  2.30729
3.956 1.344 V.397 0.760  1.544 2. 284 2.282 -0.0232 -0.1 0.00413 0.00362 0.00861
3155 1.3717 0. 410 0.783 1.7u8 2.732 2.724 -0.007 =-0.3 0.00411 0.01021 0.01017
3.253 1.329 Y.421 u.828 2.426 3.254 3.253 =3.00 -0.0 0.00408 0.01135 0.01135
3,352 1.463 U.l36 0.87% 2.917 J.P60 J.gm 0.011 0.3 0.00406 ©0.013P6 0.01391
3.u451 1.5%08 0.448 0.920 J.656 4.577 4.580 0.003 0.1 0.00403 0.01602 0.01603
3.549 t. 549 d.461 0.968 4.411 5.379 5.374 -0.005 -0.1 0.00401 J.01826 0.01Z2%
JPRIGHT RESISTANCE WITH SINGLE SAND EMS ERKOR= 0.008 LB 0.7 PERCENT
¥=-4T3 V/RLT FN RF RR BRU-L3 *RU-LB* ERRUR L~2C cF CR *CR*
U986 V. 430 0.124 V. 099 0.027 0.126 0.126 0.001 0.5 0.00524 0.00146 0.00150
1. 183 0.516 0.154 0.136 0.045 g.181 0.180 -0.001 =0.3 0.00506 0.09167 0.03165
1.48) v.602 9. 179 0.179 J.0h8 0. 247 0.24%6 =0.901 -0.3 0.00u89 0.00187 0.0018S
1.577 U.b48 0.295 0.227 0.102 0.328 0.326 -0.002 -0.7 0.00475 0.00213 0.00223
1.715 3.775 0.231 0.280 0. 141 0.421 0.422 J.00 0.3  0.00463  0.92238  0.00236
1.9172 U. 861 02506 0.338 0. 196 0.534 0.538 0.094 0.8 0.00453  0.00263  0.00269
2.970 J. Y904 0.269 0.368 0.229 0.597 0.694 0.006 1.0 0.00448 0.20279 0.00236
2.169 STy e 282 0.490 V. 274 U.675 0.676 0.0 0.2  0.00444  0.00304  0.00305
2.2617 0. 392 0.295 0.433 0.327 J.761 0.754 =0.006 -0.7 0.00440 0.00332 0.00225
2.366 1.9033 0.308 0.4648 0.343 0.851 0.840 -0.911 -1.3  0.00436  9.00357 0.)034%7
2.305 1.476 Dad29 0.503 U3y 0.437 0.9133 -0.004 -Q0.4 0.00432 0.00372 0.99369
2,563 1.119 V. 333 0.540 U.501 1.041 1.040 =0.090 -0.0 0.00428 0.00398 0.00397
2.602 1. 162 0. s 0.574 0. 580 1.157 1.179 .12 1.0  0.00625 .0.07427 0.9941%%
2.760 1. 205 0.359 0.616 0,702 1.318 1.334 0.010 1ed 0.00422 0.004R0  0.00491
2.759 1. 248 V. 372 0.657 0.891 1.548 1.552 0.005 0.3 0.00419 0.00569 0.00572
2.958 1.291 9,304 0.698 1.159 1.856 1.840 ~0.01b -0.9 0.00816 0.006%21 0.23681
3.056 1. 134 0a397 U740 1.480 2.220 2.204 -0.016 =-0.7 0.00413 0.00826 0.00617
3.155 1.377 0.410 0.743 1.869 24652 2.650 -N.492 =01  0.00871  Q.00979  0.29¢78
1.253 1.420 0.423 0.828 2,347 3. 175 3. 180 0.0006 0.2 0.00u08 0.01156 0.01159
3.352 1. 463 Qs 4306 0.674 2.912 3.785 3.793 0.907 0.2 0.00406 0.01351 0.91255
3.451 1.506 YT 0.940 3.548 4,469 4,481 0.012 0.3 0.00493  0.01554  0.01559

3.549 1.549 V.lbold 0. 9064 bolT4 S5edul 5.244 =0.011 0.4 0.00801 0.017740 0.01765

_gsn.



MIT PRATT PROJLCT DELFT SERIES MODEL I (CANOE BODY) 1976
LEL= 5,24YFT, LSN= 5.249 PI, WETTED SUPACE= 6.945 PT*%2, DKAFT= 0.410 PT, DISP=83.398 LB

AVERAGE DELTA CT BETWSEN LOUBLE ARD SINGLL SANU=.0004R

sESIDUARY LESISTIANCE COEFPICIENTS:

VETL: J.40Co0 v.6uu0 J. 80000 1.0)300 1.20000 1.82000 1.60000 1.80000
CR: 0. 00082 0.09126 0. 00189 0.00278 J.00441 0.01014 0.01995 0.02845
BE/LL1SP: V. 0Ud T J.00055 0.00146 0.00335 J.27766 0.02398 0.36163 0.11128

HELZL AND SIDE FORCc RLSISTANCE COEFFICIENTS

[+ H 0.90J5

TE2/T: 1.054

Tk: 0. 432

1 2 3 [ 5

V/aTL: 1.033 1.205 1.377 0.642 1.194
CPiiz 2.3607E=Jb 0.8329E-06 -0. 1724F-06

Ca: 0.50665=02 0.9979k-y2 0.2832E-01 0.1151E-02 0.A924E-02
80: 0.890 1. 449 2.811 0.319 1.351
SRU*; V. B8H 1.411 2.724 0.33R8 1.363
EUR: 0.u02 0.937 0.987 -0.019 -0.012
LUS=PC: 0.5 2.6 da2 =5.6 =-0.%
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RUN
1435
W36
1437
ALEL]
14 39
1349
LT
1452
1443
Taud
1445
1546
a7
1448
1449
1459
1451
1452
1653
1654
1455
1450
1457
1454
1459
1460
el
1402
1463
Tuby
1465
1466
T4e?
150l
w9
1470
1
1412
1473
1474
1S
1476
1477
1474
1w
T4dd
1481
1482
1en3
Thde
1485

NIT PEATT PROJECT DELFT SEB1ES MODEL 1
LUL= S5,249FT, LSK= 5.249 ¥4, WLITED SURFACE= 6.Y45

V/&TL
T.v43
1.9033
1. 033
1. 205
1.205
1.2)5
1.29%
1.0133
1.933
1.033
1.295
1.225
1. 205
1.235
1.3717
1.317
1.3717
1.033
1.333
1.033
1.033
1.295
1. 205
P
1.377
1.477
1.377
J. bH2
U.682
U.082
Q.082
J.6B2
Q0.0H2
0.b4y2
J. 082
Jd.bH2
l.b42
1. 194
1. 194
1.134
1. 194
1. 194
1.194
1. 194
T1.194
1. 194
1. 194
1194
1. 194
1. 194
1. 194

PHI
10.9
10.0
10.0
10.0
0.0
10.90
19.0
20.0
20.0
24.0
20.0
20.0
20.0
239
20.0
20.0
2340
30.0
0.9
30.0
30.0
32.9
30.0
3d.0
30.0
30.0
30.0

0.0

=]
.

ccccoosCcodCoccOoOCcCcOoDLOOoOLOoCC

CocoooococcoODCecLOCCCLOC
@ & o« 8 ® & & 8 2 b 4 8 B 8

ccoo
e 8 s 8

Fil
0.6u7
1.244
0.040
1.166
0.0U9

-0.265
T.410
0.212
1.978
1.241
1.119
1.929
U, b4y
Jol 34
0. 457
1.171
1.4979
2.357
0.871
2.188
1. 541
1.409
2.238
0.774
0.929
1. 541
2.550

-0.412

=0.d91

-1.131

~0.65%

=-J. 141
0.041
0. 209

=0.293

-0.534

-0. 094

=-0.490

-0.H836

=1.334

-1.824

=2.374

-2.934

=3.477
Je YUY
0.758
0. 399
=%.362

-0.455

-1.394

-2.930

SRU*

0.888
0.2H%
0.488
1.411
1.411
Ta411
1.411
[ 3%-2-1.]
0.588
U HAH
1411
T.411
1.411
1.411
2,724
2.724
2.724
0.2R8
v.g588
0.888
v.848
1.411
1.411
1.411
2.724
2.724
2.724
0.338
0.338
0.338
v.338
V.33
v.338
0.338
v.338
0.339
0.338
1.363
1. 303
1.303
1.363
1.363
1.363
1.363
1. 363
1.363
1.363
12463
1.363
1.363
1.303

Ens

#£0
0.890
0.#90
J.4390
1.449
1.449
1. 449
1.449
U.u90
0190
d.490
1. 449
1449
1.449
1449
2.811
2.H11
2.311
J.890
V. H9Y
0.490
0.890
1.449
1.449
1.449
2.811
2.811
2.811
0.319
J. 319
0.319
0.319
d.319
0.31y
0.319
U. 319
0.319
2. 319
1.451
1.351
1.351
1.351
1. 351
1.351
1.351
1. 351
1.351
1.351
1.35%1
1.351
1. 351
1.351

- —— B

(CANOE BODY) 1976
Fi*+2, DRAFT= 0.410 FPT, DISP=83.398 LB

EPC RH PRH EeC
0.3 0.038 0.024 =37.1
0.3 0.091 0.0R9 =1.7
Je3 0.003 0.003 12.9
2.6 0.077 0.064 -17.2
2.0 0. 004 0.022 433.1
2.6 =-J.u18 . 007-139.9
2.0 0.119 0.0%0 =24.3
0.3 0.020 g.016 =2).4
0«3 0.203 0.234 151
2.3 0.102 0.190 =-2.1
2.6 . 195 0. 080 =15.4
2.6 0. 203 v.113} =9.7
2.0 0. U290 0.036 84.1
2.6 0.020 0.036 ul.S
3.2 =-0.025 Q.ud1-103.8
3.2 9.020 V.038 46.4
3.2 0. 145 0. 107 -26.1
0.3 0.342 0.343 J.1
9.3  V.u58 0.070 21.1
Ve 0.2H9 0.284 =1,7
0.3 0.186 0.169 =9.0
2.6 0.5 0.153 5.0
2.0 0.293 0271 =T7.4
2.6 0.973 0.1788 2J.6
3.2 -0.001% 0.015¢¢e 4%
3.2 0. 0uu v.068 56.0
3.2 Q. 235 0.196 -16.8
=5.0 0.031 0.022 -29.6
-5.6 0. 002 0.103 25.7
=5.6 g.137 0.166 21.2
-5.6 0.051 0.056 8.d
=5.06 0.1 14 L.003 -B5.7
=5.6 J. 018 J.000 -99.2
=5.6 0.123 0.209 -53.3
=-5.0 0.713 0.011 =38. 4
-5.6 0.038 0.037 =2.6
-5.6 D053 N.063 17.4
-0.9 =0.95%0 0.006=-113,0
-0.9 0,047 0.03v -37.2
-0.9 U. 105 0.070 =217.7
-0.9 0. 164 0,142 -113.5
=J.9 0,257 C.240 ~-6.6
=-0.9 0. 353 0.3606 2.2
-0.9 V.49 0.514 4.8
=-J. 9 Qauls 0.000 -99.4
=-0.9 0.021 v.024 17.0
=0.49 V.01 0.007 =30.7
-0.9 =0,001 0.000-542.8
=-0.9 0.025 0.021 23.4
=-Ua 2 Je UY6 0.083 -13.3
=Je9 0. 354 Je 3065 3. 2
3.0 400.7

-———————

KT PRT EBR ErcC
0. 928 0.914 =0.014 =-1.5
0.981 0.980 =0.002 =-0.2
Y. 893 0.393 0.000 Jai
1.526 1.512 =-0.013 =0.9
1.453 1.471 0.018 1.3
1.431 1.456 0.025 1.7
1. 567 1.539 =-0.029 -1.8
Ja 911 J.906 =0.004 =9.5
1. 094 1. 124 0.031 2.8
0.992 0.990 =0.002 =-0.2
1.543 1.529 =0.0'S =).9
1. 651 1.632 =0.420 =1.2
1.468 1.485 0.017 1.1
1.468 o484 0.016 1.1
2.747 2.R12 0.026 0.9
2.017 2.850 0.012 0.8
2. 956 2.919 =0.038 =-1.3
1.232 1.233  0.000 0.0
U.9u8 0.960 0.012 1.3
1. 1719 1.174 <0.005 -0.4%
1.076 1.059 =0.017 =-1.6
1. 5% 1.601 0.007 0.5
1.742 1.720 =-0.022 =-1.2
1.521 1.536 0.015 1.0
2.811 2.826 0.015 0.5
2.855 2.3719 0.024 0.9
3.0u47 3.007 -0.040 -1.3
0. 351 0.341 =0.009 =-2.6
U. 401 0.422 0.021 5.3
0. 456 0. 486 0.029 6.4
0.370 0.375 0.005 1.2
0. 337 9.322 -0.016 =-4.6
0. 31 0.319 =0.013 =5.3
J. 342 0.329 =0.013 =-1.9
0. 337 0.330 =-0.007 =-2.1
0.1357 0.356 =0.001 =-0.3
7.373 2.382 0.009 2.5
1. 301 1. 357 . 056 .3
1.398 1.330 =0.018 =1.3
1. 455 1.426 -0.029 =-2.0
1.515 1.493 -0.022 -1.5
1.607 1.590 =0.017 =1.1
1.709 1.717 0.007 0.5
1.841 1.864 0.023 1.3
1.365 1.351 =0.014 =1.9
1. 371 1. 375 0.004 9.3
1.369 1.357 =0.093 =-9.2
1. 349 1.356 0.007 0.5
1.376 1.382 0.006 3.4
1.4u6 1.436 =0.013 =0.9
1. T04 1.715 0.01% 0.7

0.019 2.1
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. AIT PHATT PROJECT DELFT SERIES MODEL I (HALP-KEEL,
Lil= 5.249PT, LSH= 5.222 FT, W&TTED SUMFPACE= B.327 PT

UPHLIGHT RESISTANCE WITh DOUBLE SAND

V-KT5
0.986
1.183
1.3380
1.577
1.775
1.97¢
2.970
2.109
2. 207
2.3b06
2. 465
2. 563
2.662
2.760
2.853
- 2.958
3.050
3.155
3.253
3. 152
3.451
3.5@

Y/RLT
D431
0.518
V. oG4
. 690
1.7717
[V 1% }
0.906
Da iy
0.4992
1.035
1.479
1. 122
1.165
1.248
1. 251
1.294
1. 347
1.381

a4

1. 467
1.519
1.553

PN
0.128
0. 154
V. 180
J. 200
.21
0.2597
0.270
0.283
0.295%
0. 308
0.321
0.334
Q. 347
U360
V. 373
J. 385
0.391
J.e11
0.4208
J. 437
0. 459
0.462

RF
0.11n
0.163
U.215
0.273
U.33h
0. 406
0. 443
J. g1
0.521
0.562
0.605
0.649
J. 694
0.741
V. 789
0.839
C.890
0.942
0.995
1. 050
1. 197
1.168

e b T T TS —————

UPHIGHT HWESISTANCEZ WITH SINGLEK SANC

¥=KT3
0. 946
1.183
1. 389
1.577
1.7175
1.972
2.11)
2. 169
2.267
2. 366
2.465
2.563
2. b2
2.70
. 24459
2.950
3. )50
3.155
3.253
3.352
349,
3.549

V/KLT
Q.43
V.98
0.004
V.69
Q.777
J.d63
Ja300
U.749
U.992
1.335
1.979
1.122
1. L5
1. 208
1.251
1. 294
1.337
1. 381
1. 424
1.467
1. 510
1.553

Py
Ja 124
0.154
0.180
h s LY
Ja. 24
0.257
0.279
J. 283
3.295
C.308
J.321
Ja. 334
0.347
0. 360
J.3713
J. 385
J. 13
0.411
0.424
V. 437
U 450
Pa 462

RF
Je 118
¢.163
¢.215
J.273
Ve 33t
0. 4006
J.ftu g
0. 4P
0.521
0.562
U« 605
0.649
0.6494
0.741
V. 789
C. 039
Ja. 494
0.942
0.995
1.4050
1.107
1. 164

BASE BOAT) 1976
*+2, DRAPT= 0.774 PT, DISP=8#6.921 LB

K45 ERROR= 0.008 LD 0.4 PERCERT

RR
0.038
0.061
W.092
0.129
0.117
0.242
0.243
0.330
Ja.inl
0.447
0.522
U.0u048
Ue7u8
Ulth 2
1.074
1.344
1.694
2.112
2.618
J.211
3.u906
4.722

RU-LD
0.157
2.225
0.3G6
Q.401
0,514
0.648
0.725
J.811
0.704
1.019
1.127
1.257
1.4u2
1.603
1.863
2. 183
2.584
3. 053
1.613
4,262
5002
S.HPB

o o

KBS ERKOR= 0.010 LB V.6 PERCLUT

KR
0.032
0.050
0.076
U. 139
Ual49
0.209
0.247
0.293
V. 343
0.392
0.4u47
0.517
0.62%
0.702
0.974
1.249
1.606
2.021
2.517
3. 110
3794
4.586

RU-LB
1. 150
0.214
0.291
Ja 381
0.urs
0.615
0.690
0.774
0.664
0.955
1.052
1. 166
1.323
1.504
1.764
2.088
2.496
2,963
3.512
4. 160
4.901
5.750

®RU-LD* ERROR E-PC CF Ch *CR*
0. 157 0.00 0.3 0.00530 0.00171 0.00173
0.224 =0.0M =0.3 0.09504 0.00191 0.00139
0. 305 =0.001 -0.4 0.00491 0.00209 0.002¢6
0.402 0.000 0.1 0.00476 0.00225 0.00226
0.515 3. Q02 0.3 0.00464 0.002u45 9.00247
0.659 0.002 0.2 0.20454 0.00271 0.00273
0.726 0.001 0.1 0.90u449 3.92287 © 0492739
0.810 =0.9001 =0.1 0.00445 0.00305 0.00304
0.9u3 =0.071 =0.1 0.00441 0.00324 0.03323
1. 906 =3.004 =0.4 0.00437 0.00348 0.30264
1. 121 =0.045 =0.5 0.00433 0.00374 0.00370
1.255 =0.092 -0.1 0.00430 0.00402 0.70401
1.415 0.013 0.9 0.00u26 0.00434 0.00642
1.613 0.010 0.6 0.00423 0.00492 0.00497
1.863 =0.020 -0.0 0.00420 Q.09571  0.02571
2. 179 =0.903 =-0.2 0.00417 0.03664 0.00666
2.571 =0.013 =0.5 0.00814 0.00729 0.00733
3. 0u6 -1.937 =0.2 0.00412 0.0%923 0.00920
3.611 =0.003 =0.1 0.00409 0.01076 0.01075
4.269 0.008 V.2 0.00407 0.01243  0.0124%6
5.023 0.021 0.4 0.00404 0.01423  0.016)1
5.#72 =-0.015 -0.3 0.00402 0.21631 0.01625
¢RU-LD* ERROR E-PC CF CR sCRe
0. 150 ~3.990 =0.0 0.00532) 2.20141 9.00141
0.214 =0.020 ~0.1 0.00509 0.00157 0.03156
0.290 =0.001 =0.2 0.00u91 0.00174 0.02173
0. 342 0.220 0.1 0.00u76 0.02190 0.J0191
V.40 0. 0I5 0.9 0. 00464 0.00205 0.00212
0.017 da) 0.2 0.90454 0.32234 2.97226
V. 609 =0.901 -0.2 0.00449 0.00251 0.00250
0.7h8 =0.006 0.8 0.00445 0.0027 0.99265
V. 6854 =0.010 =-1.2 0.90441 0.09290 0.vJ232
0,950 =0.045 -0.5 0.00437 0.00305 0.00301
1.056 0.925 0.5 0.00u433 0.00320 0.00323
1.180 0.014 1.2 0.00430 0.00342 0.00352
1.330 0.007 0.5 0.00426 0.00386 0.00390
1.518 0.014 1.9 0.00423  0.0)435 Jed04u3
1. 702 =0.0492 =0.1 0.00420 0.00518 0.00518
2.077 =-0.010 =0.5 0.00017 0.09621 0.00616
2,472 =0.024 =0.9 0.00414 0.00748 0.00737
2.952 =0.011 =0.4 0.00412 0.008%3 0.00r78
3.520 0.004 0.2 0.20409 0.0103¢ 0.01327
4, 177 0.017 0.4 0.00407 0.01204 0.01210
4.918 0.017 0.3 0.00404 0.01386 0.01392
5.733 =0.917 =0.3 0.00402 0.01583 0.01577
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MIT P4ATT PROJECT LELFT SERLES NODEL I (IIALP-KEEL, BASE BOAT) 197e

L¥L= 5.2u49T, LSH= 5,222 FT, WETTED SURFACE= 8,327 PT*=2, DRAPT= 0.774 PT, DISP=86.921 LB

AVEZAGE DELTA CT b&TWokN DOUBLE AND SINGLE SAND=.0u)49

RESIDUARY RESISTANCE CUSFPICIENTS:

VRTL: 0.40000 0.60000 0.£0000 1.00300
Ca: JeJU0TY 1.921)3 0.00156 J.00229
RR/DLsP: 0. 30016 0.00054 U. 00138 d.00310

HZEL AND SIDE FOECE HESISTABCE COLFPICIENTS

ci: 1.4146

T/T: 0.R4D

Ta: U.65)

1 2 3

V/BTL: 1.035 1.208 1.381
Cedl: 0. TO4UE=-J5 0.1964E-05 0.4245F-07
Cco: 0.5163E-02 0.1016£-01 0.2625a-01
HO: 1.011 1.025 3.220
*RU*; 1.006 1.613 3.046
EOP: 0. 005 0.v12 0.177
EUP-PC: 0.5 0.7 5.8

1.20000
J.00348
0.00772

4
0.685

0. 1338g-02
0.385

. 0.395
=-0.010
~2.6

1.40000 1.62000
0. 00890 0.01746
0.02409 0.06174

5
1. 197

0.9195E-92
1.528
1.557
=0.029
-1.8

1.80000
0.02580
0. 11546
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HIT PRATT PHOJECT DELFT SERLES BODEL I (HALP-KLEL,
L¥L= 5.249FT, LS5%= 5.222 PT, WETI'ED SURFACE= 8.327 FTee2, D

BASE BOAT) 1976

RAET= 0.774 FT, DISP=86.921 LB

RUX V/KTL PHI FH *RU* RO EPC RU PRH ErC KT PRT EER EPC
1346 1.935 1.0 3.327 1.006 1.011 0.5 0.288 0.287 =0.3 1.279 1.298 =0.001 -0.1
1347 1.735 10.0 J.833 1.096 .1 0.5 0.038 0.026 =31.1 1.049 1.037 =0.012 =1.1
1388 1.u35 10.0  2.245 1.000 1.011 V.5 0.151 0.136 -10.1 1. 162 1. 147 =0.015 -1.3
1349 1.035 1.0 =0.217 1.006 1.011 0.5 0.005 0.010 91.6 1.316 1.021 0.0)5 0.5
1332 1.2 10.0 2.1813 1.613 1.625 9.7 0. 111 . 105 =5.1 1. 735 1.729 =0.006 =-0.3
1391 1.293 10.0 0.B822 1.613 1.625 0.7 0.002 0.0301085.0 1.627 1.654 0.027 1.7
1392 1.298 10.0 3.280 1.613 1.625 w7 2. 214 .215 Ja b 1.839 1.840 0.0J01 0.1
1393 1.035 20.0  2.534 1.0u6 1.011 0.5 0.210 0.197 =b.2 1. 221 1.208 =0.013 =-1.1
1394 1.035 20.0 4. 425 1.006 .01 0.5 0.504 0.528 4.8 1.515 1.539 0.024 1.6
1395 1135 20.9 3.343 1.096 1.1 0.5 2.301 0.323 1.5 1.312 1.334 0.023 1.7
1396 1.033 20.¢ 2,020 1.J0¢ t.011 Q.0 0.135 0. 139 2.3 1. 146 1. 150 0.G01 0.3
1397 t.203 20.0 U.bb2 1.613 1.625 . 0.7 0. 495 0.469 ~-j.u 2.110 2.098 =0.016 =0.8
13938 l.2u8 20.0  3.245 1.613 1.625 0.7 0.282  0.262 -7.1 1. 907 1.887 =0.020 ~1.1
1402 1. 341 20.0 1. 246 3.046 3.224 5.8 =0.009 0.023-355.9 J.214 3.247 0.033 1.0
1401 Ta301 20,0 3.929) J. 246 3.224 5.9 0.229 0.218 =0.8 J. U4y 3.442 =0.002 =-0.0
1422 1.481 20.v  2.827 3.040 3.224 5.8 0. 145 0-114 -21.3 3. 369 3.338 =-0.031 -0.9
1493 1.G935 30.0 3. 429 1.0ub .01 0.5 0.402 0.377 =6.4 1.413 1.388 =0.026 -1.8
1404 1.435 3J.0 2.1038 1.006 1.91 V.5 0.173 0.193 11.6 1. 184 1.204 0.020 1.7
1465 1.035 30.0 5.029 1.006 1.011 0.5 0.724 0.716 ~1.1 1.735 1.727 =0.008 ~-0.5
1406 1.208  30.0 4.791 1.613 1.625 3.7 0.624 0.577 -7.6 2,249 2.201 =0.047 -~2.1
1407 1.203 30.v J.u09 1.613 1.625 u.7 0.357 0. 368 2.9 1.982 1.992 0.010 0.5
1404 1.208  3u.0 1.904 1.013 1.625 0.7 0.170 0.220 29.7 1.795 1.845 0.050 2.8
1429 1.381 3u.0 1.741 J. 046 3.224 5.8 0. 008 0.046 wu2.8 3.232 3.270 0.038 1.2
1410 1.387 30.0 4.480  s.046 J.224 5.4 0.328 0.287 =12.6 3.552 3.510 =-0.041 =-1,2
1411 1.431 3u.0 1. 746 3.0k 3.224 5.8 0.082 0.046 11.6 3.265 3.270 0.2)5 2.1
12 T.331 39.v  3.208 3.046 3.224 5.4 0. 150 9. 149 =-0.7 3.373 3.372 =~0.001 =-0.0
1413 d.e45 V.0 -0.531 0.385 0.365 =2.6 J.029 0.016 =83.6 0.414 d.401 =-0.013 -3.1
131y 0.645 JeU =1.04) 0.39% 0.385 =2.6 0.371 0.067 -5.9 J.456 v.452 -0.004 -0.9
1415 J. 685 0.0 =1.667 0.395 0.345 -2.6 0.159 0.159 =-0.0 0.545 0.545 =0.000 =0.0
1416 V. 6d5 0.0 =2.13 0.395 0.385 -2.6 0.232 0.273 17.7 0.617 0.658 0.041 6.7
w17 J.bd5 .9 =2.211 0.395 2.365 =2.0 0.247 0.2680 13.3 J.633 0.666 0.033 5.2
14139 JdatH5 0.0 =1.5%2 0.395 0.385 =2.6 0.143 0.145 =2.0 0. 534 0.531 =0.003 -d.0
141y V.45 0.0 =0.2H2 0.395 0.385 =2.0 J.018 0.005 -74.3 J. 4193 U390 =0.014 =3.4
1420 d.bbS C.v 0.271 0.395 Q.35 =2.6 0.023 0.004 =81, 3 0.408 0.349 =0.018 -4.5
1421 V. 0H3 u. 0 U.525 0.395 U385 -2.6 0.029 0.016 -45.9 V. 414 0.401 =-0.013 =-3.2
1422 J.0d% J.U =Jd.du2 v.195 0.385 =-2.6 0. 049 0.041 =17.1 D.434 0.426 =0.C-1 =1.9
1423 1.197 va 0  -=0.64% 1.557 1.5 -1.8 0.011 0.008 -27.3 1. 539 1.536 =0.003 -0.2
1424 1.197 0.0 -1.,009 1.557 1.528 =1.8 0.070 0.049 =30.7 1.598 1.577 =0.022 -1.3
1425 1.147 J.0 =2.791 1.557 1.528 -1.48 0. 185 0. 146 -20.8 1.713 1.675 =-0.039 -2.2
1426 1. 197 0.0 =3.942 1.557 1.529 =1.8 0.313 0.298 =-4.8 1.841 1.826 =0.015 =-0.8
1437 1. 197 0.0 =5.020 1.557 1.528 =-1.8 J. 456 2.473 3.8 1.984 2.002 0.017 0.9
T4ld 1.197 O.v =6,122 1.557 1.528 =1.8 0.679 0.704% 3.R 2. 207 2.232 0.026 1.2
1429 1.197 0.0 0.564 1.557 1.528 =-1.8 -0.007 0.006-1856.4 1.521 1.534 0.013 0.8
1439 1.197 PR J.829 1.557 1.528 =1.8 -0.009 0.013-241.3 1.519 1a541 0.022 1.5
WAS 2.8 192.1 0.022 2.0

_017-..



HIT PRATT PROJEZCT DELPT SZRIES MODEL I (LAHGE TANK,
LdL= 5.24yFT, LSM= 5.195 FT, WETTED SURFACE* 9.137 FTes2,

UPKIGHT RESISTANCE WITH DOUBLE SAND

Y-KTS
J.986
1.183
1. 332
1.577
1.775
1.972
2,070
2.169
2.267
2.366
2.465
2563
2.662,
2. 760
2.959
2.958
3.056
3. 155
3.253
3. 352
3.451
3.549

UPRIGHT RESISTANCE WITH SINGLE

V-KTS
0.9d6
1.133
1. 370
1.5717
1.7715
1.972
2.970
24 109
2.207
2. Job
2.4065
24563
2.602
2.762
2. 859
2.958
3.256
3.155
3.251
3.352
3. 451
3.549

V/BLT
V. 433
0.519
V.606
Jve 092
0. 779
V. 865
¢, 908
J.9%2
Je 935
1. 034
1.ugl
1. 125
1. 166
1.211
1. 254
1.293
1. 341
1. 384
1.427
.47
1.514
1. 557

V/RLT
0.433
V.519
0. 006
. 592
U.779
0.865
Je 90H
0.952
). 995

1.034d

1.981
1.125
1. 168
1.211
1.254
1. 2%
1.341
1. 344
1. 427
1.9471
1. 514
1. 557

FN
0.129
0.155
0. 180
0.200
0.232
0.258
0.270
Ja283
J.29¢
0. 309
V.322
0,335
J. 344
v.361
0. 374
J.3d6
Ve399
V.412
0.425
0.638
Ja451
0.464

14
V. 129
0.15%
0.18¢
. 200
Jald2
J. 258
J.270
[{APLE]
).2906
0.309
0.322
J.335
U. dun
0.361
0.374
0.3d6
U.399
0.812
0.425
O.4d0
V. 851
0.464

BASE BOAT) 1976

DRAPT= 1.135 FT, DISP=89.198 LB

kNS ERBOR= 0.0138 LB 0.9 PERCENT

RF Bk BRU~-LB $RU-Lpe ERHOB E=pC
U. 130 0.046 0.176 0.176 -0.0J9 -0.3
0.179 0.074 0.254 0.253 =2.301 =0.2
0.210 0. W8 0. 344 0.345 J.0J1 0.4
0.299 0.151 0.450 0.453 V. 004 Q.P
0.369 0.206 0.575 0.577 J.932 0.3
0,445 0.200 0.725 0.718 =-0.007 =1.0
0. URb 0.314 0.800 0.797 =0.004 =-0.5
0.528 0. 369 0.877 0.882 PRVATT 0.5
0.572 0.407 0.979 U.975 =0.4023 -0.3
0.617 G474 1.091 1.040 -0.211 -1.0
U. b4 [T 1. 208 1. 409 =3.0)9 -0.7
0.712 0.611 1.323 1.339 0.016 1.2
2. 762 0.717 1.479 1.597 9.027 1.8
0.813 9.871 1.634 1.712 .04 1.6
0.666 1.122 1.989 1.969 =0.020 -1.0
0.921 1.416 2.337 2.289 -0.048 ~2.0
0.970 1720 2.676 2.6R2 -0.215 =0.5
1.034 2.041 J. 115 3.153 9.1318 1.2
1.093 £.629 J.12 3.710 -0.011 -0.1
1.153 3.199 4.352 4.356 0.004 0.1
.21 3.063 5.077 S. 094 3017 v.3
1.278 4.657 5.9135 5.922 -0.013 -0.2
SAND EMS ERBOE= 0.014 LB 0.8 PERCENT

REF Ra RU-LB *RU-LB*  ZFROA E=-PC
0.130 0.033 0.163 V. 164 0.0 0.7
0.179 0.057 0.236 0.234 =-0.002 -0.8
0.2136 0.084 0.320 0.318 -0.002 -0.6
0.299 0.118 0.417 0.418 Q.uu1 0.2
0.369 U. 162 0.531 0.545 0.004 0.7
0. 445 0.227 U.672 0.673 PR PE) 0.0
J.486 U.204 0.750 V. 750 0.001 0.1
0.528 0.301 0.829 0.834 v.005 0.6
9.572 0. 359 1.930 0.926 =0.004 =0.5
0.617 Q.u24 1.041 L P PTY -J.015 -t 4
0. 664 C.U76 1. 140 1.136 =-0.004 -0.3
U712 0.544 1. 257 1. 261 0. 005 0.4
0.762 0.631 1.393 1.411 0.018 1.3
0.813 v.7613 1.576 1.597 0.221 1.3
0.866 0.983 1.450 1.837 =0.012 -0.7
0.921 1.262 2.183 2.147 =-0.036 =1.6
0.976 1.5566 2.542 2,535 -0.097 -0.3
1.034 1.936 2.9170 3.010 0.041 1.4
1. 043 2,497 3.589 3.580 =0.009 =0.3
1.153 3. 104 4257 b, 248 =0.009 =0.2
1.214 3.795 5.009 5.016 0.007 0.1
1.278 4.609 5.886 5. 884 -0.093 =0.0

cr

G.00530
0.00508
0.00491
0.00477
0.00465
0.20454
0.00449
0.00uus
0.004n1
0.004.,

0.00433
0.00430
0.09426
0.00423
0.0042)
0.00617
0.00414%
0.00412
0.00409
0.00407
0.00404
0.00402

[+ 4
0.00530
0.00508
0.00491
0.00477
0.00465
0.20454
0.00449
0.00u445
0.00u41
0.00437
J.00433
0.00u30
0.00426
0.00423
0.00420
0.00417
0.00414
0.00812
0.00409
0.00407
0.00404
0.00802

]
0.00190
0.00210
0.00225
0.00240
0.00260
0,00285
0.00291
0.0029%94
0.00314
0.0013136
0.00355
0.00368
0.90401
0.00453
0.0054%
0.00642
0.00730
0.00829
0.00985
0.01129
0.01286
0.01466

CR
0.00136
0.00160
0.00174
0.00187
0.00204
v.20231
0.002u4
0.00253
0.00276
0. 00300
J.00311
0.00324d
0.00353
0.00357
0, 00477
0.00572
0.00664
0.00771
0.00935
0.01095
0.01263
0.21450

*Che
0.001RR
0.07208
0.00228
0.00246
2.00262
0.00278
0.00247
0.03298
0.0C311
2.70328
0.00350
0.00378
0.27% 16
0.00467
0.00535
0.00620
0.00724%
Q.0084s8
0.00970
0.01130
0.01292
0.011861

*CR®
0.0)189
0.00155
0.00171
0.00189
0.00209
0.0)232
0.00243
0.00258
0.00273
0.002R9
0.00138
0.00131
0.00363
0.00u08
0.00471
0.00556
0.00661
0.00787
0.0049 31
0.01092
0.01266
0.01849

-'[17-



AVELAGE DELTA CT BETWoEN DOULLE AND SINGLE SAND=.00053

RESIDUARY RESISTANCE COEFFICIENTS:

VRTL:
CR:
RE/DISP:

. 40000 V.60000 0.8000G 1.03000
0. 00074 0.30121 0.0V 160 Uela 207
0. 00017 0.00064 0.30150  0.003u4

UEEL AND SIDE FORCe HESISTANCE COEFFICLENTS

Ci:
TE/T:
TE:

V/4IL:
cpdl:
Co:

20;
*KI*:
ile:
EOP-PC:

1.€729
0.773
0.878

1

1.038
0.2613k-06
0.4844E-92
1. 049
1.080
-0.031
-2.9

2
1.211
U.2559E-05
0.9045E-22
1.629
1.712
=0.092
=5.4

3
1.384
0.5344L-05
0.221)E-21
3.005
3.153
=0.148
-4.7

1.20000
0. 00347
0.00734

L
U.686

0. 1541E~-02
V432

o 445

-0, 013
=3.0

1.40000
0. 00786
0.02265

5
1.200

0.9243L-12
1.624

1. 654
-0.030
-1.8

HIT PRATT PROJECT DELPT SERIES MOLEL I (LARGE TANK, BASE BOAT) 1976
Lil= 5.249FT, LSM= 5.195 FT, WETTED SURPACL= 9.137 PT¢®2, DRA?T= 1.115 PT, DISP=u9.198 LB

1.60000
0.01529
0.05751

1.80000
0.02265
0.10785

-y



HIT PRATT PEOJECT DEL¥T SERLES MODEL I (LARGE TANK, BASE BOAT) 1976
LWL= 5.209FT, LS#= 5.195 PT, WETTED SUEFACE= 9.137 PT**2, DEAFT= 1.135 PT, DISP=49.198 LB

RUN V/kTL PHl FH
1303 1.438 10.0 1.451
1334 1. 038 1u.0 2.877
1305 1.048 10.0 2.145
1398 1.211 10.0 2.225
1307 1.211 100 1450
13us 1.211 1040 3.174
1309 .03 20.0 4.049
1310 l.vid 20.0 0. 14y
AERA 1.039 20.0 2.839%
1312 1.933  29.9 4.57)
1313 1038 2C.0 3.0
1314 T.u3d  20.0 6.008
1315 1.211 20.0 6.119
1316 L.211 20.0 3.048
1317 1.2%1 20.9 8.535
1318 Tez?1  20.0 5.230
1321 1.2 20.0 4.535
1322 1.388  20.0 4,279
1323 1.334 20.0 2.R22
1324 1.344  20.0 5.757
1325 1.938 30.0° 5.295
1326 1.03#  30.0 7.749
1327 1. 133 30.9 6.563
1328 1.411 30.0 b6.150
1329 1.211 30.0 4.778
1330 1.217 30.0 4.783
133 1.211 3u.0 7.301
1332 1.304 3u.0 B8.355
1333 T.384 30.0 6.288
1334 1. 384 30.0 4,805
1345 J.686 u.0 J. 042
1346 0. tHo 0.u =0.573
1337 0. b3 0.0 =1.127
1338 J. bbb 0.0 -=1.836
1339 U. LAG 0.0 =~2,414
1340 J.bat J.0 =3.0984
1341 V.t do 0.0 =l3.029
1342 0.64d6 0.0 =-0.315
1343 J. vt 0.9 ve315
1144 1. 200 0.0 Q. 357
1345 1. 200 U.0 2.115
1340 1.400 U.0 =0.575
1367 1.200 0.0 =1.204
1344 1.209 0.0 =2.427
1349 1.200 0.0 =3.741
1350 1. 200 0.0 =-4.976
1351 1.200 0.9 =6.173
1352 1. 200 0.0 =-7.361
[ §.53

———— rm e ———

*Ri* RO EPC Rb PRH EXC RT PRT ERR arc
1.080 1.049 =2.9 0.071 0.031 =55.4 1.120 1.080 <~0.040 =-3.5
1.389 1,049 =2.9 0.130 0.116 =10.3 1.179 1.165 =0.014 =1.2
1.080 1.049 =-2.9 0.0R2 0.066 -19.9 1. 131 1.115 =-0.016 =-1.4
1.712 1.620 -5.4 0.082 0.073 -10.8 1.702 1.693 =0.009 -0.5
1.712 1.620 =5.% 0.060 0.045 -32.2 1.687 1.665 =0.021 =-1.3
1.712 1.620 =5.4 0.164 0.125 =25.0 1.788 1.745 =0.043 =-2.4
1.089 1.049 =2.9 0. 227 0.241 5.8 1.276 1.290 0.913 1.0
1.080 1.049 =2.9 0.4 0.520  12.4 1.519 1.577 0.058 3.8
1.980 1.049 =2.9 G161 0.120 =25.4 1.210 1.169 =0.041 =-3.4
1.280 1.049  =2.9 J.2T4 J. 297 8.5 1.323 1.346 0.023 1.8
1.060 1.049 -2.9 0.150 Q.48 -1.7 1. 199 1.197 -90.003 =-0.2
1. JH0 1.049 =-2.9 0.446 0.506 13.6 1.495 1.555 0.061 4.1
1.712 1.620 =5.4 0.479 0.470 -1.4 2. 099 2.090 =0.009 =0.4
1.712 1.620 ~5.4 0.157 0.185 18.2 1.7717 1.805 0.029 1.6
1.712 1.620 =5.4 0. 265 0.299 13.1 1.845 1.929 0.035 1.8
1.712 1.620 =5.4 0.351 0.368 4.9 1.971 1.948 0.017 0.9
1.712 1.620 =5.4 U.254 0.299 18.0 1.874 1.920 0.046 2.4
3.153 3.005 -4.7 0.331 0.332 0.4 3.336 3.337 0.001 0.0
3.153 3.0u5  -4.7 0. 197 G.252 27.2 3.203 3. 257 0. 054 1.7
3. 153 3.005 =-4.7 2.503 0.847 -11,)  3.508 3.452 -0.255 =1.6
1.080 1.049 =2.9 0.423 0. 407 -4.9 1.477 1.456 =0.021 ~1.4
1.0R0 1.049 =-2.9 0.847 0.843 =0.4 1.896 1.d492 =0.004 =0.2
1.080 1.049 =2.9 0.631 0.614 =2.7 1.68) 1.663 =0.017 =-1.0
1.712 1.620 -5.4 0.587 0.58% 0.2 2. 207 2. 208 0.001 0.1
1.712 1.620 =5.4 0.443 0. 436 =2.5% 2.063 2.057 =0.211 =0.6
1.712 1.620 =5.4 0.448 0.437 =~2.4 2.068 2.037 =0.011 -3.5
1.712 1.620 =5.4 0.767 0.744 =3.0 2.388 2. 365 =-0.023 =-1.0
3.153 3.0u5 -Uu.7 1. 065 0.96% =9.0 4.07¢ 3.974  =0.095 =2.3
3.153 3.005 =4.7 U.701 0.735 4.9 J. 706 3.740 0.034 0.5
3.153 3.005 =4.7 0.551 0.012 11.1 3.5%6 3.617 0.061 1.7
Q.4u5 0.432 -3.0 0.009 0.000 =-99.4 V. 441 0.432 =0.009 =-2.0
0.445 0.832 =3.0 0.029 0.010 =64.0 0.4b1 0.442 =0.013 =4.0
0.445 9.832 =3.0 0.053 0.040 -24.6 J. 485 J.472 =0.013 =2.7
V.4n85 0.432 =-3.0 0.113 0. 100 =5.0 0. 545 0.53r =0.006 =1.1
0.445 0.432 =-3.0 u.181 U. 184 1.5 0.613 0.616 0.003 0.5
0. 445 0.832 =3.0 0.280 0.300 7.0 .712 0.732 0.} 2.8
VL4465 v.432 =3.0 0.384 V.415 B.2 0.916 0.147 0.031 3.8
Ua 845 0.432: =3.0 0. 011 v.003 ~-71.9 J.443 Je435 =0.008 =1.8
U. 445 Ua.432 =3.0 0.002 0.003 34.8 Q. U4 0.435 0.001 0.2
1.654 1.624 =1.8 =0.004 0.001-115.7 1.616 1.626 0.010 0.6
1.654 1.624 =-1.8 =v.008 0.000-101.0 1.616 1.628 0.908 0.5
Ta654 1.6£44 =1.8 =-0.003 0.003-140.9 l.616 1. 628 0.012 0.7
1.654 1.624 -1.8 0.020 0.015 =256.5 1.645 1.639 =-0.005 =0.3
1.654 lab24 =1.3 0.058 0.0061 5.9 1.662 1.685 0.003 0.2
1.654 1.024 =1.8 0.142 0. T44 1.9 1.766 1.769 0.003 0.1
1.654 1.624 =1.8 0.25¢ 0.255 2.2 1.874 1.879 0.015 0.3
1.654 1.624 =1.8 0. 404 0.393 =-2.8 2.028 2.017 =0.011 =0.6
T.654 1.624 =1.8 0.583 0.558 =0.2 2.207 2.183 -0.0248 ~-1.1%

d.8 39.3 0.030 1.8

u-Eﬁ7_



81T PBATT PROJLCT DELFT SERILS MODEL I:1976 UPRIGHT, 1975 HEELED
LVL= 5.249FT, LS¥= 5.195 FT, WETTED SUBFACE= 9.137 PT++2, DRAFT= 1,135 PT, DISP=49.198 LB

UPRIGHT ®WESLISTANCE WITH DUNWBLE SANC

¥-KIS
U.db0
1.183
1. 340
1.577
1.715
1.972
2.1
2. 109
2.2617
2. 366
2. 465
2.5613
2.002
£ 2.760
2.859
2.954
3.256
3.155
3.253
3.3%2
3.451
3.549

UPBIGHT RESISTANSCE WITH SINGLE

V=-KTS
0.9496
1.133
1.380
1.577
1.775
1.972
2.070
2.169
2. 267
2.3606
2. 465
2.503
2.662
2.760
24859
2.958
3.456
3.155
3. 253
3.352
3.451
3.549

V/diT
0.433
0.519
0. eu6
J.692
v. 179
Ja 865
394
Ve 752
0.415
1.038
1.001
1. 125
1.168
1.211
1.254
1. 244
1.3u1
1. 384
1. 427
1.471
1. 514
1.557

V/RLT
U.433
0.519
U.bub
0.692
2.7719
Ve 865
0.908
Ja 222
Ul 995
1.048
1. 081
1. 125
1. 168
1.211
1. 254
1.294
1. 341
1.3d84
1.427
1. 471
1.914
1. 557

| 4]
0.129
0.155
0. 1450
Ja 200
0.232
0.250
0.270
0.283
Jad9t
Jo3uv
0. 322
1. 335
0.348
0. 361
V.374
0. 386
0.399
0.412
0. 425
.43y
0.451
0. 464

EN
0.129
0.155
3.180
0. 200

<232
0.254
d.270
0.283
U 250
J. 309
0.322
0.31%
0.308
0.361
J. 374
d.386
G 399
J.412
U425
J. 438
J.451
0. 468

EMS ERKOE= 0.004 LB 0.4 PERCLNT

kP R BU-LD *aU-Loe ERKOR
0. 130 0.047 2.176 0.1748 J.90
0.179 0.076 0.256 0. 254 =0.092
0.230 0.113 0.348 0.347 =0.0J2
0.299 0.157 0.456 0. 457 0.730
0.369 G.217 0.5R6 0.585 =0.901
0. 445 0.264 0.730 0.734 0.5
0.486 . 325 d.811 0.818 0.0J0
0.52R 0.37R J.106 J. 908 0.J902
0.572 [PV 1.012 1. 095 =0.37
9.617 V.50 1.120 1.1 =J.008
0. bby V.52 1.226 1.228 0.2J2
Ju. 712 U.04b 1. 460 1. 302 0. 092
0.762 U702 1.523 1.523 =3.001
0.813 0.911 1.724 1.725 v.0J1
V.b66 1. 118 1.984 1.989 U. 004
0.%20 1-416 2.337 2.331 =0.006
0.976 1.7kl 2.760 2.761 0.0l
1.044 2.240 3.274 3.2R3 0.099
1. 092 Z.614 3.907 3.899 =0.008
1.153 3.455 4.608 4. 607 - =0.0M
1.214 4.181 5.395 5.397 0.003
1.277 4.980 6.257 6.256 =0. 300
SAND EnS BBROk= 0.004 LB 0.3 2EBRCENT

kF BR RU-LB *RU-LB* . 23808
U. 130 0.038 0. 168 0. 168 0.000
0.179 0.061 da240 0.240 =2.00
V.26 U.030 0. 326 0.326 =0.0u0
0.294 0.131 0.430 0.430 =0.000
v. 369 0.142 2. 551 0.552 0.990
0.u45 Q.247 0.692 0.695 0.002
0.4d6 V. 234 0.774 0.775 0.0
U.528 0.334 0.862 0.863 0. 000
U.572 U.3%0 0.961 0.957 =0.0)4
0.617 0. 459 1.067 1. 059 =0.2J6
0.Gol 0.507 1.171 1. 171 0.201
0.712 0.5u0 1.292 1.299 0.007
Ua702 0.684 T.446 1. 452 0.206
0.213 0.R29 1.642 1.64b 0.0J3
V. BL6 1.039 1.905 1.900 =0.0U5
0.520 1.317 2. 238 2.233 =0.005
0.%70 1.6d3 2.059 2.653 =d. 00
1.034 2. 128 J.161 3. 165 JeJJ4
1.092 2.67R 3.770 3.773 J.00]
1. 153 3.1 4.473 4.476 0.002
1214 4.053 5.267 5. 265 =0.002
1.277 4,852 6.129 6.128 =0.0u1

g-PC
0.6
=0.6
—v.4
0.1
=0.2
.6
Q0.8
0.2
=-0.7
-0.8
0.2
0.1
=0.1
0.0
0.2
-0.2
0.0
0.3
=0.2
=-0.0
0.0
-0.0

E=-PC
0.2
=0.3
-0.0
=-0.1
0.1
0.4
0.2
0.1
=0.4
=0.7
0.1
0.5
0.4
0.2
=0.2
=-0.2
=V.2
0.1
0.1
0.1
-0.0
~0.0

CcFr
0.00530
v.00508
0.00491
0.00476
0.00464
J. 20454
0.00449
0.00445
0.004u1
0.0045/
0.90433
0.00430
0.00426
0.00423
2.0042¢
. 0.00417
0.00414&
0.00412
J. 00409
0.00407
0.00u04
0.00402

- ——— -

CF
0.00530
v.00508
0.00491
0.00u476
0.00u864
0.00u5u
V.00449
0.00445
0.00441
0.20437
0.00433
0.00430
0.00426
0.00423
0.0u820
0.00417
0.00414
0.00412
0.00409
0.006407
0.00404
0.00402

CR *CLs
0.00190 0.00194
0.00216 0.00212
0.02234 0.00231
0.00251 0.00251
0.00274 V. 00272
Q0. 00290 0.00295
0.00301 0.00507
Q.u0319  0.00120
0.00339 0.0033%
0.90356  0.00350
0.00367 0.22368
0.00391 0.00392
0.006426 0.00826
0.00470 0.00a74
0.00542 0.00584
0.COb&Z  0.C0639
0. 00757 0.00757
0.00892  0.0CE9%
0.01058 0.21051
0.01219 0.01219
0.01392 0.01393
0.01567 0.01567

CR *CH*
0.00154 0.00155
0.00173 0.062171%
0.001%78 0.001A8
0.00208 0.G06208
0.C0229 0.00230
0.00252 0.00z54
0.0u266 Q.00268
0.00261 0.002n2
0.G0300 0.00297
0.00312  0.01313
0.003N 0.c03M
0.00350 0.00354
0.00383 C.00346
0.00431 G.00433
C.00%C8  0.00501
Ua 00597 0.00595
0.C0714 e.00711
0.00847  0.0uB49
G.01003 0.01004
0.01172 0.0WV72
0.01349  0.01349
0.01527 0.01527
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NIT PRATT PROJECT DeLFT SERIES MODZL I:1976 UPRIGHT, 1975 REELED
LEL= 5.209FT, LSN= 5.195 PT, WETTED SURPACE= 9.137 FT**2, DhAFT= 1,135 FT, DISP=89.198 LB

AVERAGE DELTA CT BETWEEM DOUBLE AND SINGLE SAND®.00041

BESIDUAZY RESISTANCE COcPPICIZNTS:

¥YRTL: 0.4000 1.60000 J.80232 1. 03000
CR: 0.40107 0.00148 0.00196 0.03255
BR/DISP: ve 20025 V.00078 V.00 184 0.0)374

HEEL AND SIDZ PURCE R3SISTANCE COEFPICILENIS

(& H 1.7003

TE/T: 0.767

TE: 0.871

1 2 3

¥/RTL: 1.038 1.211 1.384
CPHI: 0.1580E-06 0.2027E-05 0.3872&-35
' H 045544202 0. TO43E-0! 0.260RE-01
BO: 1111 1. 744 3. 360
SHije; 1.111 1.725 3.283
EUP: . -0.009 0.919 0.077
EUP-PC: =-0.0 1.1 2.3

1. 24000
0.00379
0.900801

4
1.557
Q. 864BLE=05
0.5793¢e~-01
6. 445
6.256
0. 189
3.0

1. 40000
0.00870
0. 02505

5
0.686

0.1593E-02
0.437
0.448
=J.012
-2.6

1.60000 1.80000
0.01650 o0.02021
0.06208 0.09622

6
© 1,200

0.1039E-01
1.726
1.667
0.059

3.5

.-gtr—



AUN
226
227
228
229
230
211
232
2313
234
235
FEL
237
2%
219
240
241
242
243
244

245
2306
247
248
249
250
291

252
253
254
255
256
257
258
259
261
261
2492
263
2064
265
256
267
268
209
21
271
212
2713
274
275
276
217
288
289

AIT PRATT PROJECT DELFT SER1LS NODEL I:1976 UPHIGUT,1975 HEELED
LdL= 5.299FT, Lif#= 5,195 PT, WETTED SUKFACE= Y9.137 FT**2, DRAPT= 1.135 PT, DISP=89.198 LB

V/ETL
1.334d
1.u39
1.v38
1.v33
1.939
T.211
1.211
1.211
1.211
1. 211
1.211
1.211
l.211
1.211
1.211
1.2411
1.211
1. 211
1.211
1.211
1. 384
1.364
1. 344
1.557
1.557
1.557
1.557
1. 557
1.ui8
1.4933
1.031
1. 033
1.u38
1. 211
1..11
.21
1.211
1.211
1.211
1.3d4
1. 344
1. 344
1.348
1. M4
1. 348
1.557
1.557
1.557
l.uly
1.033
1. 040
1.03%8
T.211
1. 211

PHI
10.¢
10.0
10.0
10.9
10.0
10.90
10.0
10.0
10.)
v
10,0
Tu.0
10.0
104
10.0
10.0
10.0
Tu. 0
19.9
10.0
10.0
17.0
10.u
10.0
10.0
10.0
1.
tu. 0
20.0
20.v
20.4
2u.9
20.0
20.0
2%.0
20.0
20.0
20.0
20.0
20.9
20.0
2u.0
20.0
20.0
20.9
20.0
20.0
209
3o.0
3v.0
30.0
30.0
30.0
30.0

PH
0.999
2.241)
3.504
0.815
2.375
2.369
1.101
3. 441
1.202
1.213
1. 107
1.160
2,240
2.295
3.477
1. 198
2.465
1.572
2.836
1.305
1. 2598
2.348
ERELD)
3.416
1.334
2. 344
2.252
1. 265
4.6869
3.071
5.945
4.547
f.gHp
4. 300
2.902
S.E14
4.3b6
4.336
2.9909
2.839
5.64%4
4.197
4,204
5. 645
2.806
2.822
% 694
b398
b.RZ]
6. 326
8.248
S.du3
4.936
4.946

SRU*

111
.11
.11
1.111
1.111
1.725
1.725
1.725
1.725
1.725
1.725
1.745
1.725
1.725
1.725
1.725
1.725
1.72%
1.725
1.725
3.2463
3.283
3.283
6.256
L.2%6
6.2%6
b.256
6.256
1. 111
1.111
1.111
1.111
1.111
1.725
1.725
1.725
1.725
1.725
1.725
3.2483
3.2H3
J. 243
3.283
3.2R)
3. 283
6.256
6.256
6256
1.1
1. 111
1.111
1.111
1.725
1.725

EPC
=0.v
=0.0
=0.0
=0.0
=0.0

1.1

* a0 0 0
-

" & 8 % & »

UUUHHOJNM—‘_.-‘“--A..—A-:..-.-_A—
[ = = = R e B e e R I

e e 4 & p o8 & 0

RH
0.022
0.099
Ja 176
0.028
0.108
0. 128
0.068
0. 150
0.033
0.026
U. 029
0.042
0.079
0,075
0.161
0. 044
0. 112
0. 002
0. 088
0.022
0. 042
0.009
V. 124
2. 138
0.099
0. 001
0.083
0. 040
0. 255
0. 143
0.447
J. 282
0.260
0.236
0. 178
0.4u41
0.273
0. 249
0.161
0. 183
0.421
0..298
0. 260
0.404
9. 196
0.176
0.394
0. 295
0.683
0.582
0.961
0.432
0. 652
0. 445

PRH LPC
0.013 -40.1
0.074 =24.8
3.173 =1.6
3.011 -62.3
J.080 =25.4
0.079 =3d8.2
0.034 -50.0
J.143  =4.3
0.037 10.8
0.037 39.7
J.035 24.3
0.03% =15.1
0.07¢ =7.1
3. 9706 1.3
U. 1406 =9.2
0.u36 =17.2
0.044 -25.1
0.0472162.8
0.104 1d8.5
0.039 78.7
0.047 11.7
0.078 13.7
0.125 0.7
0.114 ~17.4
U.053 ~4o.b
0.0765090.2
0.073 =12.1
0,051 12.9
0.285 11.7
0.138 =3.7
0.507 13.4
0.390 6.5
0.207 10.6
0.277 7.4
0.173 =2.9
0.434 -1.5
J.283 3.4
0.280 12.4
0.174 8.0
0.202 10.1
0.393 =6.6
0.277 -7.0
0.277 6.5
0.389 =1.6
0.£00 1.9
0.215 22.6
0.368 =6.7
Ve dB1 =lob
0.664 =-2.8
0.573 =1.5
0.965 Yo it
0.407 =5.17
d. 445 =1.4
0.4u6 0.3

hT
1.133
1.210
1.288
1. 140
1.21y
1.872
1.R12
1.894
1.7717
1.770
1.773
1. 7146
1.82]
1.819
1.905
1.784d
1. 856
1. 746
1.832
1. 766
3.402
3. 428
J. 48l
6.5313
b, 543
6.480
6.52J
6. 491
1.367
1. 254
1.559
1.393
1.3
1.989
1.922
2.1485
2.011
1.993
1.905
3.543
3.781
J.058
3.620
3.763
3.556
6.621
6.819
b. T
1. 795
1.693
2,072
1.543
2. 196
2. 1R

PRT
1.124
1. 186
1.285
1.122
1.192
1.823
1.778
1.887
1.781
1.781
1.779
1.779
1.818
1.820
1.R90
1.780
1.828
1.791
1.848
1.783
3.407
J.uls
J. 484
6.559
6. 498
6.521
6.518
6.496
1.397
1.249
1.618
1.412
1. 399
2..021
1.917
2.178
2.027
2. 024
1.914
3.561
3.753
J.637
3.637
3.749
3.560
6. 660
6.812
6.726
1.776
1.684
2.076
1.518
2.189
2. 190

ERR
=0.009
=0.025
~0.0013
=0.01%
=0.027
=0.0u49
=-0.034
=U.006

0.0038
0.010
0.007
-0.006
=0.006
0.001
~0.015
-0.9228
=0.028%
0.045
0.016
0.017
0.205
0.009
0.001
=-0.024
=-0.046
0.074
=0.010
0.006
0.030
=-0.005
0.060
0,014
0.027
0.041
=-0.005
“0.0:7
0.009
0.031
0.013
0.018
=0.028
=0.021
0.017
=0.015
0.0
0.040
=0.026
=0.013
=0.019
=2.009
0.004
-0.025
-0.006
0.001

EPC
=-0.8
-2.0
=-0.2
=1.5
-2.2
=2.6
-1.9
=0.3

0.2

0.6

0.4
~0.4
-0.3

0.1
-0.8
-0.4
=1.5

(L]
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4IT PLATT PROJECT DELFT SERILS MODEL I:1976 UPRIGHT,1975 HEELED
LWL= 5.249PT, LS8= 5.195 FT, WEITLD SURFACE= 9.137 PT*%2, DRAPT= 1.135 FT, DISP=89.198 LB

BON V/4TL PHI FH *RU* RO EPC ] PRH EPC RFT PRT ERR EPC
290 1.211 30.0 7.833 1.725 1.744 1.1 0.849 0.826 ~=1.7 2.584 2.570 =-0.018 =-0.5
291 1.211 30.0 5.993 1.725 1. 744 1.1 U.575 0.564 =-2.0 2.319 2.308 =-0.012 =-0.5
252 1. 384 3J.0 5.967 3.283 3.360 2.3 0.5R7 J.591 Q.4 J.9qub 3.951 0.005 0.1
293 T. 384 30.0 5. 906 3.243 3. 360 2.3 0.58¢2 0.585 0.6 3.942 3.945 0.003 0.1
294 T.doy  30.0 7.729 3.283 3,360 2.3 U. 849 2.781 -7.0 4. 200 4. 141 =0.059 =1.4
295 1. 529 30.0 4.939 J.243 3360 2.3 U.446 0.503 12.9 3.805 3.663 €.057 1.5
236 1.384  39.0 4.969% 3.243 3. 3690 2.3 0. 472 0.505 7.0 3.832 3.865 0.033 0.9
297 1. 389 3000 5.914 J.263 3.300 2.4 0.565 v.5R86 3.n 3.924 3. 946 0.022 0.6
298 1. 354 3.0 1.710 3. 243 33060 2.3 0. 438 0.786 =6.2 4.198 4.146 =0.052 ~-1.2
554 J.udb Jed  =J.1231 O.4uB D.437 =20 v.020 V.000 -99.3 0. 450 0.437 -0.020 -4.3
551 J. 0696 0.0 =1.246 U.448 0.437 =2.6 v.u62 0.54R =-21.9 0.49g V. 485 =0.014 =2.7
552 Jeouh 0.0 3.719 ' 0.44d 0.437 =2.6 0.381 Q.43 16.3 J.818 V. 869 0.7 2 7.6
553 J. bab 0.0 2.421 v.huB 0.037 =2.8 0. 194 0. 1689 =2.0 Y. 631 J.625 -0.005 =-0.8
554 V. LH6 0.v 1. 2065 Voliub 037 =2.6 0.075 0.051 =-31.5 0.511 0.488 =vu.024 =4.6
555 . 1.2 Jav 1.179 1.667 1.726 .5 0.015 0.015 =~5,7 1.742 Ta741 =0.001 =-0.1
556 1400 () 3.677 1.667 1.726 3.5 0.148 0.142 =4.1 1.874 1.768 =0.006 =0.3
557 1. 200 9.0 -=1.420 1.667 1.726 1.5 0.015 0.021 36.6 1.742 1.747 0.026 0.3
558 1.200 Ja U 2.366 1.667 1.726 3.5 Jv. 060 0.059 =-1l.0 1. 786 1.785 =0.001 =0.1
559 1.200 v.0 -0.049 1.667 1.726 3.5 -0.002 0.000-101.1 1.72% 1. 726 0.002 0.1
RAS 2.0 647.8 0.026 1.6

-
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AIT PRATT PROJECT DELFT SEKIES NODEL II-A (BASE KZEL) 1975

LEL= 5.249F7, LSH= 5.184 ¥T, WETTED SURFACE= 8,772 PT**2, DHAPT= 1.196 FT, DISP=89.3u4 LB

UPRIGHT RESISTANCE WITH DOUBLE SAND

BHS ERKkOE= J.010 LB 0.5 PERCENT

ERROR E-PC

=0.2M =U.7
0.001 0.6
0.2 V.6
=0.0%0 -0.0
=0.001 =0.1
=Je 132 0.4
“0.021% -0.1
=-0.003 =-0.3
0.001 0.1
=0.Jup =0.6
“0.0)2 =0.1
0.00%8 0.6
0.010 0.7
0.013 0.8
V. 007 0.4
=0.u20 -0.8
-0.022 =-0.4
-0.010 =0.3
0.911 0.3
0.015 0.3
0.013 0.2
-0.015 “0.2

- o

ERROK E-PC

V-KTs V/BLT EN RP i RU-LB *kU~LB*
J. 986 Va33 J.129 0.126 0.J55 0. 181 0.180
1. 18l V. 520 0.155 0.174 0.077 J.251 0.253
1. 3ad v. 606 0. 141 0.229 0.108 U.337 0.339
1.577 0.691 0.206 0.290 0.151 0.441 0. 441
1.775 v. 779 0.232 0.358 0.202 0.569 0.559
1.972 RUTT 1.45d Jve432 U. 269 2.791 0.699
2.7 ue 909 0.271 v.h7T 0.307 0.778 0.777
2. 169 0.953 0.284 0.512 0.354 0.866 0.864
2.267 J. 996 2.297 0.555 0.402 0.957 0.958
2. 306 1.949 V. 309 0.599 U.4u9 1.067 1.061
2. 465 1. 042 0.322 0.644 0.533 1. 177 1.176
2.563 1. 126 0.335 0.691 0.610 1.301 1.309
2.062 1. to9 0. 348 0.739 0.723 1.462 1.472
2.761 1.212 Jadbl 0.789 0.8480 1.669 1.682
2.859 1.256 0.374 0.R40 1.115 1.956 1.962
2.9538 1. 299 0.487 0. 893 1.460 2.352 2.333
3. )56 1. 342 0.400 v.u47 1.677 2.424 2.802
3. 155 1. 386 Q. 413 1. 002 2.3°4 3.386 3.3717
3.253 1.429 U.425 1.059 2.986 4.90u6 4. 057
3.352 1472 J.438 J.118 3.7b 4.824 4.R839
J.451 1.515 0.451 1.177 4.522 5.699 5.712
3.549 1.559 Ja.lbl 1.239 5.433 6.671 6. L56
UPBIGHT RESISTANCE JITH SINGLE SAND EMS ERBOK= 0.010 LB 0.6 PERCLNT
¥-£1s V/BLT FN RF HR RU-LB ®RU-Lu¥
0.786 0. 433 0.129 0. 126 t.m3 0.139 0.139
1. 183 0.523 d.155 0.174 0.031 9.205 0.205
1.380 0.606 v.181 0.229 0.060 V.2R9 0.2R7
1.5717 J. 093 V. 200 0.290 0. 096 U.3806 0.345
1.775 3. 718 V.232 0. Jby 0. 142 Ua %00 0. 501
1.972 J. L6 0. 254 U.432 0.198 U.b31 0.635
2.J70 0. 09 d.211 V.4 0.234 1. 795 0.710
2.109 J. 953 V.284 0.512 0.277 0.7H9 Q.7%2
2.207 0.996 0.297 0. 555 0.334 0.u48 0.300
2.366 1.139 UL 30y V. 599 V. 389 0.958 V.978
2. 405 1.082 0.322 0.6y 0.452 1.0%6 1.0n¢
2.563 1. 126 Ja. 335 0.691 0.524 1.215 1.218
2.662 1.109 0.348 0.739 0.628 1. 367 1. 379
2.769 1. 212 (VY -3 ] 0.7#9 0.793 1.572 1.548
2.459 1. 256 Ve374 U, B4y 1.0138 1.859 1.865
2. 958 1.299 0.387 0.893 1.349 2.242 2.230
3.056 1. 342 0. 400 0.947 1.T5 2.712 2.691
J.155 1. 3186 0.413 1. 002 2.261 3.263 3.255
3. 253 1. 429 0.425 1. 059 2,861 3.920 3.922
3.352 1.472 V. 438 1.118 3.5%8 4.676 4.690
3451 1.515 0.451 1.177 4.352 5.529 5. 547
3.549 1. 559 J. 464 1.239 5.254 6.4Y3 6.477

0.001 0.4
=0.2J0 =0.0
-0.002 =-0.8
=0.031 =0.2

0.001 0.1

0. 005 0.8

0.0)5 0.7

0.002 0.3
=-0.008 -0.9
~0.0 10 =1.90
=0.00R =0.7

0.0 0.3

0.012 0.9

0.016 1.0

0.006 0.3
=0.012 =0.6
=-0.020 -0.8
=0.008 =0.2

0.002 0.1

0.914 0.3

0.018 0.3
=0.016 -0.2

Ccr CR sCLe
0.00535 0.00232 0.00227
0.00513 0.00220 0.002232
0.00496 0.03235 0.90239
0.00481 0.00250 0.09250
0.00469 0.00265 0.00264
0.00459 0.002d6 0.0u263
0.00454 0.00295  0.00295
0.70449 0.00311 0.09308
0.00445 0.00323 0.c0323
0.00441 0.001345 0.00341
J.00437 0.00362 0.00361
0.00434 0.00383 0.0038R
0.00430  0.0u421 0.00u27
0.00427 0.00977 0.00454
0.00424 0.00563  0.00567
0.00421 0.00689  0.20679
0.00414 0.00n29 0.00r20
0.00416 0.00988  0.00964
0.00413 0.01164 0.01169
0.00411 0.01361 0.01367
0. 00408 0.v1567 0.21572
0.00406 0.01780 0.01775

CcF CR *CRe
0.00515 0.00054 0.00057
0.09513 0.00091 0.00091
0.00496 0.00130  0.00125
0.00481 0.00158 0.00157
0.0046Y 0.00187 0.00187
0.00459 0.00211 0.00216
0.00454 0.00225 0.00232
0.00449 0.00243 0.00245
0.00445 0.00268 0.00261
0.00%41 0.00267 0.00280
0.00437 0.00307 0.00392
0.00434 0.00329 0.093M
0.00430 0.00366 0.€0373
0.00427 0.00624  9.00033
0.00424 0.09514 0.Gu517
0.00421 0.00637 0.00631
v.00418 0.60780 0.09771
0.00416 0.00937 0.00534
0.00413 0.01115  0.01116
0.30411 0.01307 0.01312
0.00408 0.01508 0.01515
0.00406 0.01721 0.01716
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NIT PEATT PROJECT DELFT SERIES MODEL II-A (BASE KEEL) 1975
LUL= 5.209FT, LSN= 5.184 FT, WLTTED SURFACE= B.772 FT*%2, DiAFT= 1.196 FT, DISP=89.344 LB

AYEEAGE DELTA CT GETWEEN DOUBLE AND SINGLE SAND=.00054

BESIDUARY HESISTANCE COEFFICIZNTS:

VaTL: 9.40000 J.60000 U.80000 1.00000 1.20000 T. 40000 1.60000 1.80000
Ca: v. 00117 2.00130 0.00160 0.00217 0.00357 0.00936 0.01850 0,02225
Ba/oIse: J. 30720 0.90066  Q.00144 0.02305 0.00723 0.02578 0.06658 0.10138

HEEZL AND SIDE FORCE HiSISTANCE COEFPICLENTS

cis 1.6069
TE/T: 0.749
TE: 0.943
1 2 3 4 5 S 7
10
V/RTL: 1.039 1.212 1.386 1.559 0.687 0.689 0.589
V/RTL: 1. 201
CPhis: D.4474E-06  0.2397E-05 0.3406E-05 0.1527E-05
co: 0.5077£-92 0.9997E-02 0.2653E-01 0.6122E-01 0.1144E-02 0.3661E-03 0. 1098E-02
co: 0.92945-22
BO: 1.052 1.682 3.373 6.709 0.388 0.320 0.385
ko3 . 1.626 ]
*He; 1.061 1.682 3.3717 6.656 0.433 0.436 0.435
skUs: 1.622
EUP: -v. 009 -0.000 -0.004 0.052 -0.045 -0.116 -0.051
EU2: -0.016
EUP-PC: -0.8 -0.0 “0.1 . 0.R -10.4 -26.6 -11.6

EUP-PC: =1.0

0.6R8

0. 1234E-02
0.397
0,438

-0.038
-8.7

1.202

0.90762-02
1.5886
I.§26

=-0.039
-2.8

..617—



BUN
302
333
Jug
3)5
36
297
ud
329
in
an
312
313
314
315
3le
317
314
319
329
n
342
323
124
325
326
321

die

323

3io
i
332

313
334
35
3is6
337
38
319

349
341
342
343
334
345
346
347
Jus
349
350

351
591
S5u2
503
504

MIT PHATT PROJECT DELPT SERTES MUDEL II-A (DASE KEEL) 1975
LWl= 5.249PT, L3M= 5.184 FT, #ETTED SURFACE= 8.772 PT**2, DiUAFT= 1.196 PT, DISP=89.344 LB

V/&TL
1.919
1.933
1.u39
1.033
1.219
1.439
1.212
1.212
1.412
1.212
1. 366
1. 3v6
1.3d0
1. 346
1.55%9
1.559
1. 599
1.559
1.039
1.u33
1. 133
1.493%
T.uiy
1.039
1.212
1.212
1.212
1.212
1.212
1. 34o
1.34%
1.346
1. 406
1.359%
1.559
1.59%)
1. 039
1.033%
1.)39%
1.J39
1.4939
1.239
1.039
1.212
1.212
1.212
1.412
1. 346
1. Jab6
1.386
J.o87
J.bd9
Ue Lol
J.b88

PH1
10.0
1.0
10.0
19.0
1.
10.0
10.0
10.0
10.0
13.)
10.0
10.0
1J.0
10.0
10.0
10.0
10.0
12.9
20.0
20.0
20.3
20.9
20.0
20.0
20.0
Lded
29.0
20.0
20.0
2.0
20.9
24.0
20.0
29.9
20.0
20.0
30.0
Ju.u
3.
3Jo.0
30.0
3v.9
0.0
Ju.u
Ju.0
0.9
3.
30.0
30.0
30.0
0.0
J.0
0.0
0.0

FH
1.650
2.2613
0.972
1.630
2.263
0.A7%
0.895
1.672
2. 279
1.645
1.657
0.992
2.212
1.516
1.061
1.833
2. 442
1.05%)
3.0655
1.997
B.305
3,174
1.911
4.193
4.089
T.bv2
3.080
3.986
2.813
2.923
2.015
4.150
3. 564
4.601
3. 041
i« 243
5.045
b 374
3.479
6.339
4.875
J.u67
5.252
4.997
3.337
6.089
b.Bu44
4,992
6. 201
3.493

-0.u31
3.695
24544
1.318

LT

1.061
1.361
T.0el
1.061
T.ubi
1.061
1. 682
1.64d2
1.602
1.632
33177
3.377
3.377
3.3717
6.650
0.656
6.656
6.656
1.061
1.4061
1.061
1.v61
1.0b1
1.061
1.682
1.082
1.662
1.682
1.6H2
3.3717
3.377
3.377
3.317
6.650
b.056
6.650b
1.061
1.061
1.)61
1.061
1.0061
1.061
1.v61
1.682
1.682
t. 602
1.682
3.3717
3.377
3.377
0.433
Ul 36
0.435
V. 435

kO EPC
1.u52  -y.8
1.952 =0.4
1.052 -0.3
1.052 =-0.8
1.352 -8
1.052 =-0.8
1.632 =0.0
1.682 =u0.0
1.682 =0.0
1.682 =13.)
3.373 =-0.1
3.373 =0.1
3.373 =-0.1
3.373 =01
6.7uy d. 0
b.709 0.4
6.709 0.8

6.9 J. 8
1.052 =0.4

1.052 =-0.8
1.952 =-v.8
1.u52 =0.H
1.052 =J.8
1.052 =-0.3
1.682 =-0.0
Tabu2 =)0
1.622 =040
1.082 =0.0
1682 =0D.0
3.373 -0a1
3.373 =0.1
3.373 -0.1
3.373  =d.1
6.709 0.6
6.709 0.4
6.709 Job
1.052 =0.4
1.052 <=0.8
1052 =u.8
1.052 =9.8
1.052 =¢.8
1.u52 =J.8
1.0%2 =0.8
1.682 =0.2
1.662 =-0.0
Te682 =0.0
1e662 =0.3
3,373 =0.1
3.373  =0.1
3.373 =0.1
0.348 ~10.4
Us 320 =26.06
U.JH5 -11.6

0.385 =11.6

Rl
0.03%
7974
0.03J
0.Nug
Ja 077
0.017
J.035
v.057
0. 062
Q. 064
0. 134
J. 053
0.075

=0.007
0. 029
0,029
Q.038
0.229
U 141
0.048
0,227
0.127
9. 959
J. 201
0.227
Y. 102
0.101
G.236
0.119
0.179
0.137
0.201
0.212
V. 1906
0.104
9. 051
O.d4d
g.511
0. 1986
0.52u

0.310
0.202
0.377
0. Jto
Q.271
0.544
0.423
Ja 412
0.595
0.337
0.000
0.373
[ [YV]
0.050

PRH EPC
0.036 =7.1
J. 065 =-12.7
0.u15 ~49.H
0.036 -25.8
0.065 -15.2
0.013 =213.2
0.028 =-19.7
JeUlib =20, 1
U.067 8.1
0. 045 -29.6
J. V4% -52.9
U037 =30.1
0.063 -15.7
.0u6-620.9
Uadd0 =2.6
0.031 d. 7
0.045 19.8
0.019 =32,7
2. 175 24.6
v.063 132.2
0.237 4.5
0.136 b.d
[TV .9 5.5
0.225 7.9
0.232 2.1
0. 117 14.9
Ve 169 4.7
0,245 =u.8
0.155 3.0
0.179 V.2
0. 149 9.0
0.237 W.2
0.207 =-2.2
0. 107 =15.2
V.10 =0.4
J. 081 59.3
0.338 3.1
0.520 1.8
0.179 =-8.13
V.515 =1.%
0.319 2.4
Je 179 =114
0.365 =3.2
0. 411 6.6
0299 1.2
0.517 =4.3
0.398 =6.0
Jo 41 6.9
0.532 -10.7
0.358 5.4
0.000 =0.2
0.370 2.0
0176 0.0
0,047 =4.7

BT

1.091
1.127
1.082
1.100
1.129
1. 069
1.717
1.739
1. 744
1.746
3. 47
J.u26
3.u4u8
3. 364
6.729
6.737
6.748
6.737
1. 193
1.100
1. 279
1. 179
1.111
1. 261
1.909
1. 784
1.143
1.918
1. 801
J.552
3.510
3.574
3.585
6. 905
6.412
6.759
1. 0
1.563
1.243
1. 576
1.362
1. 254
1.429
2.064
1.969
2.222
2. 105
3.785
3.968
3.70
0.388
2.690
0. 545
.4 34

PRT
1.089
1.117
1. 067
1.088
1.117
1. 005
1.719
1.728
1.749
1.727
3,422
3.810
J.ul6
3.419
6.728
6.740
6.754
6.728
1. 227
1.116
1.289
1. 148
1.114
1. 278
1.914
1.799
1.751
1.997
1.1737
3.552
3.522
3.610
3.5060
6.875
6.812
6.790
1.390
1.572
1.232
1. 567
1.371
1.231
1.617
2.093
1.972
2.199
2.080
3.814
3.9)5%
3.729
0.348
0.690
Ve 561
0.432

ERR
-0.003
-0.009
=0.015
=0.012
=0.012
=0.004
=0.907
=0.012

0.005
=0.019
=0.055
=0.016
=-0.012

0.055
=0.021

0.003

0.007
-0.009

0.035

0.015

0.010

0.009

0.003

0.G16

0.005

0.615

0.008
=0.011

0.036

0.000

0.012

0.037
=0.005
=0.030
=0.000

0.030

0.010

0.009
-0.016
=0.010

0.009
=-0.023
=0.012

0.025

0.003
-0.023
=0.025

0.029
-0.064

0.018
=0.000

0.000

0,016
=-0.002

EPC
=0.3
-0.8
=1.4
=1.1
=-1.0
-0.4
=0.4
=0.7

0.3
-1.1
-1.6
=0.5
-0.3

1.6
=0.0

0.0

(=]
.
-
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XIT PRATT PHOJECT UELFT SERIES MODEL II-A (BASE KEEL) 1975
LUL= 5.249FT, LSM= 5.184 FT, WETTED SURFACE= 8.772 F7**2, LRAFT= 1.196 FT, DISP=89.]J44 LB

RON  V/ETL PHI FH shue RO EPC Ril pan EPC RT PRT ERR EPC
5uS Jebod [ ] 0.701 0,434 0.397 =8.7 2.013 0.013 =J.0 J. 410 J.410 =0.000 =0.0
512 J. bdd 0.0 =0.322 w.435> 0.385 -11.6 2. 016  0.003 -A2.9 J.401 0,388 =-0,013 =-3.4
5J8 1.202 0.0 =0.317 1.6206 1.588 =2.4 0.011 0.001 -91.6 1.598 1.589 =0.010 =-0.8
597 1.2u1 V0] v.018 1.022 1.606 =-1.0 =0.006 0.000-100.0 1.601 1.606 0.006 0.3
508 Tadul 0.0 0.692 1.622 1.606 =1.0 0.010 2.004 -56.6 1.610 1.610 =0.006 =0.3
509 1.202 0.0 1.270 1.626 1.568 =2.4 0.039 0. 014 =63.5 1.627 1.602 =0.025 -1.5
519 1.202 0.0 2.456 1.626 1.588 =-2.4 0,057 0.054 ~-5.8 1,645 1.641 -0.003 -0.2
511 1. 202 0.0 3.6%5 1.626 1.588 =2.4 0.083 0.122 45,7 1.671 1.709 0.038 2.3
uas 4.6 Pe,2 0.020 1.1

-
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MIT PRATT PROJECT DLLFT NODEL SEMIES MODEL IX-A (BASE KEEL) 1976
LWL= 5.250FT, LSH= 5,184 ¢T, WETTED SURPACE= 8,772 FT**2, DBRAPT= 1.196 FT, DISP=89.344 LB

UPRIGHT RESISTANCE WITH DOUBLE SAND

V-KTS
0.986
1. 183
1.380
1.577
1.775
1.972
2.070
2.169
2.267
2. 366
2. 405
2. 563
2.n02
2. 760
2.459
2.4958
3.956
3.155
3. 253
3.352
3.451
3.543

UPRLGHT RESISTANCE WITH SINGLE

V-KTS
0.930
1. 13
1. 380
1.577
1.775
1.972
2.970
2. 109
2.201
2. 366
2,465
2.563
2.602
2.76)
243859
2,950
3. 036
3.155
3.253
3. 152
3.451
3.549

V/RLT
V. 433
0.520
J.006
0. 6493
J.779
0. Bb6
0.909
e 953
v. 996
1.049
1. 0482
1. 126
1. 169
1. 212
1.256
1.299
1. 342
1. 36
1. 429
1.472
1.515
1. 559

V/BLT
0.4133
0. 520
0. 606
0.693
V. 779
Jedbh
J. 909
Je 953
J.996
1.24%9
1. 042
1.126
1. 169
1.212
1. 256
1.499
1. 342
1. 386
1. 449
1472
1.515
1.559

14 ]
0.129
0.155
Q.141
V. 200
N.232
0.258
Ve 271
J.284
0.297
U. 309
J.322
0.335
PEETT)
J.361
0374
0.387
0. 40U
J.413
D.425
0.434
Q.451
0. 464

P
J.129
0.155%
0.181
J.20b
Ja232
14254
Jaoz?1
0. 204
9.297
Jo JU9
0.322
2.335
0. 3uH
Ja361
Je3T4
Jedd?
¢. 400
0. 413
J. 425
0.438
D451
0464

LF
0. 124
g. 170
0.232
0.29%
V. 362
V. 437
0.477
0.518
0.561
0.695
0.651
0.698
0.747
U797
0.849
0.902
0.957
1.013
1.070
1.129
1. 190
1.251

KF
0.128
0.176
0.232
Ve 298
U.3162
0.637
U477
U.514d
U.501
0.605
0.651
0.698
G747
0.797
V. N49
U902
0.957
1.013
1.070
1.129
1. 190
1.251

RNS ERRIKk=

R
0.018
e 002
0.097
0.1149
0.194
0.202
C. 304
0.335
0.995
Jalin2
G.511
0.614
0.732
Ve.H92
1. 111
1.404
1.814
2.32)
2.16
3.9597
4.353
5.120

kKBS ERROE= 0.0d6 LB

Rit
0.233
0453
0.G42
0.117
V. 160
0.222
0.25AR
v.302
Ve 345
0.3%
0. 4548
U.534
0.64b
0.792
T.001
1. 30
1.749
2.243
2.836
J.522
4,207
5.056

0.005

RU-LB
v. 165
J.238
0.328
0.432
3. 556
0.679
0.780
0.873
Q.%ub
1.267
1.182
1.312
1.479
1.619
1.960
2. 306
2.771
3.33
3.796
4.727
5.5u3
6.371

RU-1.B
Je 161
J.229
2.313
d.410
J.523
2. 659
V.74
U.d20
J.%06
1.001
1.199
1.232
1.393
1.590
1.A50
2.232
2.696
3.256
3.907
4,652
5. 476
0. 308

LB 0.3 PERCENT
*RU-LB* ERRUK E-PC [+ 4 CR *Chk~
0.166 0.000 U.2 0.00541 0.00150 0.07162
0.238 3.0130 v.1 0.00519 0.00183 0.07183
0. 327 =0.002 =0.6 0.00501 0.00210 0.002¢06
0.432 =-0.000 =0.0 0.00487 0.00230 0.00230
0. 9556 0.90 0.1 0.00474 0.00254 0.7925%
g3.701 0.002 0.3 0.00463 0.60278 C.002R1
0.782 0.002 0.3 0.00459 0.J0292 0.9)294
0.8170 =-0.023 =0.3 0.00454 0.00311 0.09309
0.9065 =0.000 =0.0 0.00u4"" 0.00325  0.00325
1.069 0.0J2 9.1 000840 0.23340  0.297342
1. 182 0. 001 0.1 0.00uu2 0.00360 0.0¢C361
1.314 0.002 0.1 J.00438 0.00385 0.00336
1.474 =0.905 -0.4 0.00435 0.02426 0.20423
1.671 =0.0v8 =0.5 0.00432 0.00481) 0.00478
1.956 -Ja )M =0.2 0.20428 0.23561 2.90553
2.319 2.013 0.6 0.00425 0.6G0662 0.30668
2.778 0.207 0.2 0.00423 0.00801 0.09324
4.334 =0.001 -0.0 0.00420 0.00963 0.00952
3.946 0.000 0.0 0.00417 0.01136 0.01136
b.724 =0.0192 =0.9 0.00415  0.21321 0.01320
5.531 -d.0M =-0.2 0.00412 0.01508 0.01504
6.379 V. 033 0.1 0.00410 0.01676 0.01679
Ge3 PERCENT
®uU-L3*  EWROR E-2C cr CR ‘Che
0.161 0.000 0.2 0.00541 0.00142 0.001412
0.229 0.000 0.1 0.00519 0.00157  0.00157
0312 =Ja) =J.0 0.90571 0.02177 2.07174
0. 409 =0.901 =0.2 0.00467 0.00193 0.00192
0.525 0.002 0.4 0.00474 0.00210 0.00213
0.660 0.00) 0.1 0.09463 0.00236 0.00236
0.735 0.901 0.2 0.00459 0.00248 V.00249
0.818 =0.003 =0.3 0.00454 0.30265 0.012613
0.4907 0.001 0.1 0.00459 0.00277 0.22213
1.003 0. 002 0.2 0.00446 J.U0292 0.00293
1.110 0.0N 0.1 0.00442 9.92311 2.0731
1.233 0.000 0.0 0.004138 0.00335 0.001135
1.385 =0.0)9 =0.6 0.00435 0.02376¢ 0.90371
1.584 =0.0)5 =-0.3 0.00432 0.00u29 0.00426
1.856 Ja 0db 03 0.00429 0.00505 0.00598
2.220 0.018 0.8 0.00u425 0.00613 0.00622
2.b614 =0.012 -0.5 0.0042] 0.007¢8 0.00753
J.249 =0.197 -2.2 0.00429 0.C0930 2.00927
3.9 0. 004 0.1 0.00417 0.01105  9.01167
4.658 2.006 0.1 0.00415 0.01293 0.01295
5.469 =U.0J8 =0.1 0.00412 0.01485 0.01482
6.310 0.003 0.0 0.00410 0.01656 0.01656
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MIT PRATT PROJECT DELFT MODEL SERIES MODEL 1I-A (BASE KEEL) 1976

LWL= 5.250PT, LSN= 5.184 FT, WETTED SURPACE= 8.772 PT*#2, DRAFT= 1.196 PT, DISP=89.344 LB

AVEHAGE DELTA CT BETYEEN LOUBLEL AND SINGLz SAND=.00048

2ESIDUARY HeSISTANCh COZPFICI&ZNLG:

VETL: U.40000 Jv.60910 0.80090 1.4J399 1.20009 1. 40000 1.6)000
CR: V. 00057 V00107 V. 00164 0.ud229 0.00303 0.00922 0.01729
BR/UISP: J. 00013 0.00054 0.00147 U.2)322 0.20736 0. 02541 0.06229

HEZL AND SLDE FORCE RLSLISTANCE COEFFICLENTS

c1: 1.6535

TE/T: 0.778

TE: 0.930

1 2 3 4 5

V/BTL: 1. 039 1.212 1.386 0.687 1.201
CPHI: 0.473b5-36 U.2523E-05 0.2101E-05

co: 0.5119E=-92 0.9#02E-02 0.2683F-01 0.1345E-02 0.9471E-02
BO: 1.062 1.673 3.619 Ja 409 1.630
*RU*: 1. 069 1.681 3.134 0.424 1.621
EUP: =0.v06 ~V. 008 0.176 =0.015 0.009
EUP-PC: -0.6 =0.5 2.3 -3.5 0.5

1.80000
0.01747
0.07962

_Eg_



BUR
16717
1678
1079
168v
1041
1682
163
16684
1645
loH6
16487
1688
1649
1090
1691
1692
1693
1694
1695
1696
1697
1638
1699
1700
1701
1702
1743
1704
1705
1706
1737
1776
1799
1710
171
1712
1713

Bns

MALT PHATT PLOJLCT DELFT MODEL SERLES MODEL II-A (BASE KE&L) 1976
LBL= 5.250PFT, LSN= 5.184 FT, 4ETTED SUKFACE= 84772 FT*¥2, DRAFT= 1.196 FT, DISP=69.344 LB

V/ull PHI Fi *ius Lo EPC Ri PRH ERC aT PET LER EPC
1.439 140 0.304 12769 1.062 =0.0 v.027 .004 -B84.2 1.089 1.007 =-0.023 -2.1
1.u39 10.0 1.301 1.069 1.062 =0.¢ 0.J044 0.025 -43.2 1.107 1.087 =0,019 -1.8
1.039 10.0 J. 020 1.009 1.062 =0.0 J. 106 0.116 9.3 1.168 1.178 0.010 2.8
1.212 1090 2.998 1.681 1.673 =0.5 0.082 0.103 26.2 1.755 1.776 0.021 1.2
1.212 1.0 1.310 1.681 1.671 =0.5 0.J040 0.038 ~-5.2 1.713 1.711 =0.002 =-0.1
1.212 199 0.374 1.681 1.673 =9.5 0. N9 0.023 =43.06 1.713 1.696 =0.017 =1.0
1.039 20.0 1.975 1.u69 1.062 =C.6 0.u55 0.065 16.4 1.11¥ 1. 127 0.0u9 0.8
1.039  20.0 4. 605 1.069 1.062 =-).6 Ja 247 0,277 12.1 1.310 1.339 0.030 2.3
1.039 20.0 d.ve2 1.069 Ta092 =yt 0. 119 J.132  10.4 1.182 1. 174 0.012 1.1
L2412 20.0 2.839 1.681 1.673 -0.5 0. 166 0.163 ~-1.3 1.839 1.836 =-0.003 ~0.2
1.212 20.9 4.545 1.681 1.673 =3.5 J. 285 0.275 =3.3 1. 958 1.948 =0.009 =0.5
1.212 2¢.0 1.663 T.o81 1.673 -0.5 0.0%3 0.115 23.r 1. 766 1. 748 0.022 1.3
1.212 20.0 2.907 1.681 1.673 =0.5 0.179 0.166 =7.1 1.852 1.439 =0.013 =-0.7
1.386 20.0 1.797 J.i34 J.u10 2.3 0.v95 0.097 2.3 3.505 3.508 0.002 0.1
1. 386 2v.0 4.59% EPEEL] 3.410 2.3 0.225 0.221 =-2.1 3. 635 3.631 =0.005 -0.1
1.386 20.0 3.905 3.334 3.410 2.3 0. 135 J. 137 1.9 3.545 3.548 9.013 2.1
1.039 30.0 5.657 1.069 1.062 -0.6 J. 421 V430 2.1 1.4R4 T. 492 0. 009 0.6
1039 30.0 4.5717 1.009 l.ub2 =~V.v 0.300 0.295 -1.8 1.362 1.357 -0.005 =0.%
1.432 30.9 3.539 1.u6Y 1.762 =0.6 Je 218 3192 =10.6 1.276 1.2548 -0.023 -1.8
1.212 30.0 3.340 1.601 1.673 =0.5 0.265 0.303  14.5 1.934 1.976 0.03A 2.0
1.212 30.0 5. 455 1.681 1.673 -0.5 0.u88 J.471  =3.5 2.161 2.148 =-0.017 -3.8
1.212  30.0 4.396 1.681 1.673  =0.% V. 377 0.377 =5.1 2.070 2.050 =0.020 =1.0
1. 346 30.0 5.575 3.334 3.410 2.3 0.421 0.343 -9.1 3.832 3.793 -0.038 =-1.2
1.336 30.0 3.477 3.334 e 2.3 0.230 0.252 9.9 3.649 3.6613 0.023 0.0
1.346 30.0 4.475 3.33% .40 2.3 0.291 v. 307 S.4 3.702 3.717 0.016 0.4
v.bn7 0.0 =-0.679 Q0. 424 0.409 -3.5 0.027 V013 =52.7 0.437 0.422 =-C.014 =3.3
da b7 0.0 =-1.228 U.424 U819 =3.5 0.0u47 V.042 =10.4 0. 456 0.451 =0.005 -1.1
J.uh7 0.0 =1.865 U.i24 U.u9  =3.9 0. 100 0.098 =2.5 0.509 0.507 =0.003 =-0.5
v.087 0.0 =2.4H5 0.4:4 U. 409 =3.5 2.149 0. 173 16.5 0.558 0.582 0.045 4.8
0,667 0.0 -0.044 V.424 0.409 =3.5 0.01 0.000 -99.4 0.419 0.409 =0.010 -2.3
0. bh7 0.0 0.558 0.424 0.409 =3.5 0.016 0.009 -46.6 0.425% 0.418 -0.008 -1.8
v.bd? 0.0 1.773 0. 424 Jel9 ~13.5 Ja 074 . 0U8  19.7 0. 483 0.497 0.01% 3.0
1.201 V.0 =1.177 1.021 1.630 9.5 =0.005 VaU13-335.A8 1. 625 1.643 0.018 1.1
1. 201 0.0 =2.458 le021 1.63C 0.5 d.067 0.055 =17.7 1.698 1.686 =0.012 =0.7
1.201 J.0 =-4.897 1.621 1.630 U.5 0. 244 0.220 -9.8 1. 874 1.850 =0.024 ~-1.3
.21 U.0 =-3.5%6 1021 1.63C 0.5 0.107 0.119  10.8 1.737 1. 749 0.0 0.7
1.201 0.0 1.651 1.621 1.630 3.5 0.019 0. 025 J2.6 1.649 1.655 0.006 0.4
1.8 62.3 0.017 1.5
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M1T P4ATT I'KOJECT DELFT SEWIES MODEL 1I-B (DASE DHAFT) 1975
LWL= 5.2649FT, LSW= 5,184 T, WeTTED SURFACE= 8.650 PT**2, DRAPT= 1.135 PT, DIS?=59.033 LB

UPRIGHT BESISTANCE WITH DOUBLP SAND

V-KTS
0.980
1. 183
1.389
1.577
1.775
1.972
2.070
2.109
2.267
2.366
2.465
2. 563
2.662
2.76)
2.459
2.958
3.956
3.155
3.253
3. 352
3.451
3.549

V=KTS
0.986
1.143
1. 340
1.577
1.775
1.972
2.273
2. 169
2.207
2.366
2. 4bS
2.563
2. 662
2.760
2.459
2.954
3.3586
3.155
3. 253
3.452
3.451

ENS ERROR= 0.009 LB 0.3 PERCENT

V/BLT FN BF ‘RR RU-LB SRU-LB* EBROKk E-pC [« 4 CR *CR*

0.413 0.129 0.124 ¢.039 9.163 0.162 =0.001 =0.6 0.00533 0.00109 0.0016%
V. 520 J. 155 0.1 0.000 v.231 0.233 0.001 0.6 0.00511 0.00180 0.00184
9.6v6 g.181 V. 225 0.092 2.317 0.319 0.001 0.3 0.00494 0.00203 0.00235
0.693 0.206 0.245 0.134 0.419 0.420 0.001 Va3  0.00479 0.00224 0.99227
0. 779 0.232 0. 352 0.1d8 0.540 0.539 =0.INM =J.3 0.00u67 ¢.00250 0.9)248
V. Bbo v.258 0.425 0.2%4 0.679 0. u70 =0.003 =0.4 0.00u57 0.09273 0.00271
.09 0.271 V. liud 0.2491 0.756 0.753 =0.303 0.4 0.00452 0.00286 0.00243
Y. 953 0. 284 0.504 Ve 334 J. 838 0.837 =20 =0.1 0.Jouu7y 0.00297 0.2)29%
0. 996 0.291 V.55 V.Jul J.928 0.924 =U.000 -v.0 0.004u3 0.00311 0.00311
1.039 0. 309 0.548 0.437 1.025 1.024 0.4903 0.3 0.004.° 0.00126 0.02328
1. %42 Je 322 U.6133 0.5)5 1.138 1. 140 0.0493 0.2 0.00430 ~ 0.00347 0.00349
1.126 0.335 0.679 0.549 1.20R 1.271 0.023 0.2 0.03432 0.00374 0.00376
1. 169 0. 348 0.727 0.7J0 1.426 1.430 V.0 )4 0.3 3.00429 0.0Jd413  0.9J0415
1.212 0.301 J.776 0.8%8 1.634 1. 035 0.001 0.1 0.00425 0.00471 0.00471
1. 256 0.374 U.826 1.098 1.914 1.905 =0.909 =0.5 0.00822 0.00556 0.00552
1. 299 ).307 0.878 1,344 2.2062 2.258 =0.123 =-0.2 J.00419 0.20661 0.00660
1. 342 0.400 0.931 1731 2.712 2.7d6 =0.006 -0.2 0.00u417 0.00797 0.00794
1. 386 0.413 0.986 2. 271 3.256 3.255 =0.002 =0.1 0.00414 0.00954  0.99953
1.429 D.425 1.042 2.841 J.882 3.909 0.026 0.7 0.30411 0.01122 0.01132
1.472 d. 438 1.099 J.571 4.669 4669 - =0.001 -0.0 0.00409 0.01323 0.013238
1.515 0. 451 1. 158 4.398 5.556 5.530 =0.026 =0.5 0.90446 0.015448  0.21535
1.559 0.u68 1.218 5.253 6.471 6. 482 0.012 0.2 0.00404 0.01743 0.01747

UPRIGHT RESISTANCE WITH SINGLE S5AND RHS EEROR= 0.008 LB 0.4 PBRCENT

V/RLT FN F ket RU-LB *RU-LB* . EKROR E-PC cP CR sCis

0,433 0.129 0. 124 =0.003 0.121 0.122 . 001 .5 0.90533 =0.00011 =0.07009
3.523 0.155 ¢.171 v.014 0.185 0. 185 =0.000 =-0.2 0.00511 0.00042 0.02331
V. 606 J. 181 0.225 0,042 0.207 04205 -0.001 -0.5 0.00494 d.39992 0.036a9
0.64%3 JeadJ6 0,235 Ja.0d1 J. 366 0.364 =Ja D2 =Je5 0.09473 0.29136 0.00132
0.779 0.232 0.352 0.126 0.478 0.470 0.002 0.3 0.00u467 C.0u16R8 0.00170
0.866 U.258 V. 425 0.1ub 0.6u8 0.613 V. 004 0.7 0.004857 0.00198 J.7%232
0.999 3.271 J. 463 0. 220 d.603 0.686 d. 002 0.3 0.00452 0.09215  Q.00217
V.953 V. 284 U.504 C.2597 0.761 0.764 0.004 0.5 0.00u47 0.002238 J.90232
0.9496 0. 297 0. 545 0.315 0.660 0.850 =J.010 =1.1 0.0J0443 0.)0256 0.7)248
1.039 0.309 v.588 Ue357 0.946 0.945 =0.001 -0.1 0.00439 0.00267 0.00266
1. uH2 V. 322 0.633 0421 1.054 1.052 =0.001 -0.1 0.00436 0.00290 0.00289%
1. 126 7.335 0.679 0.571 1.182 1.180 =0.002 =0.1 0.00432 0.00320 0.00319
1. 169 J.348 v.727 0.6u3 1.329 1,338 0.909 0.6 0.00429 0.03356 0.00381
1.212. 0. 361 V. 776 Va 70l 1.539 1.541 0.002 0.1 0.02%425 0.02419 9.0%42)
1:256 Ja3Th 0.826 0.971 1.817 1. 808 =0.0u9 =0.5 0.090422 0.00507 0.00502
1. 299 0. 387 C.R74 1.276 2.154 2.156 0.4902 0.1 0.00419 0.00610  0.03611
1. 342 J. 400 0.931 1.671 2. 601 2.596 =0.3% -0.2 0.920417 0.09748 0.307u45
1. b0 0.413 V. 986 24 147 3.133 3. 134 0.001 PRY) 0.00414 0.00902 0.00902
1. 429 U. 425 1.042 2.715 3.757 3.776 0.019 0.5 0.00411 0.01072 0.0210830
1.472 D.438 1.099 J. w25 4.524 4.521 “0.0u3 =d.1 0.00409 0.01274 9.01273
1. 515 V.451 1.158 4.230 5.3AR 5. 367 =-0.021 -0.4 0.00806 0.01485 0.01478
1. 559 0. 464 T.218 5.074 6,292 6,303 0.011 V.2 0.20404 0.01684 0.0 1ed8

3.549
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HIT PRATT PMOJECT LALLFT SENIES MUDEL 11-B8 (BASE DHAPT) 1975
L¥L= 5.249FT, LSH= 5.184 kT, WETTFD SUREACE= B.660 FT*¢«2, DRAFT= 1.13% PT, DISP=89.033 LB

AVERAGE DELTA CT BLTWEEN DOUBLL AND SINGLE SANu=,0005%

EESIDUARY K=SISTANCE COSPFICIENIS:

VulL: U 40000 0.60000 0.A0000 1.00000 1.20000 1. 40000 1. 63000 1.80000
CH: 2.00047 J1.00094 V.00144  0.00203 0.90344 0.00901 J.01837 0.02493
RR/DISP: V. 0001 V. 00047 0.00128 0.002R3 0.00689 0.02460 0.06551 0.11250

dEEL AND SIDE FOkCae RESISTANCE COLPPICLENTS

ci: 1.6057

TE/T: 0. 789

TE: 0.896

. 1 2 3 4 5 6

V/BTL: 1.039 1.212 1.386 1.559 0.686 1.201
<PHI: 0.3515E-06 0.2462E-05 0.2383E-05 -0.1552E-05

Co: Va89145-02 0.9402E-02 U.26212-01 0.6091:-01 0.1306E-J2 0.9268E-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
LUP: =0. 002 =0.015 0.064 0.138 -0.015 =0.006

EUP-2C: -0.2 -0.9 2.0 2.4 =3.6 =0.4
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NIT PRATT PHOJECT DLLFT SERIES MODEL II-B (BASE DRAFT) 1975
L¥L= 5.249PT, LS#= 5.184 FT, WETTEZD SURFACE= 8.660 PT*#2, DEAPT= 1.135 FT, 0ISP=89.03] LB

RUN V/RTL
356 1.v39
357 1.u39
358 1. 049
359 1.212
360 1.212
361 1. 212
Iv2 1.346
363 1.386
lou 1. 386
365 1.599
366 1.559%
367 1.55%9
368 1.039
09 1. 439
n 1.)319
ain .212
312 1. 212
373 1.212
374 1. 446
475 1.306
376 1. 306
3717 1. 959
318 1.5%9
379 1.559
380 1.239
341 1. 039
32 1. 239
B3 1.212
gy 1. 212
385 1. 212
RT3 1.212
197 1. 212
gy 1.212
389 1.346
190 1. 386
391 1.336
524 U. oHo
525 0. 080
526 Y. Llib
527 V. bHo
5.8 0.bdo
529 U. 085
530 0.b86
531 Jau86
532 Je M6
533 1. 201
534 1.201
535 1..201
530 1.2v1
537 1.201
538 1. 201
539 1. 201
BAS

PHL
10.0
0.1
Tu.d
W.0
10.0
10.0
10.0
10.0
10.0
0.0
10.0
10.0
24.4
2.0
20.9
20.0
20.0
20.0
20.0
20.9
20.0
20.0
20.9
20.0
30.0
30.0
30.0
3.0
30.0
0.0
32.0
3. ¢
30.0

0.u
U.0

——————

PH *RU* pit] E2C 1] PRH EPPC
2.5u7 1.028 1.026 =0.2 0.387 0.086 =1.5
1.632 1.8 1.026 =0.2 7. 246 Ja 038 =16.1
0.909 1.020 1.026 =0.2 Ja. 024 0.014 =40.4
0.949 1.635 1.620 =0.9 0.034 C.031 -19.6
1.630 1.635 1.620 =0.9 ¢.047 0.048 1.6
2,454 1.635 1.620 =0.9 U.089 0.082 -7.4
Z.458 3.455 3. 119 2.9 0. 959 0.066 32.1
1.601 3.255 3.31y 2.0 0. 043 0.042 =3.9
0.882 3.255 3.319 2.0 N.037 0,027 -26.7
J.994 b.442 6.b4) FIL] Ua033 =0.008-124.3
1.773 b.4n2 6,640 2.4 =0.002 0.005-305.0
2.579 be G2 b.640 2.4 =0.009 U.025-384.3
3.397 1.J024 1.026 =0.2 0. 158 0. 165 4. &
1. 496 1.u2% 1.0.6 =0.2 0. 065 J.060 =3d.3
§.446 1.128 1.026 =0.2 0. 246 0.274 11.1
4,322 1.635 1.620 -=0.9 0. 265 0.269 1.4
3. 370 1.635 1.62¢C =0.9 0.19%0 0.198 a2
1.954 1.635 1.620 =0.9 0. 115 0.125 8.2
2. 053 3.255 3.319 2.9 0.114 0.116 1.9
31.522 3.255 .39 2.3 0. 178 3177 =2.5
4.502 3.235 3.319 2.0 0.244 0.235 =3.5
4. 676 b. 442 be 64V 2.4 G095 0,073 -22.48
3.432 b.4d2 0.b47) 2.4 0.015 V.014 =9.5
2. 168 b.d4H2 L.6U0 2.4 =0.051 =-0.024 -45.5
5.061 1.028 1.726 =0.2 0.372 2,367 =1.4
3.699 1.028 1.026 =0.2 0.229 0.209 =-8.6
6. 46l T.0248 1.026 =0.2 0.560 0.580 2.5
4.847 1.035 1.620 =0.9 Dab22 V. 425 J.8
6.134 1.635 1.620 =0.9 V.570 V.563 =2.3
3.587 1.645 1.620 =0.9 0.307 0.322 4.9
4.827 1.635 1.620 =0.Y9 0.424 0.423 -1.2
3. 582 1.635 1.620 -0.9 0.320 0.322 Je5
6. 145 1.635 1.62) =vay 0.574 0.564 -1.7
6.212 3.255 3.319 2.0 0.522 0.478 =A.5
4.422 3.255 3.319 2.0 0.301 N.364 0.4
3.778 3,255 3.319 2.4 9. 2513 0.297 17.4

=0.9u4 v.411 0.397 -3.6 U.002 0.000-100.v
1. 184 U411 0.497 =3.06 0.040 U.udd 7.6
=1.158 veid 11 V397 -3.0 V.0064 0.0%6 =12.7
-2.524 0.411 0.397 =-3.0 0.179 0.193 3.2
2,487 [[RR D347 =3.6 0,174 0. tbg 7.6
0.538 0.4 0.397 -3.6 0.016 0.009 -43.5
~0.622 v.um J. 397 =3.0 0.027 0.012 =55.9
1.814 Jed 11 2,397 ~3.6 JaU95 Je. 100 5.2
=1.454 Ved 1t 0.397 =3.6 0.108 g. 104 =3.6
2.520 1.576 1.570  =0.4 0. U513 Ja 063 19.3
3.8u3 1.576 1.570 -J.4 G. 150 0. 143 =8.5
1.241 1. 576 1.570 =0.4 0.026 0.015 -41.3
=0.049 1.570 1579 =v.4 =0.002 0.000-100.9
-1.213 1.576 1.570 =d.4 0.017 0.015 =16.3
=2. 454 1.57% 1.570 =v.u4 Ve Old 2.060 23.4
-3.726 1.576 1.570 =v.4 0. 134 0.137 2.3
1.9 75.0

FT PRT ERR BPC
1.113 1.112 -0.001 =0.1
1.071% 1.064 =0.007 =G.7
1. 049 1.040 =-0.010 =-0.9%
1.058 1,650 =0.097 =0.5
1.667 1,667 0.001 0.0
1.709 1.702 =0.007 =-0.4
3.3169 3.385 0.016 0.5
3.362 3.360 =-0.002 =-0.1
3.355 3.346 =0.010 =-0.3
6.678  6.632 ~0.041 ~0.6
6.63%7  6.645  0.007 0.1
6.632 6.066 0.234 0.5
1, 164 1.191 G007 0.6
1.991 1.046 =0.005 =-0.5
1.272 1.320 0.027 2.2
1.885  1.899  0.00&4 0.2
1.81)  1.818 0.008 0.4
1.735  1.745 0.009 C.5
J.433 3.435 0.002 0.1
3.497 3.496 =0.021 =0.0
3.5631 3. 554 =0.009 =0.2
6.735 6.714 =0.022 =0.3
6. 656 b6.654 =0.031 =0.0
6.590 b.613 0.023 0.4
1.399 1.392 =-0.005 =-0.4
1. 254 1.235 =0.020 =1l.0
1.592  1.606 0.014 0.9
2.042  2.045  0.004 0.2
2.196  Z.183 =0.013 =0.6
1.927 1.942 0.015 0.8
2.048  2.043 =-0.005 =-0.2
1. 940 1.942 0.001 0.1
2.15¢  2.184 =0.010 =0.5
J.AG1 3.796 =0.044 -1.2
3.680  3.682  0.003 0.1
3.572 3.616 0.0 . 1.2
0.399  0.397 -0.002 =-0.6
D437 D440 0.003 0.7
J.461  0.453 =-0.008 =-1.8
0.575 0.590 0.015 2.5
2.571 3.584 0.013 2.3
0.412 J.406 =0.007 -1.6
0.423  0.408 =0.015 =3.5
7,692  0.4897  0.9U5 1.0
2.505 0.501 =-0.004 =0.8
1.623 1.633  0.010 0.6
1.720 1.713 =0.013 -=0.8
1.596 1.585 =0.011 =0.7
1.564 1570 0.002 0.2
1.5A7 1.585 =0.003 . -0.2
1.618 1.630 0.011 0.7
1.704 1.707  0.003 0.2

0.015 1.0

B L
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SIT PKATT PROJ&CT DELPT SERIES MODEL II1-A (BASE KEEL) 1975 & 1976

LiL= 5.2497T, LSH= 5.206 PT, WETTED SURPACE= 9.759 FT**2, DRAPT= 1.08v FT, DISP=88.987 LB

UPRIGHT RESISTANCE wITH DOUBLE SAND

V-KTS
0.986
T1.183
1. 384
1.577
1.775
1.372
2.u70
2.169
2.267
2,366
2. 465
2.563
2.602
3. 155
2.760
2.859
2.958
3.056
3.25)
3.352
J.um
3.549

UPRIGHT RESISTANCE WITH SINGLE

¥-KTIS
0.986
1.133
1. 370
1.977
1.775
1.4972
2.0
2. 169
2.2407
2. 3bb
2.465
2.363
2.662
2.7690
2.859
2.958
3.)36
3. 155
3.253
3.352
3. 451
J.549

V/RLT
0. 432
0.5
J. 6395
J. 691
9. 778
0. 8204
v.%07
2,951
J.994
1. 137
1. 040
1. 123
1. 107
1. 313
1.210
1.253

1. 296

1.439
1.4826
1. 409
1.512
1.555

V/eLT
V.432
0.518
U. 6US
V. 691
0.778
J. 30k
9.907
L. 951
Vs 994
1. 037
1.0480
1.123
1. 167
.21
1.253
1. 296
1.339
1.383
1. 426
1. 409
1. 512
1.555

FH
0. 149
0.154
v.180
J. 206
Ja232
0.257
V. 270
U.283
V.296
Ja 3UY
0.322
0.335
2.347
d.412
0. 360
J.373
0. 4R6
0.399
0.425
0. 437
v.450
0.463

Fy
0. 149
J. 154
0.180
Je 2006
Vv.232
0. 257
0.270
0.2H3
D.296
U.3u9
Je 322
24335
0.347
0.360
J.374
0. 340
Je 399
d.412
0.425
2.437
0. 450
[T X

KNS EBEUR= 0.007 LB 0.6 PERCENT

1§ 4 RR RU-LD
0. 141 0.042 0.113
J. 194 . 375 0.269
0.255 0.113 V. 368
0.324 0.159 0.483
0. 399 D.218 V. 617
U. 482 v.301 0.7#13
0.526 0.349 0.875
0.572 0.414 0.9485
0.619 0.471 1.1J0
U.668 0.545 1.213
J.718 O.ull 1.329
0.771 0.702 1.473
0.d25 0.822 T.647
1.118 2.308 J.u26
0. 680 0.996 1.876
0.937 1.219 2. 156
¢.99%6 1.504 2.500
1. 056 1.867 2.92)
1.182 2.840 4.021
1. 247 J.409 4.716
1.313 4. 196 5.509
1. 382 4.996 6.378
SANL kNS ERAOR= 0.011 LB

1 4 Bk RU~-LB
0. 141 0.031 0.172
0, 194 Q.004 0.258
0.255 0,102 0.357
0. 328 0.137 0.401
0.399 0.191 0.5%1
0. 42 0. 254 0.736
U.526 0.299 0.825
0.572 0.359 0.930
0.619 0.426 1.345
J.6064 0.415 1.153
J.718 0.538 1.257
V.77 0.616 1. 387
0.825 0.734 1.559
0.840 0.917 1.797
0.937 1. 131 2.068
U.9%0 144845 243481
1.056 1.757 2.813
1.118 2.2%1 3.329
1. 182 2.767 J.949
1.247 3.3u5 4.612
1.313 4.088 5.401
1. 382 4.H00 6.250

*RU-LB*
0.185
0.266
0,365
d.Ubly
0.624
0.7H7
0.879
0.978
1.086
1.205
1.335
1.884
1.661
3.426
1.876
2.1u8
2.492
2.916
4.02A
4.723
5.507
6. 376

ERHOR
0.002
=0.093
-0.003
0.001
0.206
0.004
0.)04
=-0.007
-0.014
=J. M8
0. 000
J.012
0.014
0.000
J.030
-0.008
-0.008
=%.3J8
0.007
0.007
-0.002
-0.003

1.1 PERCENT

®RU-LD®*
0.175
0.254
0.349
0.463
0.596
. 749
0.834
0.926
1. 026
1.137
1.260
1. 402
1.572
1.784
2. 053
2.395
2.819
3.3
3.932
4.623
5.399
6.250

ERROR
G003
=0.004
=~0.0u8
0.032
0.005
0.013
0.010
=0.004
-J.019
=0.016
0.003
0.015
0.018%
=J.713
=0.015
0.014
Jau36
0.001
=0.017
0.011
=0.0u2
0. 000

E-PC CF CR *CR*
1.0 0.00537 0.00161 0.00168
=11 0.00515 0.001%8 0.90190
-0.8 0.00497 0.06220 0.00214
0.2 0.004813 0.00237 0.002139
1.9 0.00471 0.00257 0.00264
0.6 0.00469 0.Go287 0.00291
0.4 0.00455 0.92392  0.00305
=0.7 0.00451 0.00326 0.Ge321
=-1.3 0.0044¢ 000347 0.00137
-0.7 0.0044. 0.00361 0.00356
0.5 0.00439 0.00373 0.00377
0.8 0.00435 0.00396 0.00403
0.8 0-00432 0.00431 0.004138
0.0 0.00417 0.00860 0.00860
0.0 0.00428 0.90485 3.00u4as
=0.4 0.00425 0.00553 0.00550
-0.3 0.00422 0.00638 0.00634
-0.3 0.00419 0.90742 0.00739
0.2 0.00414 0.03995 0.0059°
0.1 0.90412 0.01145 0.011488
=-0.0 0.00409 0.01307 0.01307
-0.0 0.00407 0.01471 0.01471
E-PC CcF CcR *CR*
2.0 0.90537 0.2J119 0.00132
-1.6 0.00515 0.00169 0.00158
-2.2 0.00497 0.00198 0.001383
0.5 0.00u83 0.03204 J.00208
0.9 0.00471 0.00225 0.00231
1.7 0.00460 0.00243  0.90255
1.2 0.00455 0.00258 0.00257
=0.4 0.00451 0.00283 0.00280
-1.8 V.J04l4e 0.39307 0.032%94
=14 0.00442 0.00322 0.00311
0.3 0.v0439 0.133329 0.0331
1.1 0.00435 0.00348 0.00356
0.9 0.00432 0.00384 3.00391
=0.7 0.00u428 0.2)4u6 0.004u0
=0.7 0.90425 0.00513 0.00594
0.6 0.00422 0.00587 0.00593
0.2 0.00419 0.00698 0.00700
0.0 0.00417 0.00824 0.00R25
0.4 0.00414 9.21970 0.00964
0.2 0.00412 0.01111 0.01115
-0.0 0-00409 0.01274 0.01273
0.0 0.00407 0.01434 0.01438
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MIT PKATT PROJECT CELFT SEKIES MUDEL I1I-A (BASE KEBEL)1975 & 1976

LWL= 5.2u9FT, LSN= 5.206 FT, WETTED SURFACE= 9.753 PT**2, DRAFT= 1.086 FT, DISP=88,987 LB

AVERAGE DELTA CT BETWZEN LOUBLE AND SINGLE SAND=.00044

BESLDUARY K&SISTANCE COEFFICIENTS:

VRTL: 0. 40990 Q.60000 0.H0000 1.00000
CR: v.0ud73 J.00125 0.00184 J. 00252
Ke/DL5P: V. 0U01H U.u0o71 0. U0 145 V.00 198

HEEL AND SIDE POBCE RESISTANCE COEFFICIENTS

S H 1.7824

TL/T: 0.749

TE: v.813

1 2 3

V/RTL: 1.9v37 1.210 1.2483
CPHI: 0.2292E-05 0.4919L-05 0.740GE~05
co: 0.5234E-02 v.1085E=-01 0.2635e-01
40: 1. 134 1.845 3.463
SRUS: 1.225 1.876 3.426
EUP: -0.071 =0.031 0.037
EUP=-pPC: =-5.9 -1.7 1.1

1.20000
9.9385
0.00876

4
0.6484

0. 1509E-02
0.452
0.474

=0.021
“4.5

1.40000
0. 00826
0.02555

1.60000
0.01552
0.06267

1.80000
0.02109
0. 10780

_fsg..



KN
42y
439
431
432
433
434
435
436
437
438
439
“3)
441
uy2
[TE]
Guy

MIT PRATT PROJECT DILPT SERIES MODEL III-A (BASE KEEL) 1975 & 1976
L¥L= 5.249FT, LS¥= 5.206 FT, WLTTED SURFACE= 9,759 PTee2,

V/BTL
1.037
1.137
1.937
1.ui7
1.210
1.21d
1.21)
1.u47
1.937
1.037
1.v37
1.1237
1.210
1.210
1.214
1.219
1. 303
1. 3483
1.383
1.937
1. 037
1.037
1.210
1.219
1.219
1. 333
1.343
1. 341
J. oM §
O.o34
V. bul
Jv. 6H4
JebbY
U. 684
J. 644
Je L34
0. 644
J.bdd
0. oH4
Je 634
).bdd
0. 644
PACET
Vo L4
J. bHY
J.684
Je GHY
0. 684
2.684

FHI
10.0
10.0
10.v
10.0
0.0
10.0
10.0
20.0
20.0
20.0
20.0
29.9
20.0
20.0
20.0
20.0
20.0
20.0
20.0
30.0
30.9
30.0
30.u
30.0
dJ.9
3u.0
30.0
3%.0
2.0
0.0
0.0
0.0
0.0
Ouv
V.0

cooQ
DO
[=3

cCcooocOoOCcCoCoO
.
ccococococcoccoccoco

® ¢ a8 8 & % 8 @

FH
4.135
2.763
1.621
=0. 076
1.493
2.738
4.439
4.717
3.543
6.565
3.515
4.769
3.306
6.088
4.718
2.299
4.631
6.053
J.uu2
6.607
5.532
7.411
6.140
5.041
Ba.243
7.968
6.346
h.824
' PL
=0.293
-0.723
~1.446
-1.93)
~4.637
0.379
24575
1.312
1.9486
2.599
=U. 504
-1.274
=1.900
-2.529
=3.206
0.018
0.677
1.230
1.8706
0.410

*Ry=

1.205
1.2405
1.235
1. 205
1.876
T.876
1.876
1.2U5
1. 205
1.205
1,245
1.205
1.876
1.H76
1.876
1.A76
J.426
J.426
3.426
1.205
1.205
1. 205
1.876
1.876
1.d76
J.4l0
3.426
3. uz26
0.474
0.474
U474
V474
U474
0.474
V. 474
0.474
0.474
V.74
0.474
0.474
V.474
ol 74
U 474
U474
Qu 474
v.474
Q474
0. 474
0.474

E(
1.134
1.134
T.144
1.134
1.845
1.d45
1.845
1.134
1.134
1.134
1.134
1. 134
1.R45
1.845
1.H45
1.845
3. 463
J.461]
d. a0l
1.134%
1.134
1.134
1.845
1.7145
1. 845
3. a6l
J.u03
J.uul
V.452
0.452
0.452
Je 452
Da452
V.u52
0. 452
0.452
V.452
Ja 452
0.452
Jed52
Ja452
0.452
J. 452
Q.u52
0.452
Je 452
Q452
Q. 452
V.u52

v

LPC
=59
=-5.9
=5.9
=5.9
=1.17
=-1.7
-1.7
=5.9
“5.9
=5.9
-5.9
=59
=1.7
-1.7
=1.7

-4.5
-4.5
-4.5
4.5
=4.5
=4.5
-4.5
-4.5
=4.5
=-4.5
-4.5
=4.5
-4.5
“4.5
“4.5
-4.5

L

DRAFT= 1.086 FT,

Rl PRU EPC
0.319  0.294 -7.8
0. 196 0.143 -27.2
0.116 0.062 ~-ub.4
2.272 0.029 -T1.7
0.v93 0.070 -24.5
0. 174 v.132 -24.1
0.333 0.276 =17.2
0. Juy 0.447 15.4
0.240 0.283 17.8
0.676 0.772 14.1
0.233 0.280 19.8
J. 394 0. 445 12.8
0. 249 9,304 21.8
0.565 0.611 8.3
0. 397 0.437 10.1
0.173 0.237 29.6
0. 461 U457 =d.9
0.614 0.594 =-3.9
0.340 0.368 8.2
da.952 U.896 =5.9
d.701 0.674 =3.R
1.091 1.064 =2.5
0.860 0.838 =2.06
0.646 0.093 7.3
1. 292 1.194 <7.6
1. 2004 1.165 =9.2
0.937 0.958 2.0
V704 0.803 14,1
0.030 0.000 =99.9
3.026 3.003 -87.8
0.044 0.019 =55.9
a.0717 0.077 J.3
0,127 0.133 4.3
0.292 0.256  26.4
0.022 0. 005 -75.5
0.022 0.012 -4l.6
0.d61 0.063 3.3
0.132 0.138 4.6
0. 194 0.249  25.6
0.030 0.012 -61%.5
Ja 159 0.060 1.1
0.127 O. 141 10.9
Je 292 0.234 15.4
0. 291 0.378  30.1
0.013 U.000 =-99.9
Je 055 0.017 -69.2
J« 086 V.056 =J4.9
0. 141 0.129 =-7.9
0.044 0.006 -85.8

3d.1

LISP=88.9487 LB

RT
1.453
1.329
1.250
1.206
1.939
2.019
2.178
1.521
1.374
1.810
1.367
1.528
2.094
2.410
2.242
2.028
J.928
4,041
3.803
2.086
1.R34
2.225
2. 705
2.491
3. 137
4. 747
4,401
4.167
0.4R1
v.478
J. 496
2.529
7.580
J. 655
0.474
0.474
0.514
J.584
J.650
0. 4483
0.511
0.580
0.655
v.743
0.465
Y« 507
0.534
3.592
0. 496

URT ERR EPC
1.428 =-0.025 -1.7
1.276 =0.053 =-4.0
1.196 =0.054 =-4.3
1.154 =0.052 =~4.3
1.915 =0.023 -1.2
1.977 =0.042 =2.1
2.121 =0.057 =2.¢6
1.591 0.060 3.9
1.416 0.343 3.1
1.906  0.096 5.3
1.413 0.0ué6 3.4
1.578 0...0 3.3
2. 149 0.054 2.6
2.457 0.047 1.9
2.282 0.0u40 1.8
2.082 0.054 2.7
3.929 =0.004 =0.1
4.057 =0.024 -0.6
J.ul1 0.028 0.7
2.029 =0.056 =-2.7
1.807 =0.027 =1.5
2.197 =0.027 =1.2
2.683 =0.022 -0.8
2.538 0.0u7 1.9
J.049 =0.098 =3.1
4.629 =-0.118 =-2.5
4,419 0.219 0.4
4,206 0.099 2.4
0.452 -0.030 =-6.3
V.056 =0.023 ~u.8
0.472 =-0.024 =-4.9
0.529 0.000 0.0
0.54U5 0.005 0.3
0.7JR 0.053 8.2
Je 458 =0.016 =3.4
0.465 =0.009 =-2.0
0.516 0.002 0.4
¥.590 0.096 1.2
0.701 0.051 7.2
V.464 =-0.019 =-3.9
0.512 0.001 0.1
V. 594 0.014 2.4
0.686 0.031 4.8
9.830 0.087 11.8
0.452 =0.013 =-2.7
0.469 =-0.038 =7.5
0.508 =0.030 =-5.5
0.582 =0.011 =1.9
0.459 -0.037 =-7.5

0.047 4.0

-()9.-



AIT PBATT PROJECT DnLFT SEKIES MODEL 1II-B (BASE DRAFT) 1975 & 1976
LEL= 5.289PT, L5A= 5.206 PT, WETTED SORPACE= 9.856 PT**2, DRAPT= 1.135 PT, DISP=89.298 LB

UPkiGHT d2SISTANCE KITI DUURLE SAND RHS ZRBOR= 0.016 LD V.8 PLRCENT
V-KTS V/BRLT Fy RP KR RU-LD *RU-LE* EEROR E-PC crP CE *Cp*
0. 946 (S ¥ U.149 V. 1641 0.059 0.201 0.20 =0.001 =0.5 0.00534 0.00224 0.00229
1.133 v.518 V. 104 0. 195 0. 089 0.284 0.28% 0.030 0.1 0.03512 0.00234 0.29235
1.38) 9. 6)5 d.18v 0.257 0. 129 0.346 Q. 387 0.001 0.3 0.00495 0.00249 0.00252
1.577 v. 691 U. 200 0.325 0.130 0.505 0.508 0.003 0.6 0.00489 0.00265 0.00270
1.775 V. 773 Ja2le 0.421 Ve 242 J.bua 0.650 0.2 Ja9 0.00468 0.00283 0.33290
1.972 J. Boy Va2l V.Ul 0.336 0.820 0.815 =0.005 =0.6 0.00457 0.00317 0.0031)
2.37140 J. 907 0.270 0.528 V.309 0.917 0.909 =0.02y =-0.9 0.00453 0.0033] 0.00326
2.169 44251 Yaddd V.574 0. 444 1.019 1.010 =J.0J8 -0.8 0.00448 0.00347 0.002340
2. 267 U994 J.290 vabl2 0.505 1.127 1.121 =0.005 =0.5 0.00444 0.00361 0.00357
2.366 1.337 J.309 V. 671 0.579 1.250 1.243 =J.037 =0.6 0.J30449 0.00360 0.001375
2.405 T. 089 0.324 0.722 0.696 1. 378 1.378 0. 000 0.0 0.304306 0.00397 0.00397
2.303 1.123 0. 335 0.774 .16 1.510 1.532 0.022 1.4 0.00433 C.00411 0.00L23
2.664 1. 167 J.347 0.828 0.8u7 1.676 1.713 0.237 2.2 0.30429 0.00439 0.00458
2.76) 1.210 0,360 0.844 1.043 1.927 1.93] 0.006 0.3 0.00426 0. 00503 0.00505
2.859 1. 253 0.373 U. 942 1.279 2.220 2.207 =0.013 =0.6 0.0v423 0.00574 0.00569
2.958 1.296 0.3b6 1.001 1.574 2.575 2.551 -u.024 -0.9 0.90420 0.00661 0.00651
3. 056 1. 339 0.399 1. 001 1.937 2.998 2.972 -0.02¢0 -0.9 0.00417 0.00762 0.20751
3.155 1. 333 0.412 1. 124 2. 363 J. 4483 3. 476 =-0.1927 -0.2 0.00415 0.00871 0.00868
3.253 Y.usb J. 425 1.187 2.R76 4.063 4. 009 V. 006 0.1 0.00612 0.00998 0.01000
3.352 1. 469 0.437 1.253 3. 474 4.727 4.751 0.024 0.5 0.00410 0.01136 0.01144
3.651 1.512 Jat5Y 1.320 4. 176 5. 496 5. 522 0.025 0.5 0.00407 0.01288 0.01296
3.549 T.555 J. 463 1.388 5.012 6.400 0.375 =0.020 ~U. 4 0.00405 0.07u61 0.01053%
UPRIGHT RiSISTANCE WITH SINSGLE SAND RMS EBROk= J.016 LD 0.9 PERCLNT

V-KTS V/blT FN i g Bi RU-LD SHU~LD* EBROR E-PC CF CR *CR*
0.94d6 J. 432 0.129 0. 141 0.048 0. 190 0. 191 0.0)1 0.7 0.00534% 0.00183 0.00137
1. 183 Ja 518 0.154 0.1%5 0.0M0 0.276 0.273 =0.003 -1.0 0.00512 0.00211 0.00204
1. 340 0. 695 0. 180 0. 257 J. 118 0.37% 0.37 =0.733 =0.9 0.90495 0.0u228 0.30221
1.577 J.b91 Je.200 V. 325 V. 155 0.481 0.u87 0.907 1.4 0.00480 0.00229 0.00239
1.775 J.778 Vadie 0.401 0.216 0.617 0.621 0.008 0.7 0.00468 0.03252 0.00257
1.972 0. Bl 24257 0.484 Ve 29 0.774 0.777 2.003 0.4 0.20u457 0.09274 0.00276
2.970 0.997 Q.270 0.528 0.338 0.R66 0.864 =0.9J3 -0.3 0.00453 0.C0290 0.00247
2.169 2.951 0.261. 0.574 0.391 0.966 0.9548 =0.008 -0.8 0.004u48 0.00306 9.02300
2.267 ). 994 V. 296 0.622 J.Uug 1. 769 1.0061 =0.008 -0.7 0.00u4y 0.00320 0.00314
2. 306 1.037 0.0y 0.071 J.54V 1.191 1.175 =0.915 ~1.3 0.00449 0.00341 c.ccin
24405 1. 000 0.322 0.722 0.543 1.395 1.393 =0.3)2 -0.2 0.00436 000353 0.003%1
2.563 1.123 0.335 0.774 V.6%9 T.424 1. 450 v.025 1.8 0.00433 0.02363 0.0037#8
2.602 1. 167 0. 347 0.H21 0.759 1.587 1.625 0.037 2.4 0.00429 0.003913 0.00413
2.760 1.21) Je Jbu 0.5H4 0.966 1.850 1.840 -0.91y =0.5 Q.00426 0.00465 0.00461

.~ 2.d59 1.253 0.373 0.942 1.190 2.132 2.112 =0.020 =-0.9 0.00423 0. QU535 0.00526
2.753 1.296 d.3d6 1.001 1.455 2.456 2.4535 =0.001 =0.1 0.00u420 0.00611 0.00€610
3.)56 1.339 Ja 399 1.061 1.825 2.886 2.476 =0.010 =-0.4 0.00817 0.00717 0.00713
3.155 1.383 0.412 1.124 24201 3. 346 3.8 =-0.006 -0.2 0.00415 0.00835 0.00833
3.253 1. 420 0. 425 1. 187 2. 805 3.993 3.973 -0.019 =0.5 0.00812 0.00973 0.00967
3.352 1.469 0.437 1.253 3.313 4.625 4. 652 0,027 0.6 0.00410 0.01102 0.01111
3. 45 1. 512 V. 450 1.320 4.008 5.3d8 5.414 0.026 0.5 0.00407 0.01255 0.01263

3.549 1.555 V.4b3 1. Jud 4, Huo 4 6.272 6.250 =2.023 =0k 2.00405 0.01424 0.01417
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AVERAGE DELTA CT BETWZEN DOULLE AND SINGLE SAND=.00043

BESIDUAEY BESISTAMCE COLFPICIENTS:

VaTL:
CE:

ER/DISP:

Jo 4000 0.60u00 0.80000 1.00000
J. 00129 0.00164 v.00209 0.00273
V. 00033  0.00094 0.00212 0.00433

HZEL AND 51DZ PORCE LeSISTANCE COEFPICIENTS

cl:
TE/T:
TE:

V/RTL:
cPdl:
Ca:

BO:
®ROe:
EUe:
EUP-PC:

1.7855
0.748
. 849

1

1.037
0.2720E-05
W55 4kE~)2
1.163
1.243
-0.089
-6l

2

1.210

V. 4U62E-05
Ve 1146~V 1
1.%908
1.933
=-0.025
=-l.3

3
1.383
0.5492k-05
0.2801E-01
3.625
3.476
V. 14H
4.3

1.20000
0.00407
0.00931

4
0. 604

Ve 1794E-02
V.4H0
0.494

=0.017
-3.5

1.40000
0.00833
0.02592

5
1. 199

0. 1142E-01
1.4%0
1.8711
0.019

1.9

MIT PEATT PROJECT DELPT SEJIFS nouzi 1II-B (DASE DEAFT) 1975 & 1976
L¥L= 5.249FT, LSH#= 5.206 FT, WETTLD SURPACE= 9.85 PT**2, DRAPT= 1.135 PT, DISP=89.298 LB

1.60000 1.80000
0.01531 0.02087
0.06220 0.10736

]
1.199

0.1121E-01
1.871
1.876
=0.004
-0.2

_2:9._



BUS
398
399
439
401
4o
4ol
404
4us
4Je
uwa7
(T E]
409
419
411
412
413
414
415
416
417
(R Y]
419
429
421
422
4zl
424
1547
1538
159§
1510
1511
1512
1513
1514
1515
1516
1517
1518
1519
1524
1521
1522
1523
1524
1525
15486
1527

— e

HIT PRATT PROJECT DELFY SERIES MODEL III-B (UAsk DRAFT) 1975 & 1976
L¥L= S.249FT, LS%= 5.206 FT, WLITED SUREACE= 9.856 FT®+2, DBAFT= 1.135 FT, DISP=89.298 LB

Y/RTL
1.037
1.237
1.¢37
1.21)
1.210
1.210
1.21)
1.210
1.21)
1.437
1.u37
1.u37
T.219
1.210
1.4%0
1.343
1.333
1.333
1.u3?
1.137
1.ui7
1.219
1.21)
1.210
1.383
1. 343
1.383
J. 084
J.688
G.od4
Ja.b3d
U. 613
dehid
J. bHi
J.0d4
Jabdd
0. ukg
1.199
1.1499
1. 199
1a194
1. 199
1. 199
1.199
1. 199
1.199
1. 199
1. 199

PHI
0.0
10.0
10.9
19.0
10.v
10.0
1u.0
10.0
10.0
292.9
20.0
20.9
20.0
20.0
20.9
20.0
20.0
20.0
30.0
39.0
30.0
30.0
3%.2
30.0
30.0
Jo.u

*

CoLUoLCoOCocCcoDoOoDOOocoOC
CococofCccooCcooccCcecoc o

® g & * s % & s 8 a0 %o s

PH
1.457
J.062
§.446
4.94%5
3.000
1.350
4.321
2.96%9
1. 434
4.981
3.H73
6.365
6.159
5.157
3.578
3. 402
4.732
5.9413
6.385
4.595
T.344
b. 359
4.600
T. 640
6.334
T.4ud
4.778

=J.293
-U.743
=1. 440
-1.990
-2.637
Ja 31y
0.575
1.312
1.936
4.9549
0.075
-l1.612
-2.H33
-4.171
=-5.190
-6.759
1.195
2.6
4.219
5254
6.532

Kas

sy

1.243
1.243
1.243
1.913
1.433
1.933
1.933
1.933
1.933
1,243
1.243
1.243
1.933
1.933
1.933
3.476
3470
3.ua76
1.243
1. 243
T.2043
1.433
1.933
1.933
3.476
3.476
3.470
0. 498
0.449Y
V. 498
0.498
v.498
O.lvy
0.494
0.494
J. 448
0.49H
1.871
1.871
1.471
1.476
1.671%
1.b71
1.471
1.871
1.871
1.HT1
1.876

kO
1.163
1. 103
1.163
1.9J)8
1.904
1.938
1.928
1.998
1.908
1.163
1.103
1. 163
1.9c8
1. 908
1.948
3.625
3.625
3.625
1.163
1103
1.163
1.908
1.908
1.908
3.625
3.625
3.625
Yo 480
J.4HO
C.480
0.480
c.unmQ
Jabdd
0.480
0.480
Ja4y9
0.4n0
1.890
1.890
1.890
1.871
1.7%9
1.899
1.890
1.890
1.890
T.A%0
1.871

LeC
=04
-6.4
=b.4
=1.3
=1.3
=1.3
-1.3
-1.3
=1.4
-b.4
-6.4
-6. 4
=1.3
=1.3
-1.3

4.3

4.3

4.3
-6.4
~6. 4
=6.4
-1.3
=1.3
=1.3

4.3

4.3

4.3
-39
-3.5
=3.5
=-3.5
=3.5
=3.9
=3.5
=3.5
=3.5
=3.5

1.0

1.0

1.0
=0.2

1.0

1.0

1.0

1.0

Tav

1.9
-0.2

3.6

i
g. 100
0. 206
0.336
J. 255
0. 134
0.074
0.243
0.1513
0.063
0.429
0.281
0. 596
0.502
0.409
0.220
0.229
0.377
0.555
Je. U6 1
2.521
T.041
0.817
0. 544
1.086
0. 774
1.0Q7
0.566
Y. 023
0.0u0
0.073
0. 124
0.199
0.7138
0.018
0.054
0. 124
0.195

=u. 000
0.046
0.112
0.214
Ua 30
0. 456

=0.005
0. 088
d. 176
0.300
0. 4u6

—— - — i o o e o .

Pali EPC
0.055 =44.%
0.162 -21.3
0.315 -=6.3
Ue217 =15.0
U. 141 5.5
0.060 -13.6
0.241 =-14.9
0.135 =124
0.959 =-6.3
Jalb2 12.0
J.318 13.1
1.692 16.2
0.569 13.4
J. 4o 9.1
0.298 3tl.e
0.292 27.4
7. 381 1.2
O.488 =-12.1
0.818 -5.0
0.529 1.5
1.011 =-2.9
0.795 =2.7
0.547 4.0
J.9%8 -7.1
0.773 =0.1
0.944 -b.3
0.030 11.3
J.003 -87.1
0.018 =56.1
0.071 =3.7
0.122 =-1.7
0.235 17.9
V. 405 =73.3
Qeull -39.4
J.058 0.4
V. 120 -1.5
Vedell 17,2
0.000-120.2
0.029 -37.9
J.088 =21.3
0.1971 -W.8
J.296 =3.9
0.503 19.2
0.016-433.0
0.075 =14.7
0.178 0.9
Ja304 =0.8
0.469 5.2

69.1

HT PRT ERR FEpC
1.263 1.219 =0.045 -13.5
1. 369 1.325 =0.044 =-1,2
1.499 1.478 =0.021 =1.4
2.163 2.124 =0.038 =1.8
2.0482 2.049 0.007 0.4
1.982 1.967 =0.015 =0.7
2.191 2.149 =0.042 =1.9
2,061 2.043 -0.018 =-0.9
1.971 1.967 =0,004 =0.2
1.583 1.625 0.042 2.7
1.444 1481 0.037 2.5
1.759 1.856 0.096 5.5
2.4100 2.477 0.067 2.8
2.317 2.354 0.037 1.6
2. 1346 2,206 0.071 3.
3.A54 3.917 0.063 1.6
4.901 4.906 D.024 d.1
4. 180 4.113 -0.067 -1.6
2.024 1.981 =0.043 =2.1
1.684 1.692 0.008 0.5
2. 205 2.174 =0.030 =-1.4
2.725 2,733 =0.022 =17.3
2.452 2.495 0.043 1.8
2,994 2.906 =-0.0u8 -2.9
4.39d 4.398 =0.001 =0.9
4.632 4,569 =0.063 -1.4
4.1 4.255 0.064 1.5
1.503 0.483 =-0.020 =-3.3
9.520 0.498 =-0.023 -4.3
J.553 9.551 =0.2)3 =J.5
0.604 0.602 =0.002 =0.4
0.679 0.715 0.036 5.2
J. 498 J.ld5 =0.013 -2.7
U, 494 0.491 =0.007 =-1.4
0.538 0.538 0.000 0.0
0.0608 0.007 -0.9 @ =-0.3
0.675 0.708 0.033 5.9
1.889 1.890 0.9490 0.0
1.936 1.918 =0.017 =-0.9
2.002 1.978 =0.024 -1.2
2.086 2.063 =0.023 =-1.1
2. 198 2.186 =0.012 =0.06
2.346 2.392 0.046 2.9
1.885 1.905 0.020 1.1
1.978 1965 =-0.013 =0.7
2.066 2.067 0.002 0.1
Z 196 2.193 =0.003 =0.1
2.317 2.340 0.023 1.0

0.038 2.2

_E:g..



UPHLGNT RZSISTANCE WITH DOUBLE SAND

V-KTS
J.%90
1. 143
1. 380
1.577
1.775
1.972
2,972
2. 169
2.261
2. Jub
2.465
2.561
2.062
2.760
2.859
2.958
3.356
3. 155
3.253
3.352
3.451
3.549

UPRIGAT BESISTANCE BITH SINGLE

V=-K£TS
0.946
1.1483
1.389
1.577
1.775
1.572
2.410
2.169
2. 407
2.306
2,465
2.503
2.002
2. 160
2.359
2,958
3.056
3.155
3.253
3.332
3.451
3.549

MIT PRATT PROJECT DELFT SLB1bS MODEL IV-A (BASE KELL) 1976
LWL= 5.249FT, LSM= 5,203 FT, WETTED SURPACE= B8.444 FT®*2, DHAPT= 1.105 FT, DISP=74.462 LB

V/RLT
0.u42
0.519
Ua 605
0.692
0.778
Jd. 864
J. 98
0. 951
V994
1.937
1. 040
1.124
1.167
1.210
1.253
1.297
1.349
1. 3R]
1. 426
1.409
1. 513
1.556

FN
0.129
0.154
0. 180
U200
0.232
0.257
0.270
0.283
2296
v.3u9
0.322
94335
J. 347
0. 360
0.373
0. 386
J.399
Q.412
Ua 425
v.438
Ua 450
o463

¥/RLT
V. 432
v.519
0.605
0.692
0.773
U. dbb
J. 998
1.951
Je 9494
LRy
1. 340
1. 1264
1. 167
1.210
1. 253
1.297
1. 340
130l
T 446
1. 469
1.513
1. 556

FN
0. 129
0.154
J. 180
0. 206
0.232
0.257
0.279
J.283
0.290
0.309
0.322
0. 335
Ja 347
V.36u
v.J473
0.386
0. 399
0.412
0.425
Q. 438
0.450
0.463

kNS ERROR= 0.065 LB 0.5 PEHCENT

kP &R RU-LD *{U-LB* EKROR
Jde 121 0.047 J. 168 0.168 0. 940
0. 167 0.u72 0.238 0.2 0.000
V.219 0.107 0.326 0.323 =0.003
0.27d 0.143 e 21 0.423 0.J02
0.343 0.193 0.536 0.539 0.003
0. 413 0.239 0.672 0.673 .01
V.451 V.298 0.750 0. 749 =0.001
0. 490 0.343 0.433 0.830 =0.004
u.531 0.323 D924 3.914 -9.0J6
0.573 J.450 1.023 1.015 =-0,.008
0. 016 0. 499 1.116 1.122 U.0ub
v.661 0.509 1. 230 1.204 0.014
0.707 0675 1.2 1. 319 Q.07
0. 755 0.817 1.572 1.568 =Jadu%
0.404 0.595 1.799 1.7496 =-J.003
0.855 1.240 2.094 2. 046 -0.008
0.906 1.541 2.447 2.445 -0.002
0.900 1.920 2.179 2.877 -0.902
1.014 2.366 3.380 3.306] 3.903
1.070 2.3847 3.957 3.962 0. 005
1.127 .48 4.006 4.609 0.003
1. 186 4,129 5. 315 5.311 =3.000
SAND B85S ERROB= 0.006 LB 0.% PERCENT

BF Rit RU-LB *RU-L3e _ERBOR
0.121 0.038 0.159 0. 154 ~0.030
0. 107 0.058 0.225 0.224 =2.00N
0.219 0.0813 0.302 0. 303 2.0
0.278 0.117 0.395 0.397 0.J02
V. JUu3 0. 164 0.527 0.507 0.000
0.413 0.224 V.64 0.631 -0.J04
J. 451 0.259 0.710 v.711 J.301
0. 497 J. 0o J.T96 0.791 =0.405
0.531 Jadul Q.14 V.ATH =0. 000
J.573 0.349 3.972 V.972 J.0 N
0.616 0.455 1.071 1. 075 0.0u4
U.661 Ja521 T.182 1.191 0. 010
u. 707 0.615 1.323 1.329 J. 0086
0. 155 0.744 1.499 1.499 0.000
0.804 0.915 1.720 1.719 =0.001
0.855 1. 49 2.004 2.000 =-0.004
v.9C6 1.457 2.363 2.350 -0.013
v.960 1.8186 2.778 2.773 =~0.004
1.014 2.251 3.2u5 3.271 0.006
1.070 2.766 3.836 3. 842 0. 06
1.127 3. 341 4,469 4, 479 0.010
1. 186 3.993 5.179 5. 170 =0.009

E-PC CFP
VU 0.0053)
0.2 0.00508

=-0.9 0.00491
0.5 0.00476
0.6 0.00464
0.1 0.00u54

=0.1 0.00449

-0.3 0.00u445

=0.6 0.20461

=-0.8 0.00u4."

6 0.00433

1 0.06430

3 0.00426

2 0.0J423

2 0.00420

4  0.00417

1 Q0.00414

1 0.00u412

1 0.90409
Uel 0.00407
0.1 0.00404

=0.1 0.00402

————————————

E-PC Ccr
-J.2 0.00530
Q.2 0.00504
0.4 0.00491
0.6 0.00470
0.1 0.00u464
=0.6 0.00454
0.2 0.00449
=-U.6 0. 00445
-0.7 0.00u441
0.0 0.294137
3 0.00433
8 0.00u3)
5 0.00426
Q 0.00423
.1 0.0Gu29
2 0.00417
6 0.0Gu41u
2 0.00412
0.2 0.00409
Qa1 0. 00437
0.2 0.00404
-0.2 0.00802

Ch ®Ch*
0.20296 9.22207
0.0021R 0.00220
0.00240 0.00234
N.00246 0.00250
0.00262 0.00266
0.09288 9.12285
0.002%7 0.00296
0.00311 0.00308
0.93320  0.00322
0.00343 0.00317
0.02351 0.09355
0.u0370 0.00379
0.00407 Ja 00411
J.0)a58 0.239455
0.00520 0.00518
0.09695 0.00691
0.00704 0.00793
0.00823 0.00822
0.00954 3.09955
G.01097 0.01099
0.01247 0.01248
0.01400 0.01398

CE *CP=
0.00168 0.00166
0.32178 2.00176
0.00126 0.00189
0.00201 0.00204
0.00223 0.00223
0.02¢250 0.002u46
0.09258 0.90259
0.00277 V.20:73
0.00293  0.00283
0.00325 0.92325
0.00320 0.00322
0.00338 0.00345
0.03371 0.230373
0.00417 0.00817
0.09478 0.00478
0.00561 0.09559
0.00666 0.00660
0.00780 0.70773
0.00908 0.00910
0.31051 0.01053
0.01199 0.91202
0.01353 0.901350
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SIT PHATT PROJECT DELFT SERLES MUDEL 1IV-A (BASE KEEL) 1976

LWL= 5.249FT, LSH= 5.203 FT, WETTED SURPACE= B8.488 PT*¢2, DRAPT= 1.105 PT, DISP=74.462 LB

AVERAGE Di&LTA CT BETWEEN DOUBLE AND SINGLE SAND=,

AESIDUARY BRESISTANCE CUSFF ICLEHTS:

VRTL: Ja 49090 0.60000 0.80000 1.00000
CR: U. 00127 0.v0158 0.00196 0.00249
BRR/DISP: ¥.30033 0.049093 V.00205 V.00 W7

HEEL AKD SIDE FOMCE DISISTANCE COEFFICILINTS

c1: 1.795¢0

TE/T: 0.746

TE: 0.825

1 2 3

V/RTL: 1. 037 1.210 1.381
CPdI: 0.2181F-05 U.4B6HE-0S5 0.5302E-25
<oz 0.56208-02 0.1053E-01 0.20611E-01
RO: 0.991 1.539 2,904
*RUS: 1.015 1.568 2.417
LUP: . =V.u2l =-0.029 0.027
LUP-PC: -2.3 -1.8 0.9

00037

1. 20000
0.00369
0.00869

4
0.6485

0.1620 k=02
0. 334
0.415

=0.921
-5.0

1. 40000
0.00798
0. 02561

5
1.199

0.1025E-01
1596
1.517
=0.011
=0.7

1.60000
0.01470
0.06161

1.80000
0.01820
V.09652

-G9-



MIT PUATT PROJECT DELFT SERIES MODEL lh-l (BASE KLEL) 1976
LaL= 5..49FT, LS8= 5.203 FT, WETTED SURFACE= 8.484 PT**2, DWAPT= 1,105 PT, DISP=74.462 LB

BUK  V/3TL  PLl FH "RU* KO EPC Rl PRH EPC
125 1.937 19.0 1.753 1.015 J.991 =2.3 0.085 0.064 -24.1
126 1L.037 1u.0 2.61313 1.015 0.991 =2.3 0.133 0.124 =-6.6
7217 1.037 10.0 1.939 1.915 v.991 =2.3 2,091 J. 075 =17.9
728 1.037 10,0 1.0342 1.015  0.991 =2.3 0.051 0.033 -36.2
729 .20 10.0  1.146  1.568  1.539 =1.8 0.070 0.051 -26.6
730 1.21) 19.9  1.84l 1.568 1.539 =1.48 0.090 0.075 =16.1
731 1.210 10.0 2.440 1.568 1,539 =1.8 0.116  J.104 =10.1
732 1.ul?  20.0 3,451 1,015 0.991 =2.3 0.221 0.251 13.3
133 1,037 20.0  2.219 1.015  0.991 =2.3  0.120 Q.142 14.3
734 1,037 20,0 W 387 1.015  0.991  =2.3  0.314  0.365 16.3
135 LV 2000 4,249 1.508 1.539 =1.8  0.334  0.350 4.6
736 1210 29.0 3.242 1.568 1.539 =1.84  0.255 0.208 5.2
737 1.210  20.0 2.076 1.508  1.539 =1.8 0.152 0.194 238.3
738  1.383  29.0 2.u88  2.877 2.908 0.9  0.163  J.196 20.4
749 1.343  290.0 3.221 2.R77 2.904 D.9  0.249% 0,249 =-0.0
740 1.343 20.0  4.378  2.877  2.304 0.9  0.359  0.326 =-9.2
741 1.037 30.0 4.u52 1.015 0.991 =2.3  0.519 0.513 =1.1
742 1.037 30.0  3.740  1.015 0,991 -2.3 0,376 0.364 -3.0
743 1.U37 30.0  5.819 12215 9,991 =2.3  0.691 0.674 =2.4
Tud 1. 437 30.0 3.253 1.015 0.991 =~2.3 0.316 0.311 =1.5
745  1.210 30.0  3.034 1,568 1.539 =1.8  0.412  0.432 4.9
746 1,210 30.0  4.422  1.568 1.539 ~-1.4  0.544  0.55%0 1.2
747 1.210 30.0 5.878  1.564  1.549 =1.4 0.775 0.722 =-6.9
743 1.333 3.0 5.999  2.877 2.904 0.9  0.732  0.662 =9.6
749 1.383 30.0 4.587  2.877 2.904¢ 0.9  0.522 0.540 3.4
750 1.383  30.0  3.312 Z.671  2.904 0.9  0.399  0.452 13.2
F93  Jepd5  UL0 =J.020  0.415 D.3934 =5.0  0.014  0.000 -99.9
Tu1l J.b45 0.0 =U.b00Q 0.415 0.394 =5.3 Ja 023 0.013 -43.3
702 0.0495  w.0 -1.301 0415 0,394 =5.0 0.060 0.061 0.7
93 V.0d85 0.0 =1.870 w.a15  0.394 =5.0 0.120 0.125 4.5
704 wv.b85 0.0 =-2.533  0.415  J.394 -5.0  0.199 0.230 15.4
705  J.ud5 9.0 =2.326 0.415  9.394 =50  0.G13 ). 008 ~79.2
706 0.685 0.0  V.200  0.415  0.394 =5.0  0.027 0.002 =911
707 0.085 0.0 0.542  0U.415  0.394 =-5.0 0.032 0.011 -66.6
Tud Jebd5  v.u 1.760 0.415  0.394 =5.0 0J.051 Q.043 -b.3
709 0.0695  Vau  1.R43 U.415  0.394  =5.0  0.106  0.122 4.2
710 0.t6d3 UaD  2.419 0.615  0.394 =5.0 0.170 0.209 22.9
711 u.685 0.0 U.205  0.415  0.394 =5.0  0.005  0.002 -T70.3
T12 1. 199 U.0 =0.0513 1.517 1.50% =0.7 =0.005 0.000-100.7
713 1,199 0.0 -1.279 1.517 1.506 =v.7 0.024 0.019 =20.2
714 1199 Q.v =2.0l6 1.517  1.506 =0.7 0.092 0.080 =-12.8
715 1.193 0.0 =3.911 1.517 1.506 =0.7 0.180 0.179 =1.1
716 1.199 0.0 =-5.152  1.517  1.506 =0.7 0.269 0.310 15.3
717 1.193 0.0 1 195 1.517 1.506 =0.7 0.028 0.017 -u41.2
71d 1199 0.0 2,560  1.517 1.506 =0.7 0.079 0.076 =~3.2
719 1. 199 0.9 J.902 1.517 1506 =0.7 U. 189 0.178 =-1.5
720 .19 0.0 5,013  1.517  1.506 =0.7 0.304 0.293 =3.5
Bas 2.9 3u.3

RT PET EBR ErC
1.076 1.055 =0.020 -1.9
1.124 1.116 =-0.009 =-0.8
1.v82 1.966 =0.016 =1.5
1.043 1.024 -0.019 -1.8
1.609 1.591 =0.019 -1.2
1.629 1.615 =0.014 =0.9
1. 656 1.6d44 =0.012 =-0.7
1.213 1.242 0.029 2.4
.1 1.133 0.022 2.0
1.305 1.356  0.051 3.9
1.874 1.889 0.016 V.8
1. 795 1. 808 0.013 0.7
1.691 1.734 0.043 2.5
3.067 j.1e0  0.0323 1.1
3. 153 3.153 -0.000 -0.0
3.261 3.23% =90.233 -1.0
1.510 1.5J5 =0.006 -0.4
1. 367 1.356 -0.011 -0.8
1.682 1.666 =0.017 =1.0
1. 307 1.302 =-0.005 =-0.8
1.951 1.971 0.020 1.0
2.0813 2.090 0.006 0.3
2,315 2,262 =-0.053 =-2.1
3.635 3.5u5 =0.070 =-1.9
3. 426 3. 44y 0.01n 0.5
3.303 3.355 0.053 1.6
0,408 J.394 =0.014 =-2.4
0.417 0.407 -0.010 -2.4
J. 454 V.455 0.000 2.1
U.514  0.519 0.005 1.1
0.591 0.624 0.031 5.2
0.412 ¢.398 =0.014 =1,5
. 421 0.396 =0.025 =5.9
0.425 0.435 =0.021 =-4.9
Q. 445 0.442 =0.003 -9.7
0.500 0.516 0. 5 3.0
J. 564 0.603 0.039 6.9
J. 199 U.395 =0.004 =-0.9
1.501 1.506 0.005 0.3
1.530 1.525 =-0.005 =-0.3
1. 598 1.587 =0.012 =0.7
1.687 1.685 =0.002 =0.1
1.775 1.816 0. 041 2.3
1.534 1.523 =-0.012 =0.8
1. 585 1.583 =0.003 -~0.2
1.687 1.684 =0.003 =-0.2
1.810 1.799 =0.011 =0.6

0.025 2.3

_99-



ALT PHATT PXOJLCT DELFT SEETES NODEL V-A (BASE KEEL) 1976
L¥L= 5.249PT, LSH= 5,182 PT, WETTED SURFACR=10.217 PT#*2, DKAFT= 1.211 FT, DISP= 115,52 LB

UPHIGHAT RE3ISTANCE wITH DUUDLE SANC

V-KTIS
0.v856
1. 143
1. 340
1.577
1.775
1.972
2.373
2.10%
24261
2. 366
2.405
2.50L3
24.662
2.760
2. 459
. 2.758
3. 258
3155
3.253
3.3%2
3.451
3.549

UPRIGHT RESISTANCE WITH SINGLE

Y-KTS
0.9R6
1.163
1. 389
1.277
1.775
1.972
2.970
2. 169
2. 201
2.306
2.465
2.503
2.662
2.76d
2.859
2. 958
3.v56
3. 155
3. 253
3. 1352
3.451
3.549

Y/8LT
J.433
V. 520
V. 006
Je 633
U, 7HO
Ve dbb
V. 909
0.993
Je 956
1.039
1. 083
1. 12o
1. 169
1.213
1256
1. 299
1.342
1. 386
1.429
14172
1.516
1. 559

@S ERdUB= 1.01) LB

Jo.4 PERCFENT

V/RLT
0. 433
0.52)
J.bU6
0.593
9. 70)
J. 406
0.909
Ja 953
0. 996
1. 039
1.043
1. 126
1. 109
1.213
1. 254
1.299
1. 342
1. 3d6
1. 429
1.472
1. 516
1. 559

N RP RR RU-LB *HU-LB* EEHOR E-PC (o 4 CR sCR®
0.129 0. 147 0.969 0.216 0.215 =0.97M -0.4 0.00536 0.00251 0.00248
0.155 0.203 0.097 0.300 0.300 0.000 0.2 0.00514 0.00245 0.00246
0. 181 V. 2067 0. 132 0.399 0.401 YU )2 0.5 0.00497 0.002u46 0.223249
2.206 0.339 0.142 0.520 J.521 0.0)1 0.2 0.00482 0.00259 0.002¢0
Ja 232 0.41H U.250 0.6b# 0.606 -0.022 -0.2 0.00470 0.00282 0.00280
J. 458 J. 504 0.1i8 0. 842 2. 844 V.002 0.2  0.00459  0.00308 0.02310
J.27M 0.550 0.400 0.953 0.948 -0.001 =0.J 0.00454 ©.0033% 0.00329
0.284 0.597 g.470 1.067 1.062 =0.005 =0.5 0.00450 0.00354 0.00350
3.297 0.647 0.548 1. 195 1.189 =0.406 =0.5 0.00446  0.,00378 0.00373
O.3uy 0.69H 0.625 1.323 1.327 0.025 0.3 0.004842 ©0.0C395 0.002398
0.322 0.751 0.733 1.484 1.480 =0.004 =0.2 0.00438  0.20427  0.07425
0.335 0.806 0.847 1.642 1. 654 0.012 0.7  0.00434 - 0.00851 0.00458
V. J4l 0.162 0.916 1.u648 1.864 0.016 0.9  0.00431 0.00493 G.00501
0.361 0.9320 1.212 2.132 2.128 =0.224 -0.2 0.20423 0.017563  G.00562
v.3Te 0,980 1.426 2,476 2.473 =0.003 -0.1 0.00425 ~0.0064RF  Q.00647
U. 367 1041 1.906 2.948 2,924 -J.024 -0.8  0.00422 0.00772 0.00763
0.400 1.104 2.381 3.446 3, 495 0.010 0.3 0.00419 G.00903  0.00907
0.413 1.169 3.015 4.204 4.199 =0.006 -0.1 0.00416 0.01061 0.01079
e 426 1. 235 3.743 5.029 5. 044 0.215 0.3 0.00414 0.01270 0.01275
D.438 1.303 4.751 6.054 6.036 -0.014 -0.3 0.00411 0.01L9R 0.01482
0. 451 1.373 5.7u3 7.156 7.173 0.021 0.3  0.00809 0.01721 0.921727
.64 1,445 7.028 8.473 8. 463 -0.010 -0.1 0.00406 0.01977 0.01974

SAND 4MS ZRROR= 0.006 LB 0.4 PERCENT

FN RF RR RU-LB *RU-L3* ERHOP E=-PC [of 4 CR *CR*
v.129 0. 147 V. 045 0.192 0.192 0.00v 0.2 0.00536 0.00163 0.00165
0. 155 0.203 0.u12 1,273 J.273 =-0. )01 0.2 0.00514  0.00Y78  0.00176
0.181 0.267 0.1u3 0.370 0.370 =0.000 =0.1  0,00497 0.00192 ¢.00192
0. 206 0.339 0. 149 0.487 0.487 -0.000 -0.0 0.70482 0.03212 0.29211
Vo242 0414 0.211 0.628 0. 627 =0.001 -0.2 0.00470 0.00237 0.00236
0. 258 0.504 Ua294 0.798 ¢.795 =-u. 003 -0.4 0.00459  0.00268 0.00265
0.271 0.559 [TFR T 0. 846 0.891 04015 0.6 0.90454  0.0)278  0.30282
0.204 0.5917 V.34 0,985 0. 990 0.91 1.1 0.00450 0.002%2  0.00300
0.297 0.647 0.471 1.114 1.111 -0.007 -0.6 0.00446 G.00328  0.00320
0. 399 0.698 0,543 1.241 1.23e -0.005 -0.4 0.00442  0.00346  0.00340
0.322 0.751 0.623 1.374 1.373 -0.000 -0.0 2.00438 0.00363  0.02363
0. 335 0. 606 U.727 1.532 1.531 =0.002 -0.1 3.00438  0.00392  0.07391
0. 34 0.862 0.8u2 1.724 1.723 =0.001 -0.1 0.00431 0.00431 O.ud4
0.361 G.92¢C 12042 1.962 1.971 0.009 0.5 0.00428 0.00485 0.00489
2.374 0.9489 1. 329 2.308 2.303 =-0.0)5 -0.2  0.00425 0.99576 0.0057%
0.387 1.041 1.712 2.754 2.744 =0.009 -0.3 0.00422 0.0069% 0.00690
0. 400 1.104 2.201 3.305 3.3 0.00% 0.2 0.00419 0.00835% 0.00837
7.413 1. 169 2. 8206 3.995 4.019 0.016 0.4 0.0041% 0.01006 0.01C12
0.u20 1.235 3.6206 4461 4.854 =0.007 =0.1 0.00414 0.01214 0.01211
0.438 1.323 4,545 5.849 5. 844 =0.9)5 -0.1 0.00411  0.01833 0.01432
Ja451 1.373 5.609 6.982 6.979 =0.004 =0.1 0.00409 0.01669 0.0160%
U 464 1.445 ve 799 8.243 8.247 0.004 0.0 0.00406 0.01912 0.01913

=L~



KIT PEATT PAOJECT DELFT SERIES AMIDEL V-A (BASE KEEL) 1976

L¥L= 5.209FT, LSY¥= 5.182 FT, WETTED SUBFACE=10.217 ¥Tee2, DRAFT= 1.211 FT, DISP=115.52 LB

AVEAAGE DELTA CT BETWZEN DOUBLE AND SINGL: SAND=.

RESIDUARY RESISTANCE COEPPICIENTS:

VETL: 0.49209 0.60000 0.40000 1.00000
CR: Y. dulle 0.00114 0.00151 0.00241
RE/DISP: v.00023 U.00052 V.00123  0.92305

HESL AND SIDE FORCE RESISTANCE CUEFFICIENTS

Cl: 1.7456

TE/T: 0.766

TE: 0.927

1 2 3

V/uTL: 1. 039 1.213 1.186
CcPdl: 0.5190b~d6 J.1585E-05 0,2172L-05
Co: 0.5228E-02 0.10485-01 0.268HE-01
BO: 1.302 2. 131 ., 274
Sdje: 1.327 2.128 4.199
EUP: =0.025 J.004 0.076
EUP-PC: -1.9 0.2 1.8

00067

1.20000
0.00407
J.00742

u
0.687

0.14272-02
0.490
0.512

=0.014
=2.7

1. 40000
0.01005
0. 02495

5
1.201

0.984RE-02
2042
2.052
=0.9010
=0.5

1. 60000
0.02078
0.06735

1.80000
0.03081
0.12641

-89-—



RUN
756
157
158
759
760
To1
762
763
Tou
705
706
767
To8
709
770
m
772
173
774
175
776
778
779
180
781
To2
743
THY
745
786
787
748
TH9
799
191
792
793
94
1495
796
717
7498
799
840
an
BJ2
8uJ3
su4
805
806
807
#os
a0y
810

. NIT PRATT PHOJECT DELFT SEBLZS MODEL V-A (BASE KELL) 1976
LéL= 5.2UYPT, LSH= 5.182 FT, WETTED SUKFACE=10.217 FT**2, DRAFT= 1.211 PT, DISP=115.52 LB

v/dTL
1.039
1.039
1.039
1,039
1.039
1.413
1.213
1. 213
1.939,
1.039
1.039
1.0139
1.213
1.213

L1.213

1.213
1. 346
1. 386
1. 3486
1. 346
1. 039
1.019
1.039
1.939
1. 039
1.213
1.213
1. 213
1.213
1.213
1. 213
1.346
1. 346
1. 406
Ja 687
0.687
dabo?
U. bA7
0.647
U. 647
V. 617
Q.b87
G.687
O.b37
0.0b87
v.n7
0.687
. 687
1.201
1. 201
1. 201
1. 201
Telul
1. 201

PHI
10.9
10.0
10.4
10.0
1.0
1.0
10.0
10.0
249.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20. 0
30.0
30.0
30.0
3.9
30.0
30.0
30.0
33.0
3J.0
30.0
30.0
30.0
30.0
3).v

0.u

co0OCccoocCccccocCcocCcocoC

® 8 8 8 & 8 g & @

CoooCcoOoCcCoOcCoLoCcoOecDoaC O

D)

PH
2.476
3.513
1.522
1.576
2.597
2.543
1.565
3. 544
5.308
6. 3Hb
J.u4b
4.746
4.389)
bad2l
3.210
4.725
4,502
6.3717
3.137
4.749
5.188
6.466
9.119
0.900
4,923
4.394
6.709
8. 780
4.707
A.752
6.717
8.543
6. 546
4.875
0.051
=-0.1714
=3.5106
-1.109
-1.755
-2.350
-3.031
=3.627
-4,257

0.392

2.717

1.272
1.953
2.531
0.112

-1.082
=-2.421
-3.b618
-4.905
-6.451]

LRI

1.427
1.327
1.327
1.327
1.327
2.128
Q128
2.128
1.327
1.327
1.327
1.327
4. 128
2.128
2.128
2.128
4,199
4.1499
4.199
4.199
1. 127
1.327
1.327
1.327
1.427
2. 1208
2.128
2.128
2.128
2.128
2.128
4.199
4.19%
4.199
0.512
0.512
Vah12
0.512
0.512
v.512
0.512
0.512
0.512
V.12
0.512
0.512
0.512
0.512
2.052
2.052
2,052
2.052
2.052
24092

KO
1. 302
1.302
Ta3)2
1. 302
1.302
2. 111
2.141
2.131
1.302
1.302
1.302
1.342
2.1
2.1
2.131
2.131
4.274
4.274
4.274
4.274q
1.2
1.302
1. 302
1.302
1302
2.131
2.131
2.1
2.131
2,131
2.131
4.274
4.274
4.274
0.499
0.498
Ja 448
0.49R8
J. 498
0.498
0.498
Je 4498
u. 490
0.498
J.448
0.408
J. 898
¢. 498
2.042
2,042
2.042
2.042
2.042
2,042

EPC
=1.9
=-1.9
-1.9
-1.9
d

0.2

.2

0.2
=-1.9
=1.9
=1.9
=1.9

0.2

0.2

0.2

0.2

1.8

1.8

1.8

1.8
-1.9
-1.9

(=
. 0

NN ETEENNNN NN

* s 4 8 » 8

1
Nau-sasoO0O OO

-2
-2.

U
N
.
-

=2.17
-2.7
=2.7
-2.17
=2.7
=2.7
=2.7
-2.7
=2.7
=2.7
=0.5
=0.5
=-d.5
-0.5
“0a5
=0.5

RH
0. 114
U.16A
V.1054
0.056
U. 094
Je 084
0. 043
0.162
J. 351
0.475
0. 149
0.257
0.22¢6
0.4113
U170
0.265
0.243
0. 402
V. 172
0.232
0. 4148
0.5%1
1.077
0,658
0.363
V. 309
d.590
J.900
0. 325
0.°891
0.594
J. 829
0.525
V. 303
J. 011
0.022
0.022
U Mo
J.197
0.148
0.247
0. 357
JHT9
V. 014
0.027
0.040
N.793
d.1613
U 004
J.032
0.043
d.136
0. 264
0.301

PRH
0.082
¢. 160
0,935
0.037
0.049
0.277
0.041
0.132
0.380
0.527
0. 17
0.302
Q. 247
Q. U447
0.167
0.2176
0.241
0.383
U. 169
0.257
0.3806
0.570
1.080
0.652
0.353
0. Jud
0.580
0.364
0.366
0.A59
0.581
0.733
0.527
0. 391
0.900
0.001
g.ove
0.0135
0.087
J. 156
0.260
0.472
0.512
0. 004
0.015
0.0u46
V. 108
0. 181
0.000
0.0
0.054
0,135
0. 222
0.3d5

EPC
-30.7
-5.1
-49.6
=34.6
-4.6
-d.9
-4.8
=-13.2
g« 0
11.0
14.7
17.6
9.6
R.3
-2.2
3.9
=-0.8
-4.8
-2.2
10.7
-T1.6
=1.9
0.3
-1.0
=-2.6
11.5
-3.0
_1.1
12.6
-3.6
-2.1
=11.2
0.3
Ju. i
-99.6
-96.1
“b66. 1
=25.1
-10.4
5.

- £ 0
OO -

=75.5
=-45. 4
=1.5

16.3

10.9

=906.7
~bb. 4
25.2

=%.9

=d.9

1.1

RT
1.420
1.471
1.3690
1. 358
1.39%6
2.216
2. 174
2,293
1. 653
1.777
1. 451
1.559
2.357
2. 544
2.302
2. 396
4.517
4.676
4,947
4.506
1.720
1.4R13
2.379
1. 960
1.665
2.436
2.729
3.031
2.456
3. 023
2,725
5. 099
4,800
4.575
0.516
0.520
0. 520
0.545
0.595
V. 6Lb
0.745
J. 855
0.977
J.516
0.525
0.545
0.591
Ja661
2.046
2.075
2. 086
2.178
2. 286
2.423

PRT
1.384
1.462
1.337
1.339
1.391
2.208
2.1712
2.263
1.682
1.829
1.473
1.604
2.378
2.5718
2.298
2.497
4.515
4.657
4.443
4.531
1.688
1.872
2.34d2
1.954
1. 655
2,471
2.711
2.995
2.497
2.990
2.712
5.007
4.801
4.665
0. 498
0.499
0.506
V.533
0.585
0. 654
0.758
v.870
1.010
Je502
0.513
0.5u4
J. 606
0. 679
2.043
2.053
2.097
2.177
2,265
2.427

ERR
=0.016
-0.009
-0.024
-0.019
=-0.004
-0.007
=0.002
-0.u29

0.028
0.052
0.0°2
0.t 45
v.022
0.034
-0.0%0
0.0190
=0.002
-0.019
~0.004
0.025
-0.032
-0.011
0.003
=-0.006
-0.009
0.235
=-0.018
-0.037
0.041
=0.032
-0.013
-0.092

0.002

0.099
~-0.019
-0.021
=0.015
~0.012
=0.010

0.00R

0.013

0.014

0.034
-0.013
=0.012
=0.001

0.015

0.01R8
=0.003
=0.021

0.011
=-0.001
=-0.022

0.004

EPC
=2.5
-0.6
=1.7
=1.4
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AIT PHRATT PROJZCT DLZLFT SERIES MUDEL V-A (BASE KEEL) 1976
LWL= 5.28YyPT, LSM= 5.182 FT, WETTED SURFACE=10.217 #T**2, DRAF7T= 1.211 PT, DISP=115.52 LB

RUR  7/aTL PHI Fd ®RU* o CPC uH PRH EFC BT PRT EBR ERC
811 1. 201 0.0 1.385  2.052 2.042 =0.5 0.0%15 0.018 21.6 2.057 2,060 0.003 9.2
812 1.201 0.0 2.729 2.952 2.042 =0.5 0.065 0.069 5.4 2.108 2.111 0.004 0.2
813 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
814 1.2 0.0 5.309 2.052 2.042 =3.5  0.257 0.260 1.2 2.299  2.303  0.003 0.1
415 1. 201 U0 64369 2.052 2.042 =0.5 0.345 0.375 d.5 2. 384 2.417 0.029 1.2
a4s 1.7 39.3 0.026 1.6

_OL_



LNL= 5.209¢T,

MIT PHATT PHOJECT DLLFT SEKIES MODEL VI-A (BASE KLEL) 1976
LS8= 5.17v FT, WLTTED SURFACE= 9.769 FT**2, DRAFT= 1,284 FT, DISP=116.76 LB

UPRIGoT RESISTANCE WITH DUURBLE SAKND

V=-KTS
2.936
1.173
1. 3380
1.577
1.775
1.972
2.070
2.169
2.267
2.3606
2.465
2a 5063
2.662
2. Tod
2.959
© 2.958
3. U6
3.155
3.253
3. 352
3.451
3. 549

¥-KTS
0.986
1.183
1. 340
1.577
1. 775
1.972
2.070
2. 169
2.267
2. 366
2.465
2.563
2.b62
2.760
2.459
2.959
3.056
3. 155
3.253
3.352
3. 451

#M5 BREOK= J.007 L3 0.4 PERCENT

V/ELT N RP Rk RU-LD *RU-LB* ERROX E-PC
DR T 2,129 0. 141 0.0v1 0.192 0. 192 0.0y V.2
0. 520 0.155 V. 195 [EER 0.276 0.274 =J.302 =0.0
0.607 0.181 0. 256 0. 117 0.373 0.374 0. 991 0.3
0.694 V.207 0.324 0. 169 Ja 494 0. 494 0.001 0.1
J. T80 0.232 0. 400 0.237 J.637 0.6319 Da0u2 Jed
0.b67 0.258 v.u81 0.31 0.814% 0.813 =0.931 ~0.1
J.911 0. 271 0.527 0.342 0.904 0.911 0.003 0.3
7. 954 D.244 J.572 V. 455 1.027 1.019 =7.009 =d.9
0.997 U.297 G.620 Va520 1.160 1. 135 =0.005 -0.4
1.041 U3 U. boY V. 592 1.261 1.261 =-0.000 =0.9
1. uB4 Ja.323 0.720 0.676 1. 396 1. 398 0.002 0.2
1. 127 0. 336 0.772 G.771 12543 1.556 0.012 0.8
1. 171 u. 349 0.426 y.918 1. 740 1.7%0 0.2)6 0.4
1.214 0.362 0.881 1.127 2.008 2.0ub =0.003 =0.1
1. 257 0.374 v.939 1.425 2.363 2.356 ~0.038 =0.3
.30 V.387 0.9%98 1.8u0 2.4842 2.830 =3.012 -0.4
Te 344 Q.40 1.058 2.375 3.433 Jo U442 0.009 0.3
1. 3684 D.413 1. 120 3.080 4.200 4.201 .07 0.0
L1431 J.420 1. 164 3.936 5. 119 5. 112 =-0.007 =0.1
1. 474 0. 439 1.24% 4,907 6.155 6.172 0.01¢6 0.3
1.518 J.452 1.3 b.0b3 7.379 7.369 =J. 010 -0.1
1. 561 J.465 1.184 T.246 H.bRY P.6R1 0.002 0.0
UPRIGHT RzJ153TANCE WITH SINGLE SAKD AMS EBEOL= 0.014 LB 0.6 PERCENT
V/BLT FN RF ER kU-LB SRU-LD* ERROR E-PC
0. 434 0.129 U, 141 0.040 0.1u7 Y. 1688 9091 0.5
0.520 v.155 0.195 0.u17 .21 0. 268 -0.003 -1.2
0. 607 0. 181 0.256 0.108 U.364 0.364 0.000 0.1
0. 694 v.207 0. 324 J. 147 J.u72 V. 479 0.9907 1.4
V. 789 Ue232 0.400 d.217 0.617 0.614 =0.003 -0.5
0. 867 0. 250 V. 483 0.289 J.772 0.775 0.003 0.4
0,911 v.271 0.527 Ve du2 J. b9 0. 8ub =0.003 =0.3
0. 954 U. 284 0.572 0.402 0.974 0.965 =0.00Y -0.9
J1.997 U.297 0.629 Je sy 1.078 1. 074 =0.04 -0.4
1. 041 0.414 U.669 0.522 1. 191 1. 194 0.0u3 0.3
1. Ul 0.324 0.720 0.597 1.3 1.327 0.911 2.8
1.127 J.3dn v.772 0.703 1.475 1. 432 Q.007 0.9
1. 1711 0. 349 D.n26 0.8%54 1.670 1.676 -0.003 =-0.2
1.214 0.362 0.8u1 1.05%9 1.940 1.932 =0.778 -0.4
1.257 Ja374 0.939 1. 348 2.286 2.201 =0.00% =0.2
1301 0. 347 0.998 1.741 2.734 2.750 v.012 0.4
1. 344 407 1.058 2.239 3.3u47 3.1355 9.00d 0.2
1. 348 0.413 1.120 3.005 4,125 4.105 =0.020 =-0.5
1.431 0.420 1. 184 J.ul? 5.000 544906 0. 006 Q.1
T.474 0.439 1.249 4.d36 6.0u5 6.059 -0.025 =0.4
1. 518 0. 452 1.310 5.1496 7.211 7.256 0.045 0.6
1.561 V. 469 1. 364 7.214 . 598 84579 =219 =0.2

3.549

CFP
0.00537
0.00515
3.00498
0.00uR3
0.29471
0.00460
0.00u455
0.00451
0.00447
0.90443
0.00439
0.00435
0.00432
0.00429
0.00426
0.00423
0.00420
0.00417
0.00414
0.00412
0.00409
0.00407

B

cr
0.00537
0.00515
0.30498
0.00483
0.00471
0.0V460
0.00455
0.00451
0.00447
0.00443
0.00439
0.00435
0.00432
0.30429
Q.00426
0.00423
0.00420
0.00417
0.J06414
0.00u412
0.004809
0.20407

CB SCR*
0.00194  0.00195
J.00214 2.0v210
9.00227 9.09229
0.00252 0.09253
0.22279 0.J33281
0.20315 0.02213
0.09330 0.00332
0.00358 0.29351
0.00375 0.00371
0.90392 0.271392
0.00412 0.00414
0.00435 0.00442
0.00480 0.2)483
0. 00542 0.00547
0.00646 0.006142
V.00781 0.00770
0.00942 0.00946
0.01147 0.01147
6.01378 2.01375
0.01618 0.01624a
0.21887 0.01833
0.02146 0.02147

CR *CR*®
0.J2VY17 0.212131
0.00203 0.0017%4%
G.00210 0.00210
0.00219 0.00230
0.00256 ¢.00z52
0.J9275 0.13273
0.00256 €.0027]
0.04317 0.30309
0.00330 3.33328
0.00345 0.0034R
001364 0.0337)
0.00397 0.90491
0.00447 0.22445
0.0J515 9.929511
0.00611 0.90602
0.00737 0.00742
0.00903 0.00911
0.01119 d.01111
0.01336 0.01338
0.01595 0.015R7
0.01835 0.01849
0.02122 0.02117
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ALT PRATT PROJECT DELFT SERIES MODEL VI-A (BASE KEZL) 1976

LKL= 5.209PT, LSA= 5.17) PT, WEITED SURPACE= 9.769 PT**2, DRAP'C= 1,284 PT, DISP=116.76 LB

AVERAGE DLLTA CT BLETeELH DOUBLE AND SINGLL S5AND=.00039

BESTDUARY RISISTANCE COZFPICIENTS:

VETL: V. 43000 v. 60000 0.80000 1.00000
CR: V. 29113 0.90151 v.0u211 0.00295
Kh/D1SP: 0. 00022 V. 00065 V. 00162 0.00353

HEEL AMND SIDE PGRCL HISISTANCE COEFPICIENTS

(s H 1.516)

TE/T: 0.112

TE: 1.043

% 1 2 3

V/BRTL: 1.041 1.214 1.488
CPHI: 0.3552e-06 0.2394e-05 0.29H9E-05
cn: 0.510028-92 0.9576£-02 J.264IL-01
BO: 1. 205 2900 4.203
¢ HUs; 1.261 2.006 4.201
EUP: 0. 004 =-0.006 0.G02
EUpP-2C: 0.3 =0.3 0.0

1.20000
J00U4UB
0.00767

u
0.648

0. 1287E-02
0.470

0. 485
=0.016
=3.2

1.40000
U.01133
0.02654

5
1.203

0.9329E-92
1.956
1.932
0.024

4.3

1.60000
0.02299
0.07032

1.80000
0.02948
0. 11414

_ZL_



EUN
828
829
830
FERI
R32
833
LEL
835
836
847
didg
83y
8uv
41
By 2
8943
Buy
H4H
B46
847
B4d
849
B5J
851
852
853
854
855
356
829
Byl
892
8u3
8404
8J5
BJo
Ho7
BJ8
809
dlv
811
812
813
Aly
815
CRI
217
' B14d
B9
429
821
LPY

AIT PHATT PROJECT DELFT SERIES WODEL VI-A (BASE KEEL) 1976
LuL= 5.249PT, LSB= 5.170 FT, WETTLD SURPACE= 9.769 PT##2, DEAPT= 1.284 FT, DISP=116.76 LB

V/aiL
LISV |
1. 941
1. 241
1. 041
lausl
1.214
1.214
1.2
t.214
o4l
1.041
1.041
1.214
1.214
.2y
1. 214
1. 448
1. 444
1.304d
1.9041
1.941
1. 41
1. 214
1.2%
1.214
1. 3HE
1. 348
1. 348
1. 349
Ja. 6hdd
0.6R#
J. 684
V. 088
J.083
Jeud3d
Jouks
J.n3d
d. 684
J. 64H
J.bBd
J. 088
0.ub3
Je bHY

1.223

1.403
1.203
1acul
1.293
1.203
1.203
1.2v3
1. 203
1.243

L
10.0
10.0

10.0.

10.0
10.90
13.9
1.9
10.0
10.v
29.0
20.0
20.0
20.0
23.9
29.u
20.0
20.9
20. v
23.9
30.0
30.0
3J.v
30.¢
Ju.u
30.0
v
Ju.v
40.0
30.9
¢.0
0.y
J.0

=
.

& 3 9 ° s 8 2 g o

DRI

CO0CC OO CCLLTCOOC LD

.

cLeoooCoocCc oo oLOocCocLTC

<
.

FH
2.0948
0.922
J.2493
1.842
0.997
3.7
2.192
0. 754
1.838
4.305
5.40h4
2,667
2.854
5.694
8.547
2.836
4411
5.945
3.292
4.755
b. 446
8. 104
7.717
6.208
u.997
0. 173
5.158
8.070
5.043
-0.018
- 0. 196
~0.0617
-1.213
-1.731
~2.216
-3, 444
-4.017
-5.807

0. 618

1.290
1.790
2.419
3.594
0.002

=1.087
=2.535
=-3.759
-5.099
=6.217
-6.991

1.226
24335
3.510

*HU*
1.201
1.261
1.261
lectl
«261
2.1726
2.0vb
2.JuUb
2.006
1.261
1.201
1.261
2-40006
2.Ju6
24006
2.000
4.201
4.201
4,201
1.261
1.261
1.261
2,000
2. 0ub
2.0006
4.201
4.201
4,201
4. 201
0485
0.4nS
0.485
U485
0. 48Y
0485
V.4H5
0.485
V.485
0.485
V. 485
0.485
0.485
V.85
1.732
1.932
1.932
1.932
1.932
1.932
1.932
1.932
1.932
14932

RQ
1. 265
1.265
1.205
1.265
1.205
2,007
2.000
2.000
2.000
1.205
1. 205
1.265
2.000
2. 10
2,000
2.000
4,203
4.203
4.203
1.265
1.265
1.265
2.900
2.009
2,000
4.203
4.203
4.293
4,203
V470
0.470
D479
D470
Q. 479
.470
Y470
Q479
0.470
0.472
Y. 470
VAN
G470
0.470
1.756
1.956
1.956
1.95¢6
1.956
1.95%06
1.956
14950
1.956
1.956

Rif
0.042
0.020
9.111
Q. 0ua
0. 014
Jo 108
J. ol
0.029
0.9053
U. 186
. 307
0.095
0.152
Ja 353
0.276
0.174
9,257
0.3176
0. 147
U. 289
v.430
4.675
O.673
0. 514
0. 448
Ua 546
0, 3491
0.749
0.425
g.om
0.011
n.018
0. 037
0.977
0. 130
0.254
Ja 459
0.712
0.022
0.0137
0.0n2
0.134
0. 289

=0.029
~3. 029
V. 02K
G.133
0,205
0.34)
dal12
-U. 014
=0.005
0. 092

PEH EpC
0.047 11.1
0.012 =38.7
0. 110 =-J.8
Q.37 -7.3
Vv.012 =11.1
J. 109 1.0
3.062 4.7
0.032 11.8
v.052 -1.5
0.197 6.2
e 307 Jod
0.097 1.5
0.170 12.0
Ua.3e4  -3.1
0.263 =u.7
0.170  =2.7

0.246 =-4.4
0.336 =-10.08

0.199 35.2
0.252 -19.9
0.442 2.7
0.690 2.2
0.6P5 0.2
9.513 3.8
0.431 -3.8
0.523 =4.3
0.u454 19.3
Veo?1 -10.0
0.453 b.b
0.000 -99.9
0.001 -92.2
J. 009 ~51.8
0.u3l3 -12.5
V.067 =13.4
0.110 -15.8
Ja 265 4.3
0.475 5.7
0.768 7.8
0.011 =52.1
0.017 =1.0
G U1 =12.3
0.130 =-3.0
0.288 =v.2

0.000=-100.1
Je U09-142.3

0.047 66.5
0.10) =0.1
0.183 -10.5
0.282 =17.9
0.356 =13.4
0.011-179.8
0.040-909.6
0.093 1.3

132.0

RT
1. 307
1. 285
1.376
1. 305
1.279
2.108
2.059
2.028
2.053
1.451
1.572
1. 360
2.152
2. 355
2.275
2,174
4. 460
4.579
4.350
1. 554
1.695
1. 940
2.693
2.513
2. 447
4.7u9
4.583
4.952
4.628
0.u481
0.u81
. 487
V. 507
0.547
0. 600
V. 721
0.919
1. 182
0.492
J.507
0. 551
N.634
0. 758
1.936
1.936
1. 984
2.059
2. 161
2.299
2.108
1. 942
1.951
2.048

PRT ERR E2C
1.312 0.005 0.4
1.277 =0.008 -0.6
1.375 =-0.001 =2.1
1.302 =0.003 =0.2
1.277 =0.002 =0.1
2.109 0.001 0.1
2.062 0.003 0.1
2.032 0.0013 0.2
2.052 =0.001 =0.0
1.462 0.012 0.8
1.572 0.921 9.0
1. 362 0.001 2.1
2.170 0.018 0.8
2.344 =0.011 =9.5
2.262 =-0.013 =0.6
2.169 =0.005 =3.2
4.449 =0.011 =0.3
4.538 =-0.041 -0.9
4.402 0.052 1.2
1.523 =-0.032 -2.0
1.707 D.012 0.7
1.955 0.015 0.8
2.634 0.001 0.1
£.533 0.019 0.8
2.430 =-0.017 =-0.7
4.726 =0.023 -0.5
4.657 0.073 1.6
4.874 =-0.078 =1.6
4.656 0.9028 0.6
0.470 =0.011 =-2.3
0.470 =0.010 =-2.1
J.478 =-0.009 -1.9
V.502 =0.005 =-0.9
0.536 =-0.01) =1.9
0.579 =0.021 -3.4
0.734 0.011 1.5
0.945 0.226 2.8
1.237 0.056 4.7
0.480 =~0.011 =-2.3
Vv.507 =0.000 =-0.1
0.541 =-0.010 -1.8
0.600 =0.004 =0.7
0.758 =0.001 =0.1
1.956 0.020 1.1
1.965 0.029 1.5
2.003 0.019 0.9
2.059 ~-0.009 =-0.9
2.139 =0.022 =-1.0
2.238 =0.062 =-2.7
2.312 =0.055 =2.3
1.967 0.025 1.3
1.996 0.045 2.3
2.049 0.001 0.1

0.026 1.5
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NIT PEATT PROJECT CELFT SENTES MIDEL VII-A (BASE KEEL) 1976
LuL= 5.249FT, L5H= 5.211 FT, WLTTED SULFACE= W.817 FT**2, DRAFT= 1.047 PT, DISP=72.639 L&

OPRL1GHT RUSLSTANCE W1Td DOUBLE SAND

V-XTS
0.9886
1.183
1.340
1.577
1.775
1.972
2,970
2.169
2.267
2. 360
2.465
2.503
2.662
2. 7oy
2.8%9
2.958
3.0586
3. 155
3.253
J. 352
3.451
3.549

UPHIGHT RESISTANCE WITH SINGLE

V-KTsS
d. 986
1.183
1.380
1.577
1.775
1.972
2.070
2. 169
24267
2. 366
2.465
2.563
2602
2.760
2.859
2.958
3.456
3.155
3.253
3.352
3. 451
3549

¥/RLT
U, 432
u.518
0. 6U5
v.691
0.777
. 864
Je907
1.9%0
0.993
1. 036
1. 042
1.123
1. 166
1.209
1.252
1.2%6
1.339
1. 382
1.425
1. 46R
1.512
1. 555

V/RLT
Ua.432
0.518
U.0US
7.691
0. 777
0. 464
U. 907
V. 150
9.4993
1. 0306
1. 080
1.123
1. 166
1.209
1.252
1. 296
1.339
1.382
1. 425
T.4bd
1. 512
1.555

13}
0.129
0. 154
9. 180
0.200
Vo231
Vae257
0.270
0.283
0.296
0. 309
0.321
0.334
0.347
[V TN
0.373
Ja186
0.399
v.u12
Ue.d2u
0437
D.450
0.ub3

FN
0. 129
0.154
0.180
v.206
0.231
0.257
0.27v
0.283
Y.296
v.309
0. 321
Vo334
0.347
0.36v
0.373
Va 380
04399
0.412
0.424
0.437
U 450
VelbJ

k¥
0.127
V. 175
0.230
0.291
0. 359
0.434
0.473
0.%14
U.557
. 601
0. 046
0.6491
0.742
0.792
V. 843
0.89¢6
u.451
1. 006
1.064
1.122
1.182
T.244

SAND

HP
0. 127
0.175
V. 230
0.291
v.359
U. 430
u.473
0.514
J. 557
0.601
V. b46
0.693
V. 742
v.792
0.843
V. 8Y6
0.951
1.006
1.064
1.122
1.1082
1. 244

K#S5S EBROR= 9,003 LB 0.3 PERCENT

Ri
0.052
0.079
. 110
0.194
0. 209
0.270
0.3149
0,359
Ja.402
0.457
0.529
0.612
v. 704
0.820
0.953
1.211
1.416
1.4217
2.243
2.721
3. 209
3.850

bl
0.037
0.059
0.088
V.11
0. 178
0.223
0.265
0.312
v.3613
0.415
0.109%
0.541
G.0632
0.760
0.923
1.139
1.422
1.7548
2.2
2.5d06
J.113

RU-LB *RU-LB* ERROR E-pPC cr CR *CR e

0. 179 0.178 =-0.000 =0.1 0.00535 0.00220 0.00219
0.254 0.253 =0.001 -0.2 0.0051] 0.03211 0.00223
V. 340 0. 342 0.0v2 0.6 0.00495 0.002136 0.00241
0.445 O.4u4b 0.001 0.1 0.00481 0.00254  0.00255
2.569 0.567 =9.001 -0.3 0.00469 0.20273 J.0027M
0.710 0.708 =0.002 =0.2 0.00458 0.00292 0.20290
0.791 0.787 ~0.004 -0.6 0.00453  0.00305 0.00101
0.873 0.872 =0.001 =9%.1 0.00uu49 0.003113 0.00112
0.559 0.965 0.006 0.0 0. 00445 0.02321 0.97326
1.058 1.065 0.007 2.6 [V 1o LT 0.00335 0.023a0
1.175 1. 175 =0.000 =0.0 0.00437 0.00357 0.00357
1.305% 1.299 =0.000 =0.5 0.00433 0.00382 0.00378
1.446 1.443 =0.003 -0.2 0.00u30 0.00408 0.004456
1.610 1.618 0.032 v.1 0.00427 0.90a44 0.90u445
1.636 1.835 =0.901 =0.1 0.00824 0.006599 0.2)493
2. 108 2. 107 -J.001 -J.0 0.00421 0.00569 9.00%6%
2.4136 2.840 0.004 0.2 0.J0u18 0.00653 0.00655
2.8133 2.838 0.005 0.2 0.00415 0.42754 2.9)75%
3. 07 3. 304 =0.003 =0.1 0.00413 0.0087Q Y. 0069
J.nul 3.839 - -0.003 =0.1 0.00410 0.00993%  0.00993
4ob4u2 4. 441 =1.002 =0.0 0.00408 0.01124 0.01124
5.099 5. 102 0.202 0.0 0.00405 0.01257 0.01258

RNS LEROW= 0.007 LB 0U.6 PERCENT

RU-LB SRU-LL* , uiBOR E-PC cr CR SCH*

v.163 0.163 0.070 Vel 0.00535 0.32154 J.22155
0.234 0. 234 =0.000 =0.0 0.00513 0.05173 0.001713
0.317 0.318 0.001 0.3 0.00495 0.32189 0.00191
0.421 0.418 =-0.003 -0.7 0.00481 0.00214 0.00209
0.534 0.534 =0.004 =0.7 0. 00469 0.00233 0.900223
0.657 0.663 J.d11 1.7 0.20458 0.03236 0.00.248
0.7139 0.743 0.004 0.6 0.00453 0.00254 9.0025"
0.427 0.824 =0.903 -0.3 0.0u449 0.00273  0.00270
0.919 0.912 =-0.0)7 -0.8 0.00445 0.0v289 0.00284
1.016 1.004 =0.0ur =0.8 0.00u41 J. 40305 0.00299
1.116 1.116 0.000 0.0 0.09u437 D.00317 V.02317
1.235 1.238 0.003 0.3 0.00433 0.00338 0.00340
1-.174 1. 381 0.008 0.6 0.00430  0.00366 0.07379
1.552 1.555 .32 0.2 0.00427 0. 02410 0.00411
1.706 1.770 U.004 0.2 0.00424 0.00463 0.00465
2.035 2.037 0.002 0.1 0.00421 0.00534 0.005135
2.372 24302 -0.010 -0.4 0.00413 0.00625 0.00621
2.765 2.750 =0.014 -0.5 0.00415 0.00725 0.09719
3.206 3.204 =3.022 =d.1 0.00413  0.22831 0.0281)
3. 708 3.723 2.015 Q0.4 0.00410 0.00945 0.00950
4.295 4.306 0.0Mm 0.3 0.00408 0.01073 0.01077
4.958 4,947 =0.011 0.00405 wv.21211 0.01227

3.715
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1IT PRATT PROJECT DELFT SERIES MODEL VIl-A ([BASE KEEL) 1976

L¥l= 5.249FT, LSH= 5.211 PT, JETVED SUHPACR= d.817 FT*+2, DHAFT= 1.047 PT, DISP=72.639 LB

AVERAGZ DELTA CT BETWEER DOUBLE AND SINGLE SAND=.000137

RESIDUARY RESISTANCZ COEPFLCLENTS:

VRIL: 0. 40000 . 60000 080000 1.00000 1.26000
Cid: Jod0142  2.90167 0.99203 0.04255  0.00363
BR/DLSP: v. 00040 0.00105 0.60227 0.00445 $.00912

HEEL ANu SIDE POBCL mESLSTANCE CORFPICLLENTS

ci: 1.6355

Te/T: U. 742

TE: J.tula

1 2 3 4

V/RTL: 1.336 1.209 1.382 U. 685
CPdlz 0. 4313-u5 V. TT4T7E-05 0.1271L-04

Co: 0.5522E=02 Ve N0T3E-v1 0.2363e-91 0.1720E-02
EO: 1.002 1.571 2.723 0.412
$RUs; 1.005 1.6 18 2.538 0.438
EUP: =0.063 =0 040 =0.115 -0.026
EUP-PC: =5.9 -2.9 -4.9 =-6.0

1.40000 1.60000
0. 00729 2.91324
0.02495 0.05920

5
1. 198

0.1116L-01
1.590

1. 569
0.021

1.3

1.80000
0.01742
0.09864

_gL—



BI1T PRATT PHOJLCT LELFT SERIES MODEL VII-A (BASt KLEL) 1976
LUL= 5.249PT, LSM= 5.211 FT, WLTTED SURFACE= d.817 FT*®2, DUAPT= 1.047 PT, DISP=72.639 LB

RUN  V/RTL PHI Fil Ry RO EPC KH PH EPC
AR 1.036 1.0 1. 466 1.045 1.002 =5.9  0.u94 0.065 =-30.2
885 1.036  19.0 2.364 1.J65% 1L.0y2 =5.9 7. 164 0.120 =27.1
486 1.036 10.0 3.378 1.U65 T.du2 =5.9 0.213 0.212 -1n.9
887 1.2u9  10.0 J. 006 1.61b 1.571 =2.9 0.245 U.208 =15.4
LET ] 1.299 10.0 1.238 1.618 1.571 =-2.9 0. 104 0.074 -28.8
Hug9 .29 19.0 24400 1.618 1.571 =2.9 0. 164 0.127 -24.6
BYJ 1.036 20.0  2.9496 1.065 1.002 =5.9 0.237 0.267 12.8
441 1.036 20.0  5.896 1.065 T.092 =5.9 0.0 0.676 10.R
892 1.036  20.0 4.505 1.065 1002 =5.9  0.394 0.447 14.5
493 1.219 20.0 4.230 l.o1b 1.571 =2.9 v.384 Q.433 12.8
. 894 1.209 20.0 5.478 l.01R 1.571  =2.9 Dabus 0.574 5.8
495 1.409  20.0 2.418 l.ol8 1571 =2.9 Ua 247 0.317 28.3
496 1.209 20.0 5.525 1.618 1.571 =2.9 0.556 0. 580 4.3
a97 .302  20.0 5.337 2.83H 2.721  -u4.0 0.659 0.623 -5.4
898 1.382 20.0  4.186 2.438 2.723 -4.0 V0. 529 2.525 -J.6
899 1.3342 2040 248540 2.638 2.723 =40 v.403 O.442 9.7
990 1.036 30.0 4, 641 1.065 1.002 =5.9 0.616 V.623 1.1
331 1.036 3u.0  S.3ud 1.965 1.092 =5.9 0.740 0.728 =2.5
902 .ol 30.0 b.fb3 1.065 1.002  <5.9 1.051 f.o2n =2.2
9u3 1.436  30.0 5.743 1.065 1.002 =5.9 D.826 0.804 =2.6
9y 1.209 30.0 5.819 1.618 1.571 -2.9 0.904 J.900 =0.4
995 To29% 30.0  4.318 t.b18 1.571 =2.9 0.683 0.723 b.4
106 1.409 30.90 7.680 1.618 1.571 =2.9 1..299 1194 =d.1
907 1.382 30.0 T.614 2.838 2.723 -4.4 T.401 1.347 =7.%
904 1.382  30.0 S.939 2,038 2.723 =u.2 1.133 1. 145 1.1
999 la382 30.v 4.216 <538 2.723  -4.0 U.PRH 0.9y 11,4
860 0.b85 U. 0 0.037 U.uls U.812 =6.0 0.018 0.000 -yy.7
461 J.o85 Ja 0 =0.273 U.438 0.412 =6.3 0.020 0.03) -86.6
262 Q.u”S 0.0 =U.604 U.438 0.412 =-6.0 g.03 v.013 -57.7
861 0. 0489 0.0 =1,199 (L 1) D412 =6.0 0.7649 Je U2 =24.2
db4 0.0d5 0.0 =1.8Y%0 0.438 0.412 =6.0 0.139 V. 130 -6.5
AbS U. 6HS 0.0 -2.573 VAR T 0.412 =6.0 0.225 0.240 6.5
866 1645 J.U =3.852 0.438 Delb12 =6.v T bl V538 21.2
o6 7 V. b5 0.0 0.3v0 [P W] U812 =b.0 u. 022 0.095 =76.4
.17} 0. b4a5 0.0 0,624 U438 0.612 -6.0 G.027 0.014 -u7.5
869 ).635 d.% 1.265 Y. 438 Ve 12 -b6av V.06V de0b54 ~-3.2
ER I 1. 194 Jel  U.112 1.56% 1.5%0¢ 1.4 [T 0.000 -96.4
871 1. 1948 U0 =1.312 1.569 1.5%99 1.1 U020 0.020 3.9
872 1. 194 0.0 -2.59y 1.509 1.990 1.3 0.099 v.080 =-11,2
K73 1. 198 0.0 =3.768 1.569 1.599 1.4 J. 159 0.168 6.1
374 1.194 Qo =5.214 1.569 1.5%0 1.3 0.313 0. 322 3.0
H75 1. 198 0.0 =6.237 1.56% 1.599 1.3 v.432 0.461 be?
476 1. 194 0.0 =-0.622 1.569 1.590 1.3 0. 004 0.005 9.1
8717 1.198 0.9 0,743 1.569 1.590 1.3 0.004% 0.007 55.7
LEL] 1. 148 0.0 1.413 1.569 1.590 1.3 0. VL6 0.024 ~-64.1
879 1. 198 Jau 2.5%3 1.509 1e 591 1.3 3.975 U. 240 6.6
RAS 4.4 33.7

kT

1.096
1.166
1. 235
1.417
1. 676
1.739
1.239
1.612
1.3%0
1.950
2. 114
1.819
2.1
3.382
3.252
3. 126
1.618
1. 748
2.053
1.824
2. 476
24251
2.470
4. 1Py
3.850
Lon
0.428
0. 432
Qa 443
J.4B1
0,551
v.637
e 85%Y
Ue 434
0,43y
0.672
1. 594
1.699
1. 6RO
1. 748
1. 903
2. 022
1594
1. 594
1.656
1.665

PbLT LRI EPC
1.067 =0.028 -2.6
1.122 =0.0u44 -3.8
1.214 =0.021 =-1.7
1.779 =0.038 =-2.1
1.646 =0.030 -1.8
1.698 -0.041 =-2.4
1.269 0.030 2.5
1. 674 0.066 4.1
1.449 0.053 3.8
2. 005 0.049 2.5
2. 146 0.031 1.5
1.869 2.070 3.8
2.152 0.02u 1.1
3.346 -0.036 =-1.1
J.249 =0.003 =-0.1
3. 165 0.039 1.2
1.625 0.007 0.4
1.730 =-0.018 =-1.0
2.030 =9.023 -1.1
1.606 =0.022 =1.2
2.472 =~0.004 =-0.2
2.295 0.044 1.9
2.765 =-0.105 =3.7
4,071 -0.114 -2.7
J.voB 0.012 0.3
3.713 0.101 2.R
0.412 =-0.016 =-3.7
0-415 =-0.018 =-4.1
Q. 425 =-0.018 =-4.1
Jadtl -9.017 ~-3.5
0.542 =-0.059 -1.6
0.652 0.015 2.3
J.950 0.094 119
0.417 =-0.017 -3.9
va426 =0.013 =2.9
V.470 =-0.002 =-0.4
1.590 =-0.004 =-0.3
1.610  0.901 2.0
1.670 =0.010 -0.6
1.758 2.010 0.6
1.912 0.009 0.5
2.051 0.029 1.4
1.594 0.000 V.0
1.596 0.002 0.1
1.613 -0.042 =-2.6
1.609 0.005 0.3

- 0.041 2.8
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HIT PRATT PAOJECT DELFT SERLIES MODEL VILI-A (BASE KEEL) 1976
LWL= 5.249FT, LSH= 5.294 FT, WoTTED SURFACE= 9.198 FT**2, DRAPT= 1.135 FT, DISP=89.194 LB

UPAIGHT RESISTANCE WITH DOUBLE SAND

V-XTS
0.946
1. 183
1.389
1.5717
1.775
1.972
2.070
2.169
2.267
2.366
2.465
2. 563
2.662
2. 160
2.859
- 2.4958
d.056
3. 155
3.253
3.352
3,451
3.549

V-KTS
0.986
1.183
1. 330
1.517
1.775
1.372
2.070
2. 167
2.267
2. 306
2.465
2.563
2.662
2.169
2.859
2.958
3.u56
3. 155
3.253
3.452
3. 451

V/ELT FN RE
V. 428 0.1248 0.139
J. 914 v 153 0.179
T 0.179 V.235
0. 0Hb6 0. 204 0.299
Ve 771 J.23) V. Jbo
V.d57 0.255 0.445
U900 Je 264 0. 485
v.943 D281 v.527
0. 945 J. 293 0.571
1.928 0. 306 0.616
1.971 v.319 U.663
1. 114 V. 332 0.711
1.157 J. 364 J. 761
1.200 0.457 V.H12
1. 243 U370 0. 865
1.285 ). 363 0.919
1. 324 U. %0 0975
1.371 0.408 1.932
.41y V421 1.091
1. 457 U. 434 1. 191
1.500 J.647 1.213
1. 542 0.459 1.276

UPRIGHT BRE3ISTANCE WITH SINGLE SAUC
V/RLT Fy 't
v. 028 0.128 0.13)
0.514 0.153 0.179
V. 600 0.179 0.235
0. 6L ). 204 0,299
V. 7T1 Ve 240 0.3uH
0.857 0.255 0,445
Jde. 900 J.268 0.445
J. 943 v. 281 U. 527
). 985 Jad9d 0.571
1. 928 U.306 v.616
1.071 0.319 .00l
.14 J. 332 U711
1. 157 Jo J44 0.701
1. 200 Je 357 v.812
1.243 0.370 0.865
1. 285 d. 383 0.919
1. 328 9.396 V.975
1. 371 Q0.408 1.032
T. 414 0.421 1. 091
1.457 D434 1.151
1. 300 Q. 447 1.213
1. 542 J.459 1.276

3.549

RN5 ERBOk=

RR
V.05
U.u31
04122
U167
0.220
0.298
0.348
0.410
0,481
2.559
0.629
0.713
U.B22
U0y
1. 148
1.393
1-710
<. 101
2.571
3. 124
3. 710
baung

- ———

RR
0.345
0.072
0.1J6
e 191
v.210
0.210
0.317
0.372
0.639
v.511
v.574d
0.649
0.745
0.b812
1.044
1.274
1.574
1.953
2.425
2.991
3.015

0.004 LB 0.5 PERCENT

RU-LB *RU-LD* ERBOR £-pC CF CR SCR*

0.183 0. 184 0.001 0.7 0.00525 0.00216 0.00221
0.260 0.260 =0.000 -0.0 0.00504 0.00228 0.00228
0. 355 0. 351 =J. 004 =1.0  0.0v487 0.0u247 0.00232
0.4v0b 0.461 =0.005 -1.0 0.00472 0.00264 0.00257
3.539 0.592 0. 094 0.6 0.00461 0.00275 0.00290
J.743 0.750 0.0a7 1.0 0.90450 0. 00302 0.00310
0.833 0.841 0.0ud 0.9 0.00446 0.02329 0.93327
3.937 0.9u40 0.003 0.3 0.00441 0.00343  0.00345
1.052 1.047 =0.005 -0.4 0.00437 0.003458 0.00365
1.175 1.163 =0.012 =-1.1 V.00433 v.91393 0.09384%
1. 292 1. 287 =0.005 -0.4 0.00430 0.00408 0.00405
1.424 1.425 0.001 0.1 0.00426 V.0uu27 0.00328
1.583 1. 584 v.001 0.1 0.00423 0.00457 0.07453
1.773 1.775 0.003 0.2 0.000620 0.00496 0.02498
2.013 2.014 2.0mMm 0.1 0.008417 0.93553  2.39558%
2.113 2. 315 0.u002 0.1 0.00414 0.00627 0.00628
2.675 2.685 =0.200 =0.0 0.00411% 0.00721 0.00721
3.133 3.133 =0.030 0.0 0.00408 0.027831 0.00831
3.662 3.662 =0.020 -0.0 0.00406 0.00956 0.00°56
4,275 4.276 0.4092 0.0 0.00u401] 0.01095 0.01395
4.983 4.977 =0.040 =0.1 0.00u601 0.01247 0.01245
5.756 5.760 0.003 0.1 0.00399 0.01401 0.01802

RMS ERBOR= 0.007 LB 0.7 PERCENT

RU-LD SRU-LB* EdhUR E-PC CF CR *CR*

J. 174 V.176 Jed)2 1.3 0.00525 0.99181 0.02190
0.251 0.250 =-0.002 =0.7 0.00504 0.00204 0.0013%
0.342 0.334 =0.304 =1.1 0.030487 0.00220 0.00212
0.450 J. 4uy =0.305 =-1.2 0.00472 0.03239 0.03231
V509 0.572 [P PRVINE ] 0.5 0.0uU461 0.00251 0.0025%
J.714 0.724 J.ul0 1.4 0.00450  0.07273 0.00.283
2.4902 0.811 0.099 1.1 0.00446 0.00292 0.00299
0.900 0.905 0.000 0.6 0.00441 0.00312 0.00316
1.310 1. 006 =1.033 -0.3 0.00437 0.001336 0.0033%
1.127 1.115 -d.012 =1.0 0.006433 0.00359 0.90351
1.241 1.231 =0.010 =0.8 J3.00439 0.00375 0.0) 3649
1. 360 1.359 =0.002 =0.1 0.00426 0.02389 0.90193
1.506 1.500 =-J.000 =0.0 0.00423  0.00414 0.00414
1.684 1.684 =049 =0.9 0.00429 0.004517 002451
1.909 1.910 0.0J1 0.0 0.00417 0.00503 0.00503
2.194 2.198 0.004 0.2 0.00414 0.09574 0.00576
2.549 24557 0.008 0.3 0.00411 0.00663 0.20667
2,985 2.994 0,039 0.3 0.0040nR 0.00773 0.00776
3.516 3.516 =0.11 =0.4  0.20406 0.09902 0.07992
4,143 be 120 =-0.017 -0.4 0.00403 0.01048 0.01002
4.028 4,826 =0.003 =01 0.00401 0.01196 0.01195
5. 606 5.614 0.097 0.1 0.00399 0.01354 0.01356

4. 331

‘L['



41T PRATT POJECT LELPT SERIES MODEL VILI-A (BASE KEEL) 1976

Lil= 5.299FT, LSA= 5.294 FT, 4LTCED SUKFPACE= 9.198 FT**2, DRAPT= 1.135 PT, DISP=49.198 LB

AVERAGE DLLTA CT BETWZEN DOUBLE AND SINGLE SAND=.00045

RESIDUA«Y ReSISTANCE COEFFICIZNTS:

VEIL: Ve HUUUY U. 60000
CR: Ja QU130 1.J0150
ak/DISP: J. 20031 V. 0UUR1

0.80000 1.09020
0.00199 0.0)281
v. 00192 V.00424

HLEL AND SIDZ FOKCL REZSISTAKCE COEPPICIENTS

ci: 1.5392
Te/T: U. Pub
TE: U.915
. 1
V/RTL: 1.028
CPHI: 0.1411£-05
co: 0.5769E-42
203 1.1
*RUs: 1.163
LUP: =0.042
EUP-PC: =2.7

2
1.220
Ve 2H2HE-(05
J. 1083E-01
1.778
1.775
0. 003
Jo 1

3

1.371
0.4110E-05
V. 2350E-21
3.128
3.133
=0.004
=Ja 1

1.20000
J. 00408
0.00886

4
0.680

0.1580E-02
0.435
0.452
=0.017
-3.9

1.40000
0.00824
0.02435

5
1. 169

0. 1045e-01
1.731
1.722
0.009

3.5

1.60000
0.01527
0.05692

1.80000
0.02132
0. 10411

—i;l.-



BIT PRATT PROJECT DELFT SERILS MODEL VIII-A {BASE KiEL) 1976

Li#L= 5.249FT,

LsH= 5.294 FT, WLTTED SUHPACE= 9.198 PT*#*2, DEA#T= 1.115 FT, DISP=89.198 LB

KUN V/sTL Phl FH AL RO EYC n Pkl EXC KT PRT EhEk EPC
1531 Tlou2d 10.0 3,703 1.163 1.131 =2.7 0.203 0.190 -6.5 1.334 1.321 -0.013 =-1.0
1532 1.928 1J.J 2.619 1.163 1.131 =2.7 0. 141 0.102 =27.5 1,272 1.233 =0.039 -3.1
1533 Tevid 10.0 1.330 1.163 1.131 =2.7 0.0m2 0.03% -52.9 1. 213 1.169 =0.043 =3.6
1534 ° 1,028 10.0  3.716 1.163 1.1317 =2.7 0.192 0.191 -=J.5 1.323 1.322 =0.901 =0.1
1532 1.249 12.0 1.2689 1.775 1.778 d.1 0.050 0.041 =27.0 1. 834 1.819 =0.016 =0.8
1536 1.200 10.0 2.579 1.775 1.71n Ja 1 0.107 0.087 -14.5 1.885 1.865 =0.020 =-1.1
1547 1.203 12,9 3. 707 1.775 1.718 0.1 0.175 J. 153 =12.6 1.953 1.931 =0.022 -=1.1
1530 1.028 20.0 6.048 1.163 1.137 =-2.7 0. 4nm Je 528 R.3 1.617 1. 659 0.041 2.5
153y teul3 20.0 4,204 1163 1.131 =2.7 0.249 0.289 15.7 1.380 1.419 0.039 2.8
1569 1o 343 22.) 5.2V6 1.163 1.137 -2.7 d.368 0.408 19.7 1.499 1.539 0.040 2.6
1541 Teudd 20,40 3.430 1.163 1.131 =2.7 0.179 U214 19.5 1.310 1.344 0.Mr15 2.7
1542 1.200 20.0 3. 393 1. 775 1.778 0.1 0,154 J.208 31.9 1.936 1.986 datad 2.6
1543 T1.2d0 24,9 5.%69 1.775 1.77d U.1 0.422 v, 433 2.4 2.220 2.211 0.010 0.5
1544 .2y 2J.0 4.092 1.775 1.778 Q0.1 0.275 0.306 11.4 2.053 2.084 0.031 1.5
1545 . 1.371 29.9 5.931 3. 133 J.128 =Jd.1 0. 467 9.397 =15.0 3.596 3.526 =0.070 -1.9
1546 1.377 240.0 J.486 3.133 3.128  -0.1 0.234 0.233 =-2.1 3. 367 3.362 =-0.005 =0.1
1547 1.371 20.0 4.703 3. 133 3.128 =0.1 0.307 0.308 0.6 3,435 3.437 Q.02 2.1
1548 1.571 29.0 3.u61 3.133 3.128 =-0.1 0. 159 0.232 4&b.1 3. 287 J.3o0 0.073 2.2
1549 TeVe®  30.9 6.247 1.163 11317 =2.7 0.642 0.640 =0.3 1.773 1.771 =0.002 =0.1
1550 1.028 30.0 5.545 la163 1.131 =-2.7 0.551 0.541 =-2.9 1.682 1.671 =0.011 =-0.6
1551 1.u28 3400 B8.038 1.163 1.131 -2.7 U. 992 0.97¢ -1.6 2.123 2. W7 =-0.016 =0.R
1552 1.029 30.0 7.9 1.163 1.131 =2.7 0.829 0.400 =3.5 1.960 1.931 -0.022 =1.5
1553 1.272 30.0 7809 1.175 1.778 0.1 D841 U.503 =-4.5 2.619 2.581 =-0.033 -1.4
1554 1. 200 30.0 5.446 1.775 1.711 0.1 0. 480 0.493 2.8 2. 254 2.27T1 0.014 0. 6
1555 1.20) 30.0 6.670 1.775 1.778 C.1 0.652 Jubldl =1.6 2.4130 2.419 =0,010 =-0.4
1556 1.371 30.0  bL.6HO 3.133 3.126 =0.1 0.657 v.bl4b =-1.4 3.785 3.776 =0.009 =-0.2
1557 371 30.0 5. 346 3.133 3J.128 =0.1 0.478 v.534  11.5 3.607 3.602 0.055% 1.5
1550 1.37V  30.2 7.815 3.133 J.128 =9.1 0.311 0.765 ~5.7 3.9u0 3.894 =0.046 ~-1.2
1559 Q. 080 Q.0 0.015 0.452 UaliS =3.9 0.019 U.000=-10u.0 Ua 454 0.435 =-0.019 =-4.3
1560 Ve 0dV 0.0 0.622 U452 0.435 -=-3.9 0.024 0.011 -60.1 0.463 Q.46 =0.217 =-3.7
1561 Jebdhy Ve -U0.675 Je452 0.435 =3.9 0.033 0.013 -59.4 Ja 467 V.448 =0.019 =-84,1
1562 2.642 0.0 =-1.303 0.452 0.435 =3.9 0.055 0.049% =-9.8  0.4ng 0.484 =0.005 =1.1
1563 J. 080 0.0 =1.863 0.452 0.435 -3.9 0.101 9.101 =-J.2 0.536 0.5)6 =-0.0J2 =0.0
1564 0.6439 Qeu  =2.540 V52 D.435 =-3.9 0. 169 0.187 1. ¢ 0.604 0.622 0.018 3.0
1565 V. 680 0.0 -=-3.142 0.452 0.435 =-3.9 | 0.260 0.286 10.3 0. 694 D.721 0.027 3.8
1506 Jabdd U.) =3.812 Q.452 2.435 =3.9 2.405 0.422 4.1 J.BYY 0.856 0.016 2.0
1567 1. 189 0.0 =0.u3i 1.722 1.731 0.5 =0.005 0.900-100. 2 1.726 1.731 0.005 0.3
1568 1. 149 0.0 0.603 1.722 .73 0.5 0.004 0.904 =19.7 1.735 1.735 =-0.70 =2.0
1569 1.1a29 Jaod  =0,5171 1.722 1.731 Je b 0.013 Ja003 =75.7 1. 744 1.734 =0.019 =-0.&
1579 1. 189 V.0 -1.197 1.722 1.731 v.5 Q.026 0.014 =072.7 1.757 1745 =0.012 =0.7
1571 1. 149 0.0 =1.892 1.722 1.7 0.5 0.339 2. 034 =-13.4 1.770 1.765 =0.905 =2.3
1572 1. 139 0.0 =2.729 1.122 1.731 0.5 0.068 0.071 4.1 1.799 1.802 0.003 0.2
1573 1. 199 0.0 =3.8603 1.722 1.731 0.5 0.176 0.137 =22.0 1.907 1.8686 =0.039 -2.0
1574 1. 149 v.¥ =5.26) 1.722 1.701 0.5 0. 240 0. 262 9.4 1.57 1.994 0.023 1.1
1575 1. 139 0.0 =-6.614 1.722 1.731 0.5 0.379 U415 9.5 110 2.146 0.0386 1.7
BAS 2.2 31.9 0.029 1.9

_GL-



41T PeATT Pa0JolCT DELKFT SERIES MODEL IX-A (DASE KEEL) 1976

LW¥L= 5.249FT, LSA= 5.UH8 FT, WETTED SUHPACc= 9.073 FT#¢2, DRAFI= 1.135 FT, DISP=RY9.198 LB

UPRLGHT RSSISTANCE WITH DOUBLE SAND

Y-KI3
0.546
1.183
1. 3480
1977
1.7715
1.972
2.07¢
2.163
2.2617
2,366
2.465
2.563
2.662
2.76)
2.859
2. 4958
3.055
3.155
3.253
3.352
J.421
3. 54

UPRIGAT ARESISTABCR WITH SLMGLE

V-XTS
0.986
1. 143
1. 380
1.577
1.775
1.972
2.479
2.169
2.207
2.366
2,465
2.563
2.602
24760
2.859
2.95¢8
3.0586
3.155
3.253
3. 452
3.451
3. 549

V/BLT
0. 437
Je 524
v.612
J. 6Y9
1. 787
0.RB74
0.918
J.962
1. 035
1.949
1.494%]
1. 136
1.180
1. 228
1.267
1.311
1. 359
1. 399
1.442
1. 4de
1.530
1. 573

V/HLT
J.437
V. 524
0.612
J. 699
U. TE7
).d74
v.918
0. 962
1. 0U5
1. 049
1.093
1.136
1. 180
1.224
1. 267
1.311
1.355
1. 399
1642
1. 4H6
1.530
1.573

RYS EHROR= 0.008 LD 0.4 PERCZNT

FN 13 RR RU-LB *RU-LB* ERROR E=2C CF CR *CR*
2.130 0.127 0.0u9 0.176 0.176 =0.4900 =-0.0 0.00522 0.006202 0.00203
Ja 150 9.175 J.0178 J.254% 0.253 =0.2)1 =0.3 0.00501 0.00223 0.00220
d.182 0.231 0.113 0. 344 Ve 344 0.390 Q.1 0.004c4 Q. 00237 0.00213
J. 208 0.293 0.157 0.450 0.452 0.002 0.5 0.00470 0.00252 9.0)256
J.234 9.361 0.214 J.575 0.577 0.002 0.3 0.00u58 0.00272 0.00274
V. 260 0.436 0.285 0.721 0.721 0.000 0.0 0.004uy 0.00293 0.00293
0.273 0.476 0.329 0.805 J. 801 =J.704 =J.4 0.00443 0.00307 0.22393
0.280 0.517 0.376 J.891 0.8HA -0.0J5 =0.6 0.00439 0.00317 0.920315
0.299 J.560 Q.u28 J.984 0.9u2 =0.025 -0.5 0.00435 0.0Q332 0.29323
0.312 Y. 604 0.485 1.089 1.086 -0.003 -0.2 0.00431 0.00346 G.003uu
0.325 0.650 0.549 1.199 1.203 0.003 0.3 0.00427 0.00361 0.00163
0.338 0. 697 0.630 1.327 1.338 D.011 0.4 0.00428 0.2)383 2.12369
0.351 0.746 0.744 1.490 1.503 0.013 0.9 0.00421 0.00419 J. 00427
0.364 V. 796 0.919 1.715 1.715 =3.001 =0.0 0.00417 0.00482 0.00481
2.377 Q.0u8 1. 143 1.997 1.992 -0.9175 -0.2 0.0%414 2.2)561 0.00553
Ua39v 0.902 1.455 2.357 2.355 =0.002 -0.1 0.00uT2 0.00668 0.00060
V. 403 V. 956 1.868 2.324% 2.811 -0.013 -0.5 0.00409 0.00799 0.0)793
J.416 1.012 2.303 3.375 3. 306 -0.009 =0.3 0.00406 0.00943 0.00983
0.429 1.079 2.951 4.021 4.020 =0.0J0 =-0.0 0.00404 0.01114 V01110
0.%42 1. 129 3.631 4.769 4.773 '"PORLE 0.3 0.00491 0.91291 0.21295
G456 1. 190 4.408 5.593 5.613 0,015 0.3 0.003%9 0.01479 0.0147%
d. 469 1.251 5.245 6.537 6.523 -0.014 -0.2 0.00397 0.01676 0.01671

SANL RNS BREOkK= 0.008 LB U.4 PERCLNT

FN RF KL RU-LD *iiJ=-LB* ZBEOH E-rC Ccp CR *CR*
0.132 e 127 0.034 0.165 0. 165 0.00d 0.1 0.00522 0.20158 0.02158
0.156 0.175 0.063 0.23n 0.237 =0.001 =0.3 0.00501 0.00179 0.00177
0.182 U231 0.093 J.324 0.324 =J.70 =0.1 0.JJ484 9.0 196 0.20195
0.208 V.293 0.131 0.423 0.425 0.002 0.5 0.00470 0.00210 0.92213
0.234% 0.301 0.179 0.540 0.543 0.003 0.5 0.00458 0.00227 0.092130
). dou 0.436 241 0.677 0.678 Je 01 0.1 0.00449 0.00247 0.20248
0.274 0.476 0.231 0.7586 0.7513 =0.003 =0.4 0.0044° 0.00261 0.00259
J.2d6 0.317 ve323 Ja. 840 V. 835 =0. 995 =0.6 0.0u439 J.00274 0.02279
0.299 0.560 v.3M 0.930 0.925 =0.035 =0.6 0.00435 0.002a% 0.0G2n4
d.312 0.6uV4 0.425 1.030 1.025 =0.004 -0.4 0.00431 0.00304 0.00330
Je 325 0.659 0.408 1.138 1. 138 0.001 0.1 0.39427 O.uu32i 0.00321
0.33R 0. 697 0.562 1.259 1271 J.013 1.0 0.uub24 0.00341 0.0G349
0. 351 0. 746 0.676 1.422 1.430 0.013 0.9 0.09421 9.90381 0.071389
V.64 0.796 Q.846 T.042 1. 645 Va3 ve2 0.00417 0.20443 0.00445
0.377 0. A48 T.021 1.929 1.921 =0.008 -0.4 0.00u14 0.00528 0.00524
J.394 0.342 1. 380 2.282 2.28) =3.222 =0.1 U.0%412 0.00630 0.39629
Jeoliud 0.956 1.78% 2,745 2.131 -0.0 W =0.5 0.00409 0.00765 0.00759
Ja. 416 1.012 2.273 3.245 3.279 ~0.006 =0.2 0.90u406 0.0J)912 0.07910
J.429 1.070 2.8601 J.931 3.927 =0.004 =0.1 0. 00404 0.01080 0.01578
0.442 1.129 3.529 4.658 4.673 0.014 0.3 0.00401 0.21255 0.01259
0,456 1. 190 4.310 5.490 5.507 0.317 0.3 0.00399 Q.97442 0.014u8
0.409 1.451 5.177 6. 429 ba 414 =J.015 =0.2 0.00397 0. 01642 0.01617
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AVZsAGE DELTA CT BEIWEEX DOUBLE AND SINGLE SAND=.00039

BESIJUART BESISTABCE COLFPICIENTS:

VhTL:
CR:

Bb/D1SP:

0.%0000 1.60009 V. B8U0U0 1. 03939
. 00119 0.00158 U.00199 U.00249
2.00227 PP E TR v.00182 0.00356

HEEL AMD S1DE FORCE R23ISTANCE COEFPPICIENTS

c1:
TE/T:
TE:

YV/BRTL:
CPHI:
co;

BO:
BRU*;
0P
EUP-PC:

1.5250
V.81
0.919

1

1. 049

0. 1380E-1)5
0.5298L- 0
1.077

1. 046
=U.010
=-V.9

2
T.224
0.4660E-95
Ve 1030 E-01
1.720
1.715
Q006
0.3

3
1.399
Je 539 4E-05
0.2R10:-01
3.519
3.366
0.153
4.5

1.20000
0.00372
0.ud765

4
0.693

0.1594L~u2
0. 430
0.4u4
=0.014
~3.1

HIT PHATT PHOJECT DZLFT SERIES MUDEL IN-A (BASE KEEL) 1976
LUL= 5.243FT, L38= 5.0H% #T, WEWTED SURPACE= 9.073 FT**2, DEAFT= 1.135 PT, DISP=89.148 LB

1.489300
0.00K72
0. 02442

5
1.212

0.9865E-02
1.0663
1.654
0.209

0.5

1.60000
0.01704
0.06230

1.80200
0.02160
0.09996

_1:8..



LeL=

RUN
1584
1581
1504
1543
1584
1535
1536
1547
1543
1949
1599
1591
1532
1593
1594
15995
15%0
1597
1590
159y
1600
1631
Toe
1633
1604
16U5
1626
1607
1603
1609
1519
1612
To 11
1613
1614
1615
1ole
1617
1613
1619
1620
1621
lo22
1643
1 'PL]
Tels5
1640
1627

$IT PKATT PHOJECT DELFT SER1ES KUDEL IX=A (BASE KLzL) 1976
LSH= 5.066 FT, WEITED SURFACE= 9.073 FT=*2, Dd4AFIL= 1.135 FT, DI5P=89.19A LB

5.249FT,

Y/sTL
1.049
T.udy
1. 149
1.949
1.949
1.224
1. 2424
1.2:4
Tevul
1.049
1.149
1.v49
l1.ud9
1.226
. 1. 224
1.228
1. 24
1. 349
1.1379
1. 395
1.33%
T.949
1. ud9
1.04)
1.224
1. 224
1.224
1. 349
1.399
1.319
J.0693
J.693
U.093
Vab13
J.6i3
V.0
Jobdd
J.u'il
J.b¥3
1.212
1.212
1.212
t.212
1. 212
1.212
1. 212
1.212
1.212

PHI
14J.0
10.0
4.9
1.0
.0
19.9
10.v
10.0
PRI
20.0
20.0
20.0
20.0
2u.1
20.0
20.0
20.0
2y. 0
20.9
20.0
20.0
3J).0
Ju.0
30.0
3J.0
30.0
372.9
30.0

ocCcococcoocEccoccC
e 8 a % 8 & 0. B 8 8 & 8 8

coococccocococC

[N = -
. " 8
(=X N

Fil
1.598
2.850
22299
31.359
3.060
3.134
0.947
2.111
4.5u0
Ja ol
5.502
bouud
4.265
4109
2.947
54347
b.636
3. 144
5.551
4.265
3.890
5.135
T.4U5
6.283
4 .4590
1. o4
5.815
5.0506
Ta243
6.153
0.011
=2.679

0.815
=1.226
-1.905
-2.491
-3. 149
=3.757
-0.342
=0.013

0.483
-0.648
-1.264
-2.538
-3.907
=He223
-b. 438
=7.048

SHI*

1.086
1.016
1. )d6
1.UH6
1.J86
1.715
1.715
1.71%
1.986
1086
1.J86
1.J86
1. )86
1.715
1.715
1.715
1.715
3.360
3. 366
KT
3. 366
1. 086
1.0%6
1.J86
1.715
1.715
1.71%5
3.3b0
3.366
3.360
0. 444
Uollly
V444
O.0ly
Ualiy
G.4uy
Dedliy
V.ld4y
V. 440G
1.654
1.654
1.654
1.654
1.054
1654
1.654
1. 654
1.654

RO

1.077
1.077
1.077
1.077
1.077
1.720
1.720
1.723
1.0%7
1.017
1.9077
1.077
1.077
1.729
1.720
1.7290
1.720
3.519
3.519
J.519
3.519
1.077
1.077
1.977
1.720
1.720
1.729
3.519
3.519
3.519
0.41390
Q.43
V.44
0.430
Q.63
0.430
Ja43)
O.430
0.430
1.663
1.663
1.663
1.603
1.603
1.663
.60l
1.663
1.663

EpC 8]
-0.9 J.u52
=0.9 0.118
-J.9 2. 092
=-0.9 0.160
=-0.9 G143

0.3 0.153

0.3 0.041

2.3 e 285
-0.9  G.29?
-0.9 0.198
-0.9 0. 835
-0.9 0.2°4
-0.9 0.266

0.3 d. 321

0.3 0.229

e 3 V. 434

0.3 0.359

4.5  0.255

4.5 0.436

4.5 0,322

4.5 U. 299
-0.9 0. 445
-0.9 0.H0%
-3.9 N.621

U.3 0.531

0.3 0.Aud

0.3 N.692

4.5 0.575

4.5 04451

4.5 0.092
-3.1 0.017
-3.1 0.024
-3.1 0.019
=3.1 2.052
-3.1 ¢. 103
-3.1 0.178
=-3.1 Js 260
-3.1 0. 374
=3.1 0.017

0.5 0.306

0.5 =0.004

0.5 =0.0d3

0.5 0. 045

0.5 0. 056

0.5 0. 134

0.5 #2520

0.5 0. 389

0.5 0. 469

2.3

PEH EPC KT PHT EDR E?C
Q.044 =14.8 1.129 1.121 =-0.008 =-0.7
0.114 =3,3 1. 195 1.1971 -0.004 ~0.3
0.079 -12,2 1.166 1.155 =-0.011 =-0.9
0.154 =3.9 L2137 1. 231 =-0.006 -0.5
0.130 -8.8 1.219 1.297 =0.013 ~-1.2
Ua 132 =16. 4 1.878 1.852 =0.026 ~1.4
0.049 19.0 1.762 1.769 0.008 0. 4
0083 =3.2 1.806 1.803 =0.303 =~0.1
0.304 2.3 1. 374 1.380 0.007 0.5
0.202 2.1 1.274 1.278 0.004 0.3
0.429 6.1 1.442 1.506 Q.05 1.7
0.303 6.7 1. 360 1. 379 [+ RV 1.4
0.278 4.4 1.343 1.354 0.012 2.9
0. 326 1.4 2. 042 2.046 0.00% 0.2
0.246 12.1 1.940 1.967 0.026 1.4
U430 =d.8  i.154 2.150 =0.004 =0,2
9.365 1.6 2.079 2.045 0.006 0.3
0.262 2.7 3.778 3.781 0.007 Q.2
0.410 =6.u 3.955 3.929 -0.026 ~0.7
0.321 6.4 l.nt 3.840 0.019 0.5
0.299 -0.9 J.aie 3.6818 =0.092 -9.9
0.442 =0.0 1.521 1.519 -0.003 -0.2
0.400 =1.1 1.885 1.876 =0.009 =0.5
0.607 =2.2 1.6A98 1.684 =0.214 =90.8
0.559 5.4 2, 251 2.240 ¢. 029 1.3
0.850 -4.2 2.604 2.571 -0.9038 -1.4
O.088 =J.5 2.412 2.408 =-0.003 =0.1
d.u iy 6.7 4. 094 4.133 0.039 0.9
2.804 =5.5 4.3T) 4,323 =0.947 =1.1
0.700 1.2 .21 4.219 0.009 0.2
0.000-100.0 0.448 0.430 -0.017 -3.3
0.013 -85.7 0. 454 0.443 =0.011 =2.4
J.011 =43.1 0. 4590 0.441 =0.009 =-1.9
Jo 043 =17.6 J. 48B3 D474 =0,009  =-1.9
0.104 1.1 0.534 0.535 0.001 0.2
J.179 0.2 0. 608 J.609 0.000 0.1
Qa206 1J.2 J.099 Ja 717 0.027 3.8
Q. 406 Had 0. 805 J.836 0.032 3.9
0.403 =50.5 Ja 4us Jd.434 -0.014 -=3.1
0.009 =99Y.9 1. 669 1.663 =-0.006 =0.3
J.002-12%.2 1.656 1.665 ¢.010 0.6
0.J0u=243.2 1.660 1.668 0.9)8 235
0.015 =66.7 1.709 1.078 =0.030 =1.8
d.061 7.3 1.720 1.724 0.004 0.2
0. 143 T4 1.797 1.807 0.010 0.6
0.256 2.4 1.914 1.920 0.006 0.3
0.590 0.1 2.053 2.053 0.0J0 3.0
0.467 =-0.3 2.132 2.130 -0.002 -0.1

8.5 0.017 1a4

——————-—
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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 632*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
1 2 3 4 5 6 7 8

Displacement/Length 4(Long tons)/(.01L)" 283 283 282 236 366 70 230 283
Velumetric v/L} x 107 9.91 9.92 9.88 8,27 12,83 12,96 8,06 9.91
Wetted Surface (Cance Body) Sc/L? +2520 «2389 2746 »2283 .2912 .2750 .2404 .2543

_(Total) s/L? .3315 .3185 «3541 +3078 3707 .3545 .3199 »3338
Length/Draft  (Cance Body) (LT, 12.51 10.95 14.47 13.79 10.81 9.38 15.63 12.51
Length/Draft (Total) Lf’l'.. 4.62 4.39 4.83 4.75 4.33 4.09 5.01 4.62
tengeh/Beas L/BWL 3.12 3,57 .n 3.45 2.68 3.12 3.12 .22
Re.s:/Drult WL/T 4.00 3.06 5.35 4,00 4,00 3.00 5.00 3.89
Long Pos. of CB (Z L Aft of FWL) xBIL X 100 52.10 52.10 52.10 52.10 52,10 52:10 52.10 52.21
Vert. Pos. of CB (I L Below DWL) znlL x 100 2.68 3.08 2.32 2.43 3.11 3.57 2.13 2.68
lit. cf Metacenter (% L Above DWL) znli % 100 10.21 5.58 17.49 8.93 12.13 6.40 13.50 10.00
Frismatic (Canve Brdy) CP-Vc/AlL 573 573 +573 .573 .573 .573 +573 .595
Midships Section (Canoe Body) C]-Anllwl. x T, .637 .637 .637 .637 w37 637 .637 .637
katurilane Cm,"AHPIL x BWL .690 .690 .690 .690 .690 .690 .690 724
NUTES: (1) Displacement/Length and Volumetric ratios are based on tested 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 coefficicnt is based on the midships scction area, which is approximately 1.1% less than the maximum section area
for all models. (The scction with maximum atea is located approximately .0SL aft of amidships),

) The reference length L corresponds to the distance between stations 0-10 on the lines drawing. The actual waterline length
exceeds this value by a small omount 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 .
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MIT - H IRVING FRATT OCEAN RACE HANDICAFFING FROJECT
LINES FPROCESSING FROGRAM - JAN 1978

DELFT MODEL

BEAM= 10,19 10.1%9 10.50 11.%0
DRAFT= 7.09 7.10 6.26 8.17

B/TC= 3.60 3.460
FREEBOARDS FRO

1 WITH KEEL

3.75 3.45

MAX SECT AREA= 21.23

M: FREEBRDARDS ASSUMED AS DESIGNED

"STEMHEAD" LOCATION!: XMEAS= -1.00 XRLWL(1)= -4.24
"FGO"= 4,28 "LEG"=31.17 FF(1)= 3.91 : FA{1)= 3.18
x 1 x 2 * 3 X 4 X
x x X X X
HEEL DEGREES x 0.0 X 2.000 % 25.000 x 0.0 X
FREEROARD FWD (AT 0.0 FT) * 3.911 x 3.912 % 4.135 % 3.101 X%
FREEBOARD AFT (AT 33.009 FT) % 3.175 % 3,178 % 3.669 *x 1.960 %
DISPLACEMENT CUBIC FT X 346.2 % 346.2 % 346.0 %k H22.6 X%
DISPLACEMENT POUNDS SUW * 22159 x 22159 % 22178 %X 39844 X%
LCB X AFT OF FWD END OF LWL(1)>% 51.87 X 51.87 % S51.89 x 5S4.11 %
VCB ABOVE WATERFLANE(1) FT % ~-1.11 % -1.,10 %x =0.73 % -0.37 %
VCG ABOVE WATERFLANE(1) "FT %k -0.64 % ~-0.66 % -0.48 %X -0.46 %
RM/DEG HEEL LBS-FT/DEG % O, X 1487. % 13469. X 0. %X
WETTED SURFACE SQ FT X 350.0 x 349.8 x 344.8 X 450.0 x
LATERAL FLANE AREA SQ FT X 104.7 x 104.6 X% 86.3 x 140.7 X
PRISMATIC COEFFICIENT x 0.503 x 0.503 x 0.509 *x 0,521 %
LWL (AVG 32.78)> x 33.01 % 33,00 * 31.58 x 37,91 %
LSM (AVG 32.47) % 32,39 % 32.38 ¥ 31.61 %x 346.88 x
L2M (AVG 32,05) X 31.39 % 31.39 ¥ 30.85 ¥ 35.75 %
SECTION AREA CURVES - AREA IN SQ FT AT GIVEN FOSITION IN FT AFT
INPUT REF LWL(1) X 1 x 2 x 3 X 4 X
1 0.0 -3.244 # 0.0 X 0.0 x 0.0 x 0.0 x
2 1.640 -1.4604 X 0.0 X 0.0 x 0.0 x 0.0 x
3 3.281 0.037 x 0.00 % 0.00 x 0.0 x 0.63 %
4 4,921 1.677 X 0.70 % 0.70 % 0.45 % 2.65 %
S 6.562 3.318 X 2,35 X% 2.35 x 2.02 % S5.99 %
- 8.202 4,958 X 4.51 % 4.51 % 4.24 X ?.01 %
7 ?.842 6.598 X 6.89 x 6.89 X 6.749 X 12.61 x
8 11.482 8.238 X ?.28 % ?.28 % ?.28 ¥ 146.16 %
? 13,123 ?.879 * 11.58 x 11,58 %x 11.72 % 19.52 x
10 14.764 11.520 X 14,06 x 14.07 X 14.34 % 22,99 %
11 146.404 13.160 X 17,15 % 17.16 *x 17.50 x 28.94 %
12 18.044 14.800 X 19.78 x 19.79 ¥ 20.13 x 30.28 x
13 19.485 16.441 x 21,25 % 21.25 % 21.53 x 32,31 x
14 21.325 18.081 X 20,30 ¥ 20.30 ¥ 20.52 x 31.76 %
15 22.966 19.722 X 18.01 ¥ 18.01 % 18.15 %x 29.467 %
16 24,4606 21.342 X 16.26 %X 16.26 %X 16.34 x 27.73 %
17 246,246 23,002 X 14,73 x 14,73 % 14.77 x 26.20 %
18 27.887 24,643 x 12.58 % 12.58 % 12,57 x 23.64 %
19 29,527 26,283 x ?.83 % ?.83 x ?.80 ¥ 20.23 ¥
20 31.168 27.924 X 6.76 ¥ 6.76 X% 6.70 X 16.25 %
21 32.808 29.364 X 3.75 % 3.75 % 3.60 x 11.98 %
22 34.448 31.204 3 1.25 % 1.25 x 0.92 % 7.76 %
23 34.089 32.845 X 0.01 * 0.01 % 0.0 x 4.05 x
24 37.729 34,485 b 4 0.0 % 0.0 * 0.0 % 1,32 %
25 39.370 358,126 x 0.0 x 0.0 x 0.0 x 0.07 %

NOGTE - TRAFEZOIDAL DISFLACEMENT IS

0.01 PER CENT LESS THAN SFPLINE
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MIT - H IRVING PRATT OCEAN RACE HANDICAPFING FROJECT
LINES FROCESSING FROGRAM.- JAN 1978

DELFT MODEL

BEAM= B8.96 8.96 9.357 10.33
DRAFT= 7.47 7.48 64.70 8.55

B/TC= 2.91 2.91
FREEBOARDS FRO
“STEMHEAD" LOC

2 WITH KEEL

3.24 2.84

M FREEBDﬁRﬁS ASSUMED AS DESIGNED

ATION?

MAX SECT AREA=

XMEAS= -1.00

21.23

XRLWL(1)= -4.25

"FGO*"= 4,28 "LBG"=31.17 FF(1)= 3.91 FA(1)= 3.18
x 1 X 2 X 3 X 4 ¥
X 4 *x x X
HEEL DEGREES ¥ 0.0 x 2.000 x 25.000 % 0.0
FREEBOARD FWD (AT 0.0 FT) * 3.910 x 3.911 x 4,065 *x 3.101 X
FREEBOARD AFT (AT 33,012 FT) x 3,175 x 3.177 x 3.525 X 1,960 %
DISPLACEMENT CUYBIC FT X 346.5 %X 346.5 % 346.7 k¥ G5B5.2 %
DISPLACEMENT POUNDS SUW X 22172 % 22172 x 22188 % 37449 X%
LCB %X AFT OF FWD END OF LWL(1)* S1.84 % 51.84 x 51.86 x 53.84 X%
VCB ABOVE WATERFLANE(1) FT ¥ =-1,25 % -1.25 % -0.98 *x -0.,52 %
VCG ABOVE WATERFLANE(1) FT X -0.66 % -0.66 X -0.66 X =0.66 X
RM/DEG HEEL LBS-FT/DEG X O, X 883. % 86%9. % 0. X%
WETTED SURFACE SQ FT X 336.5 %X 334.4 % 337.8 x 427.7 X
LATERAL PLANE AREA SG FT x 114.0 ¥ 114.0 X ?6.6 ¥ 149.8 X
PRISMATIC COEFFICIENT X 0.504 * 0,504 %x 0.508 x 0.520 X%
LWL (AVG 32.79) x 33.01 ¥ 33.01 x 31.98 x 37.51 X
LSHM (AVG 32.40) x 32,39 x 32,38 x 31.86 % 36,40 %
L2M (AVG 31.95) X 31.38 x 31.38 x 31.04 x 35.26 %

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

INPUT REF LWL(1) * 1 * 2 x 3 4 4 X
1 0.0 -3.248 * 0.0 x 0.0 x 0.0 X% 0.0 X%
2 1.640 -1.4608 0.0 X 0.0 x 0.0 X% 0.0 X%
3 3.281 0.033 0.00 X% 0.00 X% 0.0 X% 0.50 %
"4 4,921 1.673 x 0.70 X 0.69 % 0.54 % 2.35 %
S 6.562 3.314 * 2.35 % 2,35 % 2.15 % S.14 x
6 8.202 4.954 x 4,52 % 4,52 % 4,34 % 8.41 %
7 ?.842 6.594 X 6.87 % 6.89 % 6.80 ¥ 11.85 %
8 11.482 8.234 x ?:29 X ?.29 % ?.29 ¥ 15.20 X%
9 13.123 ?.875 X 11.56 * 11.56 % 11.66 x 18.47 X%
10 14.764 11.516 ¥ 14,11 % 14,11 %x 14.29 x 21.87 X%
11 16.404 13.156 X 17.20 * 17.20 x 17.41 X 25.70 %
12 18.044 14,796 X 19.85 %x 19.85 x 20,07 x 28.99 X
13 19.685 16.437 X 21.24 x 21.24 x 21,41 x 30.8B7 X%
14 21.325 18.077 X 20,29 x 20.29 x 20.41 x 30.26 %
15 22.9466 19.718 x 18,02 x 18.02 x 18.09 x 28.18 x
146 24.606 21,358 X 16,26 X 16,26 ¥ 16.30 x 26.41 X%
17 246,246 22.998 X 14.76 % 14.76 %X 14.78 ¥ 24,75 X
iB 27.887 24.463%9 ¥ 12,56 % 12.56 % 12,57 x 22,17 %
19 29.527 26.279 x ?.82 X% ?.82 % ?.82 x 18.84 x
20 31.168 27 .920 6.75 X% 6.75 X 6,74 % 14,95 %
21 32.808 29.560 x 3.75 % 3.75 % 3.68 ¥ 10.82 %
22 34,448 31.200 1.26 x 1.26 % 1.04 % b.79 X
23 36.089 32.841 x 0.01 X% 0.01 X% 0.0 x 3.31 %
24 37.729 34.481 x 0.0 x 0.0 % 0.0 .x% 0.88 %
25 39.370 36.122 x 0.0 x 0.0 x% 0.0 x 0.01 %

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= 64.74 6.75 5.79 7.82 MAX SECT AREA= 21.22
B/TC= 4,58 4.58 4.32 4.26 .
FREEBDARDS FROM: FREEBOARDS ASSUMED AS DESIGNED

*STEMHEAD" LOCATION: XMEAS= -1.00 XRLWL(1)= ~4.24
*FGO"= 4.28 "LBG"=31.,17 FF(1)= 3.91 FA(1)= 3.18
1 X 2 X 3 x 4 *
x x 4 X X
HEEL DEGREES x 0.0 X 2,000 x 25,000 x 0.0 X
FREEBOARD FWD (AT 0.0 FT) ¥ 3.910 x 3.912 ¥ 4.245 %X 3,101 X
FREEBOARD AFT (AT 33,007 FT) x 3,175 x 3.179 *x 3,878 X 1.960 X
DISPLACEMENT CURIC FT X 3446.5 % 3446.5 %X 346.B % 670.0 X
DISPLACEMENT FOUNDS Su X 22178 % 22178 x 22196 % 42879 X
LCB X AFT OF FWD END OF LWL(¢(1)%X S1.90 * 51.90 *x 51.91 % 54.42 %
VCB ABOVE WATERFLANE(1) - FT X =-0.97 x -0.97 % -0.46 X -0.24 X
VCG ABOVE WATERFLANE(1) FT X =0.66 X -0.66 X =0.,66 % =-0.66 %
RM/DEG HEEL LBS-FT/LEG % 0. X 2437, x 2054, X% 0. %
WETTED SURFACE sSQ FT x 374,0 x 373.7 % 355.3 % 485.9 %
LATERAL FLANE AREA S@ FT * ?5.8 X 5.7 % 77.9 %X 132.2 X
PRISMATIC COEFFICIENT ¥ 0.504 x 0.504 % 0.511 x 0.524 X%
LWL (AVG 32.84) % 33.01 x 32.99 x 31.28 % 38.38 ¥
LSM ~ (AVG 32.54) x 32.40 x 32,39 x 31.27 % 37.42 X
L2M (AVG 32.12) x 31.39 x 31.3%9 *x 30.51 % 36.31 %
SECTION AREA CURVES - AREA IN SQ@ FT AT GIVEN FOSITION IN FT AFT
INFUT REF LWL(1) * 1 x 2 * 3 x 4 X
1 0-0 "3.240 X 0.0 X 000 0.0 b 3 0.0 X
2 1.640 -1.600 x 0.0 x 0.0 X% 0.0 X% 0.0 x
3 3.281 0.041 s 0.00 % 0.00 % 0.0 X% 0.80 x
-4 4,921 1.481 x 0.70 X% 0.70 % 0.29 % 3.03 %
S 6,562 3.322 x 2,36 % 2.36 % 1.82 x 6.18 %
- 8.202 4.962 * 4.51 % 4.51 % 4,08 x .79 %
7 ?.842 6.4602 X- 6.89 % 46.88 % b.66 X 13.57 %
8 11.482 8.242 X P27 X .27 % ?.28 ¥ 17.30 %
9 13.123 . 9.883 * 11.58 % 11.58 x 11.80 * 20.83 X
10 14.764 11.524 X 14,06 x 14,07 X 14,47 x 24.44 x
11 16.404 13.164 * 17.13 ¥ 17.13 x 17.66 x 28.49 X%
12 18.044 14.804 * 19.79 x 19.80 x 20.34 x 31.99 x
- 13 19.685 16.445 X 21.24 %X 21.25 x 21.73 x 34.07 %
14 21.325 18.085 X 20.35 x 20.34 x 20.72 % 33.62 x
15 22.964 19.726 *x 18.04 x 18.04 x 18,31 x 31,56 %
16 24,606 21.366 x 146.31 % 16.30 x 16.45 x 29.84 X%
17 26.244 23.006 *x 14.76 ¥ 14.746 % 14.8B1 x 28.09 %
i 27.887 24,647 x 12,59 x 12,59 ¥ 12.56 *¥ 25.45 X
19 29.527 26.287 x ?.83 % ?.83 % ?.71 ¥ 21.94 X
20 31.168 27.928 x 46.78 % $.78 % 46.58 x 17.85 x
21 32.808 29.568 x 3.76 % 3.76 % 3.45 x 13.43 x
22 34.448 31.208 x 1.26 X% 1.26 % 0.75 % ?.01 X%
23 36.089 32.849 x 0.01 x 0,01 x 0.0 x 5.02 %
24 37.729 34.48% x 0.0 x 0.0 x 0.0 x 1.93 %
25 ) 39.370 36.130 x 0.0 x 0.0 x 0.0 x 0.23 X%
NOTE — TRAPEZOIDAL DISPLACEMENT IS 0.01 PER CENT LESS THAN SPLINE

EE T ]



BEAM=
DRAFT=

=97

.MIT - H IRVING PRATT OCEAN RACE HANDICAFPFING PROJECT
AN 1978

LINES FROCESSING PROGRAM - J

DELFT MODEL 4 WITH KEEL

?.19 9.19 9.54 10.84
6.85 6.86 6.08 7.92

B/TC= 3.42 3.42 3.40 3.25
FREEBOARDS ASSUMEDL AS DESIGNED
XMEAS= -1.00

FREEBOARDS FROM?

"STEMHEAD" LOCATION:

1

0.0
3.911
3.175
288.3
18452
51.85
~1.06
-0.46
0.
324.6
?8.6
0.491

33.00
32.32
31.21

*FGO*"= 4.28 ‘LBG"=31.17
X
x
HEEL DEGREES 3
FREEBOARD FWD (AT 0.0 FT) x
FREEBOARD AFT (AT 33.001 FT) x
DISPLACEMENT CUEIC FT x
DISPLACEMENT FOUNDS SW X
LCB X AFT OF FWD END' OF LWL(1)%
VCB ABOVE WATERFLANE(1) ~ FT X%
VCG ABOVE WATERFLANE(1) FT %
RM/DEG HEEL LBS-FT/DEG *
WETTED SURFACE sSQ FT X
LATERAL PLANE AREA SQ FT x
PRISMATIC COEFFICIENT X
LWL (AVG 32.86) X
LSM (AVG 32.52) X
L2M (AVG 32.01) X
SECTION AREA CURVES - AREA IN SQ FT AT
INPUT REF LWL(1) X
1 0.0 -3.242 X
2 1.640 -1.602 X
3 3.281 0.039 x
4 4.921 1.679 *
9 6.562 3.320 g
é 8.202 4.9460 *
7 ?.842 6.600 x°
8 11.482 8.240 *
? 13.123 - 9.881 X
10 14.764 11.522 X
11 16.404 13.162 *
12 18.044 14,802 X
13 19.685 16.443 *
14 21,325 18.083 x
15 22,966 19.724 x
16 24,5606 21.364 3
17 26,246 23.004 x
i8 27.887 24,645
19 29.527 26.285 b
20 31.168 27.926 X
21 32.808 29.566 x
22 34.448 31.206 x
23 36.08%9 32.847 x
24 37.729 34.487 x
25 39.370 36.128 x

NOTE - TRAPEZOIDAL DISPLACEMENT IS

- MAX SECT AREA= 18.15

LR B B X R X X E X R XN N R X

XRLWL(1)= —4,24
FF(1)= 3.91 FA(1)= 3,18
X 2 L 3 # 4
X x 4
x 2.000 % 25.000 x 0.0
X 3.912 x 4,112 x 3.103
x 3.178 x 3.618 x 1.943
¥ 288.3 x 288.6 X 540.3
X 18452 % 18448 % 34581
¥ 51.85 x 351.87 ¥ 54.29
X -1.06 *x -0.72 x -0.31
X =0.66 ¥ —-0.466 ¥ -0.66
¥ 1108, x 1015, % 0.
X 324.5 x 319.6 %X 422.6
x 8.5 % 81.7 x 134.7
* 0.491 ¥ 0.497 x 0.514
x 32.99 x 31.59 % 38.16
¥ 32.31 % 31.55 x 37.17
¥ 31.21 x 30.67 x 36.00
GIVEN POSITION IN FT AFT
E 2 X 3 x 4
0.0 x 0.0 x 0.0
x 0.0 x 0.0 x 0.0
b 0.00 x 0.0 x 0.61
* 0.58 x 0.37 % 2.38
x 1.94 x 1.67 % 4.90
X 3.70 x J3.48 % 7.81
x S.65 % 5.53 x 10.86
t 7.62 % 7.62 % 13.87
* ?.50 % P61 %X 16.72
X 11.65 % 11.86 x 19.75
X 14.41 % 14.469 x 23.29
X 16.86 % 17,14 x 246.39
X 18.16 x 18.40 x 28.19
X 17.18 * 17.35 x 27.56
* 14.95 % 15.06 %x 25.51
X 13.37 x 13.43 x 23.95
x 12,12 x 12,15 *x 22.53
* 10.32 x 10.33 x 20.36
x 8.06 x 8.04 x 17.53
x 5.95 % 5.50 x 14,20
x 3.10 x 2.97 *x 10.62
x 1.03 X% 0.76 % 7.04
X 0.01 % 0.0 x 3.83
x 0.0 x 0.0 x 1.39
X 0.0 x 0.0 % 0.13

LA A A RS A EEEEREEEEEEREERERYE XN,

0.01 PER CENT LESS THAN SPLINE
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MIT - H IRVING PRATT OCEAN RACE HANDICAPFPING PROJECT
LINES PROCESSING PROGRAM - JAN 1978
DELFT MODEL 5 WITH KEEL
BEAM= 11.87 11.87 12.13 13,66
DRAFT= 7.352 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 FF(1)= 3.%91 FA(1)= 3.18
% 1 x 2 X 3 X 4 x
, X % X x x
HEEL DEGREES ¥ 0.0 *x 2,000 x 25.000 x 0.0 X
FREEBOARD FWD (AT 0.0 FT) x 3.910 x 3,912 x 4,175 % 3.098 X
FREEBOARD AFT (AT 33.010 FT) x 3.175 x 3.172 % 3.753 X 1.957 X
DISPLACEMENT CUBIC FT X 455.7 x 455.7 % 456.1 x 771.8 %
- DISPLACEMENT FOUNDS SuW X 29161 x 291461 x 29187 x 49397 X%
LCB X AFT OF FWD END OF LWL(1)%x 51.90 * 51.90 x 51.92 % 353.88 x
VCB ABOVE WATERFLANE(1) - FT x -1.21 % -1,20 % =-0.76 x =-0.,49 x
VCG ABOVE WATERFLANE(1) FT % -0.66 ¥ -0.686 ¥ -0.66 X -0.66 %
RM/DEG HEEL LBS-FT/DEG * 0. x 2279. % 2118. X% 0. %
WETTED SURFACE sa FT x 392.7 x 392.8 ¥ 387.0 % 495.3 X%
LATERAL FLANE AREA SQ FT X 115.0 % 114.9 % ?4.1 X 150.9 %
PRISMATIC COEFFICIENT x 0.518 * 0.518 * 0.523 % 0.530 %
LWL (AVG 32.66) %x 33.01 x 33.00 ¥ 31.59 x 37.50 x
LSM (AVG 32.39) x 32,49 % 32.48 % 31.71 % 36.44 %
L2M (AVG 32.06) X 31.60 %x 31.60 % 31.06 x 35.38 X
SECTION AREA CURVES - AREA IN SQ@ FT AT GIVEN FOSITION IN FT AFT
INPUT REF LWL(1) x 1 x 2 * 3 X 4 X
1 °O° “30248 b 0.0 x 0.0 * 0.0 E 0.0 X
2 1.540 -1.408 X 0.0 x 0.0 x 0.0 x 0.0 %
3 3.281 0.033 * 0.00 X% 0.00 % 0.0 X 0.66 %
4 4,921 1.673 * 0.93 % 0.93 % 0.59 % 3.13 %
S b6.562 3.314 * 3.16 X 3.15 % 2.71 % 6.85 X
é 8.202 4.954 * 6,05 % 6.04 % S5.67 X 11.20 x
8 11.482 8.234 ¥ 12.41 x 12.41 x 12.42 % 20.31 x%
? 13.123 . ?.875 X 15.47 X 15.47 %k 15.67 % 24.60 x
10 14.764 11.516 X 18.68 x 18.6%9 x 19.06 x 28.95 X
11 16.404 13.156 X 22.34 % 22.34 x  22.81 % 33.61 X%
12 18.044 14.7%96 * 25.37 % 25.37 x 25.83 %k 37.49 %
13 19.685 16.437 X 27,07 x 27.08 x 27.46 x 39.86 X%
14 21,325 18.077 * 26,18 x 26.18 ¥ 26.46 X 39.40 %
15 22.966 19.718 X 23.79 x 23.79 % 23.96 x 37.25 %
16 24,6046 21.358 X 21.75 %x 21.75 % 21,85 x 35.22 %
17 26,246 22.998 ¥ 19,72 x 19.72 x 19.75 x 32.95 X
18 27.887 24.5639 * 146.78 * 16.78 x 16.78 x 29.51 X
19 29.527 26.279 ¥ 13.11 x 13.11 %x 13.08 ¥ 25.06 %
20 31.148 27.920 x ?.02 % 7.02 X% 8.93 * 19.86 %
21 32,808 29.540 x S5.01 % 5.01 x 4.83 X 14,37 %
22 34.448 31.200 x 1.68 x 1.68 x 1.24 % ?.00 %
23 36.089 32.841 X 0.02 % 0.02 x 0.0 x 4.36 %
24 37.729 34.481 * 0.0 X 0.0 x 0.0 x 1.15 %
25 39.370 36.122 X 0.0 X 0.0 x 0.0 x 0.01 %

NOTE - TRAPEZOIDAL DISPLACEMENT IS 0.01 PER CENT LESS THAN SFLINE

PR
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MIT - H IRVING PRATT OCEAN RACE HANDICAFPING FROJECT
LINES PROCESSING FROGRAM - JAN 1978
DELFT MODEL & WITH KEEL
BEAM= 10.32 10.33 10.98 11.73
DRAFT= 27.98 7.9? 7.13 9.06 MAX SECT AREA= 246.95
B/TC= 3.10 3.10 3.43 3.06 -
FREEBOARDS FROM:! FREEEROARDS ASSUMED AS DESIGNED

*STEMHEAD®" LOCATION: XMEAS= -1.00 XRLWL(1)= -4.25
"FGO"= 4.28 "LBG*=31.17 FF(1)= 3.91 FA(l1)= 3.18
x 1 x 2 x 3 X 4 X
x x X x *x
HEEL DEGREES x 0.0 *x 2,000 % 25.000 x 0.0 x
FREEBOARD FWD (AT 0.0 FT) * 3,910 % 3.911 x 4.086 X 3.098 X%
FREEBOARD AFT (AT 33.008 FT) x 3,175 % 3.177 %X 3.575 % 1.937 %
DISPLACEMENT CURIC FT X 454.2 % A454.2 X A54.6 X 724.1 X%
DISPLACEMENT FPOUNDS SW X 29071 x 29071 % 29091 %X 44345 %
LCB %Z AFT OF FWD END OF LWL(1)% 51.8%9 x 51.89 x 351.90 ¥ 53.62 X
VCB ABOVE WATERFLANE(1) =~ FT % -1.38 x -1.38 %X -1.06 ¥ -0.66 X
VCG ABOVE WATERFLANE(1) FT X -0.66 % -0.66 X -0.66 X -0.66 X
RM/DEG HEEL LBS-FT/DEG % 0. % 1293. % 1290, X% 0. X
WETTED SURFACE sSQ FT X 375.7 X 375.7 % 378.2 x 447.5 X
LATERAL FLANE AREA SQ FT X 126.4 % 126.4 % 106.9 X 162.0 %
PRISHMATIC COEFFICIENT X 0.519 x 0.519 x 0.522 *x 0,329 %
LWL (AVG 32.41) x 33,01 %x 33.00 % 31.99 % 36.97 %
LSH (AVG 32.31) % 32.48 x 32,48 x 31.96 % 35.94 %
L2M (AVG 31.98) X 31,60 % 31.60 % 31.26 *x 34.91 X
SECTION AREA CURVES — AREA IN S@ FT AT GIVEN FOSITION IN FT AFT
INFPUT REF LUWL(1) X 1 X 2 x 3 x 4 *
i 0.0 -3.252 * 0.0 x 0.0 x 0.0 X 0.0 %
2 10640 -1.612 X 0.0 X 0.0 3 0.0 x 0.0 X
3 3.281 0.029 b 4 0.00 % 0.00 % 0.0 x 0.51 %
4 4,921 1.4649 x 0.923 % 0.93 x 0.72 % 2.77 %
S 6.562 3.310 x 3.14 % 3.13 % 2.86 x 6.26 %
é 8.202 4,950 * 6,03 % 6.03 X 5.80 x 10,43 %
7 ?.842 6.390 * ?.18 x .18 % ?.04 X 14.79 X%
8 11.482 8.230 x 12.38 x 12.38 x 12.37 x 19.15 X
9 13,123 - 9.871 X 15.41 % 15.42 %x 15.55 % 23.26 %
10 14.764 11.512 X 18.45 %X 18.66 x 18.89 x 27.48 X
11 16.404 13.152 x 22,31 x 22.31 % 22.60 x 32,00 %
12 18.044 14,792 X 25.33 %x 25.33 x 25.62 %x 35.70 %
13 19.4685 16.433 X 26.98 X 26.98 X 27.22 x 37.97 %
14 21.325 18.073 X 26,07 X 26.07 ¥ 26.23 X 37.46 %
15 22.946 19.714 X 23.68 x 23.68 % 23.78 x  35.28 x
16 24,606 21.354 X 21.69 % 21.48 x 21.73 x 33.27 %
17 26.246 22.994 X 19.64 X 19.64 ¥ 19.67 x 31.02 X
i8 27.887 24.635 X 16.75 % 16.75 %X 16.76 x 27.69 %
19 29.527 26.275 x 13.06 x 13.06 x 13.07 x 23,30 X
20 31.168 27.916 x 8.98 % 8.98 X 8.98 ¥ 18.25 x
21 32.808 29.556 * 4.99 % 4.99 % 4,89 x 12.93 %
22 34.448 31.196 x 1.7 % 1.67 % 1.39 % 7.81 %
23 346.089 32.837 x 0.02 % 0.02 x 0.0 x 3.46 %
24 37.729 34.477 x 0.0 x 0.0 x 0.0 x 0.468 %
x 0.0 x 0.0 x 0.0 x 0.0 %

23 39.370 36.118
NOTE - TRAFEZOIDAL DISPLACEMENT IS 0.01 PER CENT LESS THAN SFPLINE

’
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MIT - H IRVING PRATT OCEAN RACE HANDICAFPING PROJECT
LINES PROCESSING FPROGRAM — JAN 1978

DELFT MODEL 7 WITH KEEL
BEAM= 10,10 10.10 10,12 12.05

DRAFT= &.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
XMEAS= -1,00

*STEMHEAD" LOCATION:

XRLUWL(1)= -4,24

3.18
4

0.0
3.103
1.963
962.5
36001
54.51
-0.21
-0.46
Q.
443.1
128.2
0.51é

38.52
37.62
36.47

21.19
18.36
15.03
11.43
7.78
4,46
1.82
0.28

LE R X B B X R X K B X X B 2

LA S A R E A B XX EEE R ERENERERZJEN N ¥

*FGO"= 4.28 "LBG"=31.17 FF(1)= 3.91 FA(l1)=
X 1 X 2 X 3
x X x x
HEEL DEGREES x 0.0 x 2.000 %x 25.000 %
FREEBOARD FWD (AT 0.0 FT) ¥ 3.911 x 3.912 x 4.180 X
FREEBOARD AFT (AT 33.018 FT) x* 3.175 x 3,179 x 3.750 %
DISPLACEMENT CUBIC FT X 281.6 x 281.6 x 281.9 x
DISPLACEMENT FOUNDS SW X 18024 x 18024 %x 18039 x
LCB X AFT OF FWD END OF LWL(1)X 51,82 ¥ 51.82 * 51.83 x
VCB ABOVE WATERFLANE(1) . FT X =-0.96 X -0.95 X -0.54 X%
VCG ABOVE WATERFLANE(1) FT X —-0.66 % -0.686 X -0.66 %
RM/DEG HEEL LES-FT/DEG X 0. X 15465. *x 1340, X%
WETTED SURFACE sQ FT x 337.5 x 337.2 x  323.9 %
LATERAL PLANE AREA SQ FT * ?1.9 % ?1.8 x 75.4 %
PRISMATIC COEFFICIENT X 0.489 x 0.489 x 0.497 %
LWL (AVG 32.91) X% 33.02 x 33.00 ¥ 31.35 %
LSH (AVG 32.57) ¥ 32.31 x 32.31 %x 31.27 x%
L2M (AVG 32,07) *x 31.19 * 31.18 x 30.39 x

SECTION AREA CURVES - AREA IN S@ FT AT GIVEN POSITION IN FT
INPUT REF LWL(1)  x% 1 X 2 x 3 X
1 0.0 -3.238 X 0.0 x 0.0 x 0.0 x
2 1,640 -1.598 ¥ 0.0 x 0.0 x 0.0 x
3 3.281 0.043 X 0.00 x 0.00 X% 0.0 x
4 4,921 1.4683 X 0.56 % 0.56 % 0.27 %
S 6.562 3.324 x 1.89 % 1.88 % 1.50 x%
6 8.202 4.964 x 3.62 % 3.62 % 3.31 %
7 ?.842 6.604 x. 5.51 % S5.51 % 5.33 %
8 11.482 8.244 X 7.44 X% 7.44 % 7.43 %
? 13.123 . 9.885 X P.26 % P.26 % ?.42 %
10 14,764 11.526 ¥ 11,34 x  11.34 % 11.64 %
11 16,404 13.1466 X 14,079 x 14.09 % 14.48 %
12 18.044 14.806 X 16.51 x 16.52 ¥ 16.91 %
13 19.685 16.447 ¥ 17.81 % 17.81 % 18.146 x%
14 21,325 18.087 X 146.84 x 16.84 x 17.11 %
15 22,964 19.728 ¥ 14,59 %X 14.59 ¥ 14.78 %
16 24,606 21.348 * 13.03 x 13,04 x 13,15 x
17 26,244 23.008 * 11.81 *x 11.81 x 11,85 %
18 27.887 24.649 X 10.06 ¥ 10.06 x 10.05 %
19 29.527 26.289 * 7.86 X% 7.86 x 7.78 x
20 31.168 27 .930 X S.42 X S5.42 x 5.29 %
21 32.808 29.3570 x 3.01 % 3.01 % 2.80 x
22 34.448 31.210 X 1.01 x 1.00 x 0.62 %
23 36,089 32.851 * 0.01 x 0.01 x 0.0 x
24 37.729 34.491 x 0.0 x 0.0 x 0.0 x
25 39.370 36.132 X 0.0 x 0.0 x 0.0 x

(o}

NOTE - TRAPEZOIDAL DISFLACEMENT IS 0.
D 1 |

1 PER CENT LESS THAN SFLINE
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MIT - H IRVING PRATT OCEAN RACE HANDICAPPING PROJECT
LINES PROCESSING FROGRAM

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= 20,461

B/TC= 3.58 3.58 3.76 3.49

FREEBOARDS FROM! FREEBOARDS ASSUMED AS DESIGNED

- JAN 1978

B M I N W M e A W I I M I MK M W W I M W M N M N

_ "STEMHEAD® LOCATION:! XMEAS= -1.00 XRLWL(1)= -4,24
"FGO"= 4,28 "LBG"=31.17 FF(1)= 3.91 FA(l1)= 3.18
x 1 x 2 * 3 4 X
x * X X *
HEEL DEGREES x 0.0 ¥ 2,000 x 25.000 x 0,0 X
FREEBOARD FWDR (AT 0.0 FT) x 3,911 x 3.912 * 4,106 * 3,090 x%
_FREEBOARD AFT (AT 33.009 FT) % 3.175 ¥ 3,178 x 3,711 x 1.945 %
DISPLACEMENT CUBIC FT X 346.2 % 346.2 % 346.5 kX 433.2 %
DISPLACEMENT POUNDS SuW X 22157 X% 22157 % 22174 %X ACS524 X%
LCB X AFT OF FWD END OF LWL(1)% 51.97 X 51.97 X 51.98 % 54.49 %
_VCB ABOVE WATERPLANE(1) . FT X -1,10 % -1.10 X -0.73 % -0.35 x
VCG ABOVE WATERFLANE(1) FT X —0.46 X -0.66 X ~0.66 % =0.66 %
RM/DEG HEEL LES-FT/DEG % O, X 1462, % 1352, % 0. %
WETTED SURFACE SQ FT ¥ 352.5 x 352.3 x 34%9.6 X 459.1 x
LATERAL PLANE AREA SQ FT X 104,77 x 104.4 % B6.7 % 141.2 x
PRISMATIC COEFFICIENT ¥ 0,512 x 0,512 x 0.518 x 0.535 %
LWL (AVG 32.97) *x 33.01 % 33,00 x 32.06 x 38.03 %
LSM (AVG 33.09) % 32.81 % 32.80 % 32.44 % 37.56 %
L2M " (AVG 33.,00) X% 32.09 x 32.09 * 31.99 x 346.83 %
SECTION AREA CURVES - AREA IN SO FT AT GIVEN POSITION IN FT AFT
INPUT REF LWL(1) x 1 x 2 X 3 X 4
1 0.0 -3.244 ] 0,0 X% 0.0 x 0.0 % 0.0
2 1,640 -1.604 X 0.0 x 0.0 x 0.0 x 0.0
3 3.281 0.037 X 0.00 x 0.00 x 0.0 X% 0.78
A 4.921 1.477 x 0.81 x 0.81 x 0.60 % 3.09
S 64562 3.318 X 2.62 % 2.62 % 2,44 x 6.27
é 8.202 4.958 x 4.86 X% 4.86 % 4.81 % ?.78
Ty, ?.842 6.598 X, 7.21 % 7.21 % 7.28 x 13.28
8 11.482 8.238 x ?.48 % ?.48 X% P.64 X 16,60
? 13.123 ?.879 ¥ 11,58 %X 11.58 x 11,79 ¥ 19.64
10 14,7564 "11.520 ¥ 13.85 x 13.85 kX 14.08 x 22,75
11 16.404 13.1460 ¥ 18.75 % 16.75 % 14.93 x  24.38
12 18.044 14,800 x 19,22 x 19.22 % 19.34 ¥ 29,50
13 19.485 16.441 X 20,62 %X 20.62 % 20.62 x  31.42
14 21,325 18.081 X 19.70 x 19.70 X 19.61 ¥ 30.91
15 22,964 19.722 X 17.54 x 17.54 X 17.39 x 29.04
16 24,606 21,362 X 16,00 x 148.00 %X 15.84 % 27.64
17 26.244 23.002 ¥ 14.76 X 14.76 ¥ 14.63 x 24.41
18 27.887 24,443 x* 12.84 x 12.84 X 2.78 ¥ 24.28
i9 29.527 26.283 ¥ 10.29 % 10.29 * 10.33 % 21.34
20 31.168 27.924 x 7.28 x 7.29 X 7.42 X 17,65
21 32.808 29.564 x 4,17 % 4.17 x 4,32 x. 13.45
22 34,448 31.204 x 1.44 x 1.44 x 1.41 x ?.06
23 36.089 32.845 x 0,01 x 0.01 X% 0.0 x 4.95
24 37.729 34.485 x 0.0 x 0.0 x 0.0 x 1,72
25 39.370 J6.128 x 0,0 x 0.0 x 0.0 x 0.11
NOTE - TRAPEZOIDAL DISPLACEMENT IS 0.01 PER CENT LESS THAN SPLINE
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MIT - H IRVING PRATT OCEAN RACE HANDICAFPING PROJECT
LINES PROCESSING FPROGRAM - JAN 1978

DELFT MODEL

? WITH KEEL

BEAM= 10.42 10.43 10.72 12.08

I I W I W W MW W I I N M MW

DRAFT= 7.09 7.10 64.26 8.15 MAX SECT AREA= 21.92
B/TC= 3.65 3.65 3.76 3.47 .
FREEBOARDS FROM: FREEBOARD'S ASSUMED AS DESIGNED
*STEMHEAD® LOCATION: XMEAS= -1.00 XRLWL(1)= -4,24
"FGD"= 4.28 "LBG"=31.17 FF(1)= 3.91 FA(l1)= 3.18
x 1 2 x 3 X 4
x X X
HEEL DEGREES x 0.0 *x 2.000 x 25.000 x 0.0
FREEBOARD FWD (AT 0.0 FT) x* 3.911 % 3.912 x 4,165 *x 3.113
FREEBOARD AFT (AT 33.009 FT) x 3.175 x 3.178 x 3.637 x 1.978
DISPLACEMENT CUBIC FT X 346.2 % 346.2 % 3446.5 % 611.0
DISPLACEMENT FOUNDS SW X 22158 % 22158 x 22174 x 35106
LCB X AFT OF FWD END OF LWL(1)%x 51.77 % 51.77 x 51.78 x 53.72
VCB ABOVE WATERPLANE(1) FT * -1.11 % -1.11 x -0.73 * -0.40
VCG ABOVE WATERFLANE(1) FT % -0.66 %X -0.66 X —0.66 ¥ -0.646
RM/DEG HEEL LES-FT/DEG X% 0. ¥ 1529. % 1400. X% 0.
WETTED SURFACE sSQ FT * 347.5 % 347.3 % 340.3 %X 440.6
LATERAL PLANE AREA SQ FT X 104.7 x 104.6 % 84.0 X 140.1
PRISMATIC COEFFICIENT X 0.495 % 0.495 x 0.500 x 0.509
LbL (AVG 32.67) x 33.01 ¥ 33.00 x 31.34 x 37.79
LESM (AVG 31.80) X% 31.91 % 31.90 *x 30.81 % 38.06
L2M {AVG 31.02) X% 30.62 %X 30.61 x 29.69 %X 34.53
SECTION AREA CURVES - AREA IN SQ FT AT GIVEN FOSITION IN FT AFT
INPUT REF LWL(1) x 1 X 2 X 3 * 4
1 0.0 -3.244 ' x 0.0 % 0.0 x 0.0 x 0.0
2 1.440 -1.4604 b 0.0 % 0.0 x 0.0 x 0.0
3 3.281 0.037 X 0.00 % 0.00 x 0.0 x 0.48
4 4,921 1.677 * 0.59 % 0.59 x 0.32 % 2.19
=1 6.562 3.318 x 2,07 % 2.06 % 1.63 % 4.86
é 8.202 4.958 x 4.14 X% 4.13 % 3.67 % 8.19
7 ?.842 6.598 X. 6.953 % 6.53 X 6.17 x 11.87
8 11.482 8.238 x ?.07 % ?.06 % 8.89 ¥ 15.67
L4 13.123 . 9.879 x 11.56 % 11.56 ¥ 11.63 *x 19.38
10 14.764 11.520 ¥ 14,30 %X 14.30 ¥ 14.60 x 23.23
11 16.404 13.160 x 17.60 x 17.60 x 18.08 x 27.51
12 18.044 14.800 x 20.39 %x 20.39 x 20.97 x 31.11
13 19.685 16.441 * 21.93 ¥ 21.93 x 22,50 % 33.25
14 21,325 18,081 x 20.93 x 20.93 % 21.457 x 32.62
15 22,946 19.722 x 18.51 * 18.51 x 18.91 x 30.32
16 24,606 21.362 X 16.54 %X 16.54 x 146.82 x 28.22
17 246.246 23.002 X 14.73 ¥ 14.73 x 14.86 x 246.02
i8 27.887 24.643 X 12.29 ¥ 12.29 x 12,27 % 22,92
19 29.527 26,283 x P.33 % ?.33 % ?.17 X 19,05
20 31.168 27 .924 6,20 % 6.19 x 5.90 x 14.74
21 32.808 29.564 x 3.30 x 3.30 % 2.88 x 10.41
22 34.448 31.204 x 1.05 % 1.05 x 0.53 x 6.39
23 36.089 32.845 * 0.01 x 0.01 x 0.0 x 3.12
24 37.729 34.485 x 0.0 x 0.0 x 0.0 x 0.93
25 39.370 36.126 x 0.0 X% 0.0 x 0.0 x 0.04

'NUTE = TRAPEZOIDAL DISPLACEMENT IS

PR |

*******ii****ﬁ************

0.01 PER CENT LESS THAN SFLINE
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