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further refine Noda's scale relationship. An experimental evaluation of the
scale model relationship was also performed.

The results showed that the effects of grain shape and size distribution ‘are
varied. In many cases there was little or no measurable effect; in others,
particularly for smaller wave steepnesses, marked differences were apparent.
These included multiple bars on profiles consisting of sediment with a bimodal
sediment-size distribution and an unstable bar on profiles consisting of
sediment with a very narrow unimodal size distribution or a spherical grain
shape. Recommendations are made to avoid such sediments as possible model
materials.

The experiments showed that the initial profile slope influences the final
stable profile shape. Under identical experimental conditions, the position
of the longshore bar on the final stable profile varied between experiments,
indicating that defining the "equilibrium profile' is not as straightforward
as has been assumed. '"Rocklite,'" a manufactured, lightweight ceramic sediment,
was a potentially useful model material.

The model evaluation tests were only partially successful. The slope of the
foreshore was reproduced in scale, but the shape of the offshore and surf zones
and the movement of the shoreline were not reproduced. The general results

tend to confirm the difficulties of obtaining successful beach models in
similitude.
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SYMBOLS AND DEFINITIONS
maximum projected area of a sediment particle normal to
its line of motion
Chezy coefficient
local water depth
sediment particle diameter
characteristic sediment size
median diameter of sediment particle
Froude number
densimetric Froude number

critical densimetric Froude number for the initiation of
sediment motion

friction factor
arbitrary functions
gravitational constant
wave height

breaking wave height
deepwater wave height
initial beach slope
27/L, wave number
wavelength

deepwater wavelength
scale ratio of "quantity"
Reynolds number

shear Reynolds number

critical Reynolds number for the initiation of sediment
motion



RYy hydraulic radius

S slope

Se energy slope

s.g. specific gravity

T wave period

U steady flow velocity

u horizontal velocity

U, bottom velocity

ump mass transport velocity

Uxc critical bottom-shear velocity for initial sediment motion
\ volume of sediment particle

W settling velocity

X horizontal coordinate axis

Y vertical coordinate axis

YS vertical distance between beach crest and bar or step
o proportionality symbol

B - beach profile discontinuity distance
Y specific weight

Y (vg - Yf)/yf, relative specific weight
Ye specific weight of fluid

Y specific weight of sediment particles
A horizontal scale ratio

i vertical scale ratio

v fluid kinematic viscosity

n 3.14159 (numerical constant)



density of fluid

critical bottom shear stress for initial sediment motion
bottom shear stress

w/ A, distortion

2n/T, circular frequency




GRAIN SHAPE AND SIZE DISTRIBUTION
EFFECTS IN COASTAL MODELS

by
J. Ian Collins
and
Charles B. Chesnutt

I. INTRODUCTION

Movable-bed scale models aid in the solution of many engineering
problems encountered in the nearshore zone. However, such models must
rely heavily on practical experience rather than on theoretical predic-
tions since it is not possible to model the complete physics of the
nearshore environment.

In general, scale models are expected to reproduce the dominant
physical phenomena governing the behavior of the prototype. Hence, two
essential steps are necessary: (a) The dominant phenomena must be iden-
tified and measured; and (b) the feasibility of modeling these phenomena
must be demonstrated. In movable-bed coastal models it is uncertain if
either of these steps can be accomplished satisfactorily at present.

The real need for an engineering model is to reproduce a known condi-
tion or history of events. Generally, it is unnecessary (or impossible)
to model all of the details and, in fact, such a modeling is probably
not desirable.

The approach taken by the scientist is to establish a set of scale
relationships (''theoretical similitude") based on reproducing the
dominant physical phenomena. To the dissatisfaction of both the scien-
tist and the engineer, this approach has not worked.

The engineer, confronted with a specific problem and an immediate
need for a solution, must attempt to reproduce a known history of events
("practical similitude") and not be overly concerned with obtaining
theoretical similitude.

This study is one of a series of reports prepared by Tetra Tech,
Incorporated, Pasadena, California, under contract to the U.S. Army
Coastal Engineering Research Center (CERC). The first reports by
Fan and LeMehaute (1969) and LeMehaute (1970) reviewed all the conditions
of theoretical similitude and proposed some guidelines to aid the engineer.
Noda (1971, 1972), in a following report, proposed a general scale-model
relationship for coastal engineers based upon obtaining a practical
similitude of equilibrium beach profiles. Relationships between the
horizontal and vertical scales, and the sediment specific weight and
median-diameter ratios were developed empirically, based upon modeling
the distance between the stillwater level (SWL) intercept and the beach
discontinuity on step-type profiles (Fig. la). Noda assumed that dupli-
cating this distance would provide a model applicable to all distances.




Breakpoint

(a) Step-Type or Summer Profile

y 1 Breakpoint

(b) Bar-Type or Winter Profile

Figure 1. Examples of beach profile classifications.



This study was conducted to further refine Noda's (1972) empirical
scale-model relationship and evaluate the validity and applicability
of that model law. The study plan consisted of three parts:

(a) Investigation of the effects of sediment-size distribution on
scale models;

(b) investigation of the effects of sediment shape on scale models;
and

(c) experiments by Tetra Tech, Incorporated, and evaluation by CERC
of the validity of the proposed scale-model law.

II. REVIEW OF LITERATURE ON EQUILIBRIUM PROFILES AND BEACH MODELING LAWS

1. Hydrodynamic Conditions.

Fan and LeMehaute (1969) and Noda (1971) reviewed in detail the
hydrodynamic conditions required for theoretical similitude and reduced
those conditions to the equations presented below. The term nquéntity
denotes the ratio of model to prototype with the subscript indicating
the parameter being modeled and A and yu are the horizontal and
vertical scales, respectively.

a. Condition 1. Coastal fluid phenomena are generally dominated by

gravitational and inertial forces and hence the Froude number F is an
important parameter:

Fe=— % (1)
1/2
(s
The requirement that np =1 yields:
vn =(§m)1/ ? (2)
up \dp

where subscripts m and p refer to model and prototype values respectively,
and thus:

n, = w2, (3)

A major parameter affecting beach profiles is the deepwater wave steepness,
Ho/Lo; if this parameter is to be preserved in model and prototype, then
the wavelength must be proportioned like the vertical scale and consequently,

n, =u . (4)




Since the wavelength is related to the wave period by:

2
_ g7 21 d
L — tanh ] s (5)

then the scale ratio for the period becomes:

np = u . (6)

The scaling of the wavelength with the vertical scale preserves the

refraction pattern, but produces a model wavelength larger by the
distortion £ = u/x.

b. Condition 2. The preserving of the same Froude number F, based
on the grain size and bed-shear velocity gives:

Y'nD = Tllzl . (7)

*

n

c. Condition 3. The requirement of identical Reynolds number R, and
assuming the viscosity ratio is 1 produce:

nonp = 1. (8)

d. Condition 4. The scale ratio for the bed-shear velocity under
turbulent conditions is:

nu, = i /52 ©

e. Condition 5. The scale ratio for the friction factor is:

u
ng =y . (10)

£. Condition 6. The kinematic condition for sediment motion becomes:
n .

u _ A, (11)
n H

and substituting equation (3) yields:

n, = US/Z/A . (12)

g. Condition 7. The Stokes sediment particle fall velocity in scale-
ratio form becomes:

n, = n%nYn . (13)



2. Beach Profile Parameters.

The terminology for the coastal zone used in this report is described
in Figure 1. Noda's (1972) law was based on modeling the "equilibrium
profile'" and, although there is a wealth of published profile data,
most of the data are not useful because the profiles were formed under
many varying wave conditions or, in laboratory experiments, under differ-
ent experimental procedures. The figure illustrates the two most broad
classifications of beach profiles as a bar-type or step-type.

Equilibrium profile implies a profile whose mean position is fixed
in space for the given wave conditions, with the expectation that the
actual profile at any given time will deviate from the mean profile;
also, equilibrium is a state which will be reached on a model beach
subjected to constant wave action for a sufficiently long time. The
equilibrium profile of a beach is a function of the wave characteristics
such as wave height, wavelength, wave period, and the sediment charac-
teristics (e.g., specific gravity and median diameter).

A noticeable distinction of both laboratory and prototype beach
profiles is the formation of "winter'" (bar) and "summer" (step) shapes
under different deepwater wave-steepness conditions (Hp/Lg). The winter
or "storm" profiles (Fig. 1b) are usually formed under large wave-steepness
conditions and are characterized by the erosion of material from the fore-
shore zone to the offshore zone, producing a flatter foreshore gradient
and the distinctive formation of longshoré bars. The summer or "ordinary"
profiles (Fig. la) are usually produced under small wave-steepness condi-
tions and are characterized by an accretion of material on the beach face
and in the breaker zone, producing a steep foreshore slope and no longshore
bar formation. This is an oversimplification because it is possible to
have beach profiles between these two idealized types, and other compli-
cations, including multiple bars, are frequently found. On prototype
beaches the actual beach profiles are functions not only of the waves and
sediment present, but are greatly influenced by the availability of lit-
toral supply of sediment.

Johnson (1949) suggested the range of deepwater wave steepness 0.025
to 0.03 alone represented the transition zone between summer and winter
profiles. Watts (1954) and Rector (1954) indicated that although the
deepwater wave steepness was important, other parameters such as sand
characteristics affected the beach profile. Saville (1957), testing
under prototype conditions, found that for a wave steepness as small as
0.0023, a winter-type beach was formed.

Bagnold (1940) suggested that the ratio of the deepwater wave height
to the grain diameter was an important parameter in obtaining beach profile
similarity. Bascom (1951) added credibility to this parameter by showing
that for prototype conditions the foreshore slope was related to the
median-grain diameter. Wiegel (1964) extended this data and showed the

effects of changes in the wave characteristics.
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Iwagaki and Noda (1962) tested this theory by using both Ho/Lo and
Ho/D5o as parameters to determine the criterion for the formation.of
longshore bars. Nayak (1970) extended this work to include material of
a different specific weight than sand and proposed another criterion for
the formation of longshore bars based on the parameters Hp/Lo and ‘
Ho/v'D5g (Fig. 2). The literature on equilibrium beach profiles was also
discussed by Nayak (1970).

Some investigators also attempted to find empirical equations to
describe the beach equilibrium profile. Rector (1954) derived empirical
power-law equations to describe the average beach slope, using laboratory
data. Eagleson, Glenne, and Dracup (1963) derived an empirical equation
for the offshore profile where the shear velocity was based on laminar
flow in the boundary layer. Yalin (1963) derived a model-law yelation-

- ship for the offshore zone also using a bed velocity based on laminar
boundary layer conditions. Larras (1961) determined an empirical relation
for the profile in the breaker zone in the form of a power-law relation-
ship which has not been found to be very useful. Many investigators tried
to quantify some of the most important characteristics of a beach profile.
This requires a choice of parameters useful to define the beach profile.

"~ The work of Sitarz (1963) appears to be the most comprehensive, although
other investigators, including this study, have not found very close agree-
ment with his proposed relationships (see Fig. 3, and Bonnefille.and
Pernecker, 1965).

Nicholson (1968) showed that certain beach profile parameters are
apparently a function of Ho/Lo only within certain ranges of Heo/Lo, but
for other ranges of Hp/Lo the beach profiles are influenced by the fall
velocity of the sediment particles. Figure 4 shows that for small Ho/Lo
(less than 1.5 X 10~2) and for large Ho/Lo (greater than 6 X 1072),
beach profiles can be produced in similitude using sand; i.e., if Yg,
the vertical distance from beach crest to step or bar is proportional
to Hy, modeling is feasible. However, Nicholson's (1968) experiments
cover only a relatively narrow range of beach parameters for prospective

scale models and the results from the present studies do not confirm
the results for sand alone.

3. Dimensional Analysis.

Keulegan (1948), Rector (1954), Kemp (1960), Nicholson (1968), Paul,
Kamphuis, and Brebner (1972), Kamphuis (1972), and other investigators
listed governing parameters for the sediment-water interaction on a beach
and derived many dimensionless groups for defining beach processes.
Rector (1954) presented one of the most complete set of groups and even
included wave sorting in his initial formulation but dropped these terms
during subsequent analysis. .Generally, the dimensionless groups are
considered in three subgroups: (a) Waves, (b) sediment, and (c) inter-
action. The wave subgroup includes terms such as Ho/Lg, d/Lg, and P/T,
whereas the sediment subgroup has many single terms such as oy, io, and
v'; wave-sediment interaction subgroup includes F,, R,, and Ho/D50 (see
following definitions). By various cross products, it follows that the

16
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and wave steepness (Nicholson, 1968).




dimensionless groups of H, can also be placed in a form involving L,, d,
or gTZ, and various investigators-have stated preferences.

However, based on overall considerations, the various sets can be
considered as follows:

X X . u o\
fl(;, X, Hollos P/T: 9gs S5 Tos ¥'s Fes Res Ho/D, w-)- o, 4
where,

the equilibrium (assumed) beach profile is given by the curve y(x)

n

H, = deepwater wave height for normal approach,
P = period from wave breaking to top of uprush,
S = a coefficient defining particle shape,

Op = skewness or other parameter defining the size
distribution of the sediment,

i, = initial slope of the beach,

v' = submerged density of the sediment,

F, = densimetric Froude number,

R, = densimetric Reynolds number,

D = characteristic diameter of the sediment,
u = characteristic wave-induced velocity, and

W = fall velocity of the sediment.

At this stage, most investigators who use the dimensional analysis

approach neglect some of the terms in equation (14) based on a number of
physical arguments, e.g.,

(a) the ratio P/T will be a unique function of the wave characteristics
and the equilibrium profile, and can be dropped;

(b) R, is generally dropped because it cannot be modeled in similitude
and it is further argued that the breaker zone is fully turbulent; hence,
Reynolds number effects are not scale-dependent;

{c) it is assumed that io has little effect on the final equilibrium
profile;

20



(d) the effects of o, (skewness) and S (shape) are mostly dismissed
but it is generally statéd that they should be the same in model and
prototype; and

(e) u/W is often neglected because it can be argued that W is
already included in the sediment characteristics and u is included in
the wave characteristics.

The investigators generally concur with points (a) and (b). The
initial slope, ip, is shown later in this report to be important if it
is made too steep. A major part of this study has been devoted to the
effects of o4 and S on equilibrium profiles. Paul, Kamphuis, and Brebner
(1972) incorporated the effects of D5g, o4, and a by defining an equiva-
lent sediment diameter which included these effects. It seems unlikely
that such an assumption will always be valid.

Monroe (1969) performed a series of tests comparing a rounded sand
(oolite) and an angular quartz sand and found little difference in profile
shapes.

Although the applicable fall velocity is often considered as that
obtained in still water, the phenomenon in the breaker zone is inherently
turbulent in character; Murray (1970) showed that the true fall velocity
of very lightweight material can be as much as 30 percent less when
measured in a turbulent medium. Since the physical properties of the
sediment are directly-available, the fall velocity of a sediment particle
in the breaker zone has not been reliably established and discretion is
necessary in the use of relationships for this parameter obtained under
very different flow conditions.

In view of the disadvantages and use of questionable approximations
which are inherent in the dimensional analysis approach, a purely
empirical approach based on attempts to match gross beach profile measure-
ments, was proposed by Noda (1972).

4. Empirical Modeling Law Based on Beach Profile Similarity.

Noda (1971, 1972) developed a model law hased on an empirical fitting
of the beach discontinuity distance, B (see Fig. 1).

The basic model requirement is to relate a model sediment density and
grain size to the geometric-scale ratios. This is assumed in the form:

b
ny = £ (L =A%, (15)

and

i
>

n_, = f5(A,u)

Q' TR (16)
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After more than 130 experiments using 14 different materials and 22
different grain sizes, Noda found five model profiles with beach discon-
tinuity distances which matched those on five profiles of Watts (1959).
The five prototypes were all step-type profiles with sediment sizes of
D5 3_0.46 millimeter.

Noda derived the following relationships based on the five matching
profiles:

nDny'l'gs - u0.5‘5 , (17)

and

A = u1.32nY'-0.386 , (18)

which comprise the basic modeling law to be evaluated by further testing.
A nomograph for use of equations (17) and (18) is presented in Figure 5.

5. Comparison of Model Laws.

The theoretical and practical approaches to the development of model
laws are considered as coming from two different philosophies. The first
is from a desire to reproduce the dominant physical phenomena; the second
is from a need to reproduce observed occurrences. Some of the theoretical
conditions (eqs. 2 to 13) are satisfied even when practical laws such as
given by equations (17) and (18) are used. A summary of the derived modgl
laws based on the various theoretical similitude conditions and a compari-

son with the empirical practical similitude condition of Noda (1972) are
given in Table 1.

IITI. EXPERIMENTAL DATA

1. Experimental Apparatus and Procedures.

Experimental tests were performed in the wave flume shown in
Figure 6. The flume is 105 feet long with a square cross section
measuring approximately 4 by 4 feet. The wave generator is a plunger
type and the prime power supply is through a silicon-controlled rectifier
(SCR) to a 15-horsepower direct-current motor. The control system permits
extremely accurate speed control over a wide range of load conditions.
The motor is coupled through a 21:1 speed reducer. A range of wave
periods from about 0.5 to 6 seconds can be generated. Longer periods
are possible with a reduced duty cycle or by a change of speed reducer;
however, the extended range was not needed for this study.

To reduce the amount of test material and to obtain larger ampli-
tude waves, a convergence was built to reduce the tank width by half.
To further increase the rate of testing, a Plexiglas partition was also
introduced parallel to the wave tank to test two materials simultaneously.
This latter partition permitted comparisons of different materials under
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identical wave conditions during the tests. Therefore, the test

widths of the slopes reported in this study are approximately 1 foot
wide.

The wave height and profile elevations were measured in centimeters
with a point gage mounted on an overhead trolley. Horizontal measure-
ments were made in feet.

The wave height was determined by searching for a maximum and minimum
height ahead of the beach. These occur one-half wavelength apart. The

incident wave is the mean of the measurements and the reflected wave is
one-half of the difference.

Profiles were taken initially and after reaching equilibrium
(or close to equilibrium). Equilibrium was determined by periodically
placing tape on the glass wall along the profile and continuing the runs
until no further change occurred. Equilibrium was reached in most tests
after 23 or 24 hours. Intermediate profile surveys were taken after 1

and 5 hours for most of the experiments. Water temperatures were monitored
and recorded.

It was difficult to isolate the effects of size distribution and
particle shape with the practical materials available. The materials used
in the experimental program were quartz sand, glass, polyvinyl chloride
(PVC), pumice, and "rocklite."

2. Results.
The conditions for all the tests are given in ‘Table 2.

Table 3 su@mariges the experiments by purpose. Tabulated data on all
profiles are given in Appendix B; plots of the profiles are in Appendix C.

IV. DISCUSSION OF RESULTS

1. Effects of Size Distribution.

Comparative tests were made with materials having equal median
diameters but different size distributions (Table 4). Tests 11B and
12B repeat the conditions of tests 5B and 6B, but with the materials
crossed over between the two subdivided channels. The results of this

comparison, as an indication of possible channel effects, are discussed
later.

Selected pairs from Table 4 are shown as Figures 7 to 14. Little
difference was found in most profiles; however, profiles with sediment
having the bimodal distributions show marked differences.

Figures 7, 8, and 14 show that the size distribution does not play a
major part in determining beach profiles. However, Figures 9 to 13 show
profiles comparing equilibrium profiles obtained with a bimodal and a
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Table 2. Summary log of test runs.
Test - Particle Wave Water Wave Wave Sediment description
Run h Temp. Gamma | diameter height depth | period steepness (Particle shape)?
°n | o)! (mm) 2 (m) (cm) (s) (Ho/Lo)
1-Noda" 65.0 | 2.67 1.58 4,3005-02 | 22.2 | 1.00 3.011E-02 | No. 12 sand, Dsg = 1.58mm
2-Noda 65.0 2.67 0.560 | 4.3005-02 22.2 1.00 3.011E-02 | 1C sand, Dgg = 0.56mm
3-Noda 65.0 | 2.67 1.58 4.300g-02 | 22.2 | 1.00 3.011E-02 | No. 12 sand, D5p = 1.58mm
4-Noda 65.0 | 2.67 0,560 | 4.300g-02 | 22.2 [ 1.00 3.011E-02 | IC sand, Dgg = 0.56mm
5-Noda 65.0 | 2.67 1.58 4.300g-02 | 22.2 | 1.00 3.011E-02 | No. 12 sand, Dgg = 1.58mm
6-Noda 65.0 | 2.67 0.560 | 3.900g-02 | 22.2 | 1.54 1.054E-02 | 1C sand, Dgp = 0.56mn
7-Noda 65.0 | 2.67 1.58 3.900E-02 | 22.2 | 1.54 1.054E-02 | No. 12 sand, Dgg = 1.58mm
8-Noda 65.0 | 2.67 0.560 | 4.300g-02 | 22.2 | 1.00 3.011£-02 | IC sand, Dgg = 0.56mm
9-Noda 65.0 2.67 0,500 4.300g-02 22.2 1.00 3.011E-02 | Uniform sand, 0.42 < Dgg < 0.59
10-Noda 65.0 2,67 0.500 4.300E-02 22.2 1.00 3.011E-02 | Uniform sand, 0,42 < Dsp < 0.59
. 11-Noda 65.0 | 2.67 0.560 | 4.300g-02 | 22.2 | 1.00 3.011E-02 | IC sand, Do = 0,56mm
12-Noda 65.0 2,67 0.500 4.300g-02 22.2 1.00 3.011E-02 Un}form sand, 0.42 < Dgg < 0.59
13-Noda 65.0 | 2.67 0.500 { 3.900e-02 | 22.2 | 1.54 1.0546-02 | Unifrom sand, 0.42 < Dgg < 0.59
14-Noda 65.0 2.67 0.560 3.900g-02 22.2 1.54 1.054g-02 | IC sand, Dgg = 0.56mm
15-Noda 65.0 2.67 0,260 4.300g-02 22,2 1.00 3.011E-02 | Uniform sand, 0.21 < D5g < 0.30
16-Noda 65.0 2.67 0.260 4,300g-02 22.2 1.00 3.011£-02 | Fine sand, D5g = 0.26mm
17-Noda 65.0 | 2.67 0.260 { 3.900g-02 | 22.2 | 1.54 1.054E-02 | Uniform sand, 0,21 < Dgg < 0.30
18-Noda 65.0 2.67 0,260 3.900g-~02 22.2 1.54 1.054g-02 | Fine sand, Dgg = 0.26mm
3A 24 63.5 | 2.42 0.500 | 4.300g-02 | 34.2 | 1.00 3.0116-02 | Glass beads
4A 24 63.5 2.42 0.600 4,300g-02 34.2 1.00 3.011C-02 | Ground medium glass
5A 19 63.5 2.42 0,600 4,000E-02 34.2 1.54 1.162E-02 | Ground medium glass
6A 19 63.5 2.42 0.500 4.000E-02 34.2 1.54 1.162E-02 | Glass beads
7A 15, 61.0 2,42 0.600 5.600E-02 34.4 1.54 1.621E-02 | Ground medium glass
8A 15/ 61.0 | 2.42 | . 0.500 | 5.600E-02 | 34.4 | 1.54 1.621E-02 | Glass beads
9A 2¢ 61.0 2.42 0.600 7.300g-02 34.4 -1,54 2.108E-02 | Ground medium glass
10A 26 61.0 2,42 0.500 7.300E-02 34,4 1.54 2.108E-02 | Glass beads
11A 5 62.0 2.42 0.300 1.000g-02 32.2 0.820 1.049E-02 | Glass beads
12A s 62.0 2.42 0.300 1.000E-02 32.2 0.820 1.049E-02 | Ground small glass
13A 23 62.0 | 2.42 0.300 | 2.000g-02 | 32.2 | 0.820 | 2,002E-02 | Glass beads
14A 23 62,0 2.42 0.300 2.000g-02 32,2 0.820 2.002E-02 | Ground small glass
15A 23 62.0 | 1.30 3,10 1.500E-02 | 32.4 | 0.970 | 1,090E-02 | PVC cylinders
16A 23 62.0 1.30 2,90 1.500E-02 32.4 0.970 1.090E-02 | Crushed PVC
17A 22 63.0 1,30 3.10 3.400g-02 32.3 0.970 2.520E-02 | PVC cylinders
18A 22 63.0 1.30 2,90 3.400E-02 32.3 0.970 2,520E-02 | Crushed PVC
19A 29 63.0 1.30 3.10 4,200E-02 32.3 0.970 3,0656-02 | PVC cylinders
20A 29 63.0 1.30 2.90 4.200g-02 32.3 0.970 3.065E-02 | Crushed PVC
21A 5 63.0 2.42 0,300 7.400Eg-02 31.2 1.54 2.108E-02 | Glass beads
22A S 63.0 2.42 0.300 7.400E-02 31.2 1.54 2,108E-02 | Ground small glass
23A 23 68.0 1,30 1.20 5.600E-02 31.0 3.54 2.199E-03 [ Rocklite
20A 23 68.0 | 1.60 0.800 | 5.6006-02 | 31.0 | 3.54 2.1995-03 | Pumice
254 23 68.0 | 1.30 1.20 3.400E-02 | 32.5 | 2.58 2,888E-03 | Rocklite
26A 23 68.0 1.60 0.800 3.400E-02 32.5 2.58 2.888E-03| Pumice
1B 15 65.0 2.42 0.620 4,100E-02 30.7 1,00 2.883E-02 | Two fine, one coarse, ground glass
28 15 65.0 2.42 0.620 4.100E-02 30.7 1.00 2,8835-02 | Ground medium glass )
3B 24 65.0 2.42 0.620 4.900E~02 30.7 1.54 1.405E-02 | Two fine, one coarse, ground glass
4B 24 65.0 2,42 0.620 4.900E-02 30.7 1.54 1.405E-02 | Ground medium glass
58 24 67.0 2,42 0.620 7.500E-02 30.8 1.54 2.135E-02 | Two fine, one coarse, ground glass
68 24 67.0 2.42 0.620 7.500E-02 30.8 1.54 2.135E-02 | Ground medium glass
7B 22 67.0 2,42 0.620 7.900E-02 30.8 1.00 5.509E-02"| Two fine, one coarse, ground glass
83 23 67.0 2,42 0.620 7.900E-~02 30.8 1.00 5.509E-02 | Ground medium glass
9B 24 67.0 2.42 0.620 7.,100E-02 30.8 1.26 3.107E-02 | Two fine, one coarse, ground glass
108 24 67.0 2.42 0.620 7.100E-02 30.8 1.26 3.107E-02 | Ground medium glass
11B 24 67.0 2.42 0.620 7.000E-02 30.8 1.54 1.999E-02 | Ground medium glass
128 24 67.0 2,42 0.620 7.000E-02 30.8 1.54 1.999E-02 | Two fine, one coarse, ground glass
138 24 67.0 2.42 0.620 7.000E-02 30.8 1.54 1,999E-02 { Ground medium glass
148 24 67.0 | 2.42 0.620 | 7.000E-02 | 30.8 1.54 1.999E-02 { Two fine, one coarse, two medium,ground glass
158 24 65.0 2.42 0.600 4.000E-02 30.8 1.00 2,819E-02 | Ground medium glass
168 24 65.0 2,42 0.600 4.000E-02 30.8 1.00 2.819E-02 | Two fine, one coarse, two medium,ground glass
178 24 65.0 2,42 . 0.450 7.000E-02 30.8 1.54 1.999E-02 | One fine, one medium, ground glass
188 24 65.0 2.42 0.450 7.000E-02 30.8 1.54 1.999E-02 | One fine, one medium, ground glass
198 24 65.0 2.42 0,450 4.300E-02 30.8 1.00 3.011E-02 | One fine, one medium, glass beads
208 24 65,0 2,42 0.450 4,300E-02 30.8 1,00 3.011E-02 | One fine, onc medium, ground glass
218 24 65.0 2,42 0.450 4.300E-02 30.8 1.54 1.216E-02 | One fine, ono medium, glass beads
228 26 65,0 | 2.42 0.450 | 4.300E-02 | 30.8 1.54 1,216E-02 | One fino, one medium, ground glass
238 26 6s.0 | 2.42 0.450 | 7.000E-02 30.8 1.00 4,869E-02 | Onc fino, one medium, glass beads
248 26 65.0 2.42 0.450 7.000£-02 30.8 1.00 4,869E-02 | One fino, one medium, ground glass
258 24 65.0 1.30 3.50 4.200E-02 30.8 1.00 2,947E-02 | Green, one gray, PVC cubes
26B 24 65.0 1.30 2,45 4,200E-02 30.8 1.00 2.947E-02 | One black, one white, PVC cylinders
1c 24 65.0 1.30 1.20 0.116 27.0 4,30 3.084E-03 | Rocklito
2 24 65.0 1.60 0.800 0.116 27.0 4.30 3,0841-03 | Pumico
3¢ 28 65.0 | 1.30 1.20 0.121 30.4 [ 3.03 6.9780-03 | Rocklite
i 28 65.0 | 1.60 0.800 |0.121 30.4 | 3.03 6.978E-03 | Pumice
sC 24 65.0 1.30 1,20 7.000E-02 30.4 2.60 5.781E-03 | Rocklite
6C 24 65.0 | 1.60 0.800 | 7.000E-02 | 30.4 | 2.60 5.781E-03 | Pumice
7c 26 65.0 | 1,30 1.20 0.100 30.4 | 2.75 7.285E-03 | Rocklite
8C 26 65.0 | 1.60 0.800 ] 0,100 30.4 | 2.75 7.285E-03 | Pumice
9C 24 65.0 1,30 1.20 8.000E.02 30.5 2.46 . 7.622E-03 | Rocklite
10C 24 65.0 1.60 0,800 8.000E-02 30.5 2.46 7.622E-03 | Pumice
11C 24 65.0 1,30 1.20 8.200E-02 30.5 2.60 6.823E-03 | Rocklite
12C 24 65.0 1.60 0.800 8.200E-02 30.5 2.60 6,823E-03 | Pumice
13C 24 65.0 1.30 1,20 5.900E,02 30.5 2.20 7.280E-03 | Rocklite
14C 24 65,0 1,60 0,800 $.900E-02 30,5 2.20 7.280E-03 | Pumlco
15C 24 65.0 1,30 1.20 5.200E-02 32.7 4.28 1‘294‘[3.03 Rocklite
16C 24 65.0 1.60 0.800 5.200E-02 32,7 4.28 1.294E-03 | Pumice
17C 24 65.0 1.30 1,20 4,100E-02 24,8 3.70 1.404E-03 | Rocklite
18C 24 65.0 1.60 0.800 4,.100E-02 24.8 3.70 1,404E-03 |- Pumice

1sediment specific welght,

2Median grain size.

Ipetails in Appendix A.
“Tests performed by Noda in 1972-73,
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(a)

(b)
(c)
(d)
(e)
(£)
()
(h)
(1)

Table 2 notes.

The first column indicates the run code number and the
number of hours duration for that test,

temperature is water temperature in °F,

gamma is yg, the sediment specific weight,

particle diameter
wave height is in
water depth is in
wave period is in

wave steepness 1is

is the median grain size in millimeters,

meters,
centimeters,
seconds,

Ho/Lo (deep water},

particle shapes describes the material, further details
are given in Appendix A.
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Table 3. Summary of experiments.

Test Purpose Material

1 to 7 Preliminary experiments Quartz sand

8 to 18 Size distribution Quartz sand

3A to 14A Shape Glass

15A to 20A Shape and size distributioﬁ PVC
21A to 22A Shape Glass
23A to 26A Material evaluation Rocklite and pumice
1B to 16B Size distribution Glass

17B to 24B Shape Glass
25B to 26B Shape PVC

1C to 18C‘ Verification Rocklite and pumice
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Table 4.

Effects of size distribution on profile shape:
identification of comparative tests.

Test pairs

Remarks

(9, 10, 12)
13

15
17

15A
17A
19A

1B
3B
5B
7B
9B

11B

13B
15B

and
and

and
and

and
and
and

and
and
and
and
and

and

and
and

(8, 11)
14

16
18

16A
18A
20A

2B
4B
6B
8B
10B

12B

14B
16B

Natural sand; D5gp = 0.56mm vs.
nos. 30 to 40 sieve size.

Natural sand; Dsg = 0.26mm vs.
nos. 50 to 70 sieve size.

Crushed PVC well distributed vs.

uniform PVC cylinders.

Biomodal ground glass having same
average diameter vs. unimodal
ground glass.

Repeat of 5B and 6B with materials
reversed.

Trimodal ground glass vs. unimodal.
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unimodal (but narrow) sediment-size distribution. The figures are arranged
in ascending order of wave steepness. The smallest steepness tested

(Hy/Ly = 0.014) shows a tendency for a bar formation in tests with bimodal
and unimodal distributions (Fig. 9); however, in tests with a bimodal
distribution, the bar is formed farther offshore. The slope of the beach
face is also different. For a steeper wave with the same period, Figure 10
shows the bar formations even farther apart than those shown in Figure 9.
However, Figure 11 shows similar profiles for a wave steepness (H,/L, =
0.029) lying between that of Figure 10 (Ho/Lo = 0.021) and Figure 12

(Ho/Lo = 0.031). This apparent contradiction can only be explained by the
difference in wave height (4 centimeters versus 7 or 8 centimeters). For
waves of very large steepness (Hy/L, > 0.05), the differences between
bimodal and unimodal distributions diminish (Fig. 13). Finally, it was
found that the trimodal grain-size distributions tested always produced
profiles similar to those of unimodal distributions (Fig. 14).

An apparent consistent difference between a uniform-sized sand and
a sand with broader size distribution is that the uniform sand tends
to form more ripples. Another phenomenon was noticed for some wave
conditions, where the uniform sand size produced an unstable equilibrium
profile which oscillated between two extreme profiles: one with a bar

-and one without. This phenomenon appeared again in tests which compare

the effect of grain shape.

2. Effects of Grain Shape.

Pairs of tests performed to determine the effects of grain shape are
summarized in Table 5. Examples of beach profiles using selected pairs
of runs are shown in Figures 15 to 18 (profiles have been shifted hori-
zontally to superpose the SWL intercepts; see Appendix B for actual
positions). In most tests the effect of shape was represented more by
Figures 16 and 18 than Figures 15 and 17. The different PVC shapes, the
smallest glass sizes (D5p = 0.3 millimeter), and most of the graded mixes
seemed to produce similar profiles independent of grain shape. However,
some exceptions occurred as shown in Figures 15 and 17. Other pairs
(not shown in the figures) which illustrated similar phenomena only
occurred with the larger glass sizes (Dgg =0.6 millimeter) and mixtures
having larger glass sizes, and then only for relatively small-wave
steepnesses. The profile differences appear to be related to some
instability associated with the formation of a bar. This phenomenon,
shown in Figure 9, has also been observed for sand having a very uniform
grain size.

The phenomenon appears to follow the sequence:

(a) Waves breaking on the beach slope (Fig. 19, a) causes scour just
inshore of the breaker and the scoured material is deposited on
the beach face and the bar (Fig. 19, b);

(b) the bar continues to build (Fig. 19, c¢) until of sufficient size
to move the breaker point offshore of the bar (4 to 5 hours in
this particular test);
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Table 5.

Effects of particle shape on profile shape:
identification of comparative tests.

Test pairs

3A
SA
7A
9A

11A
13A
21A

15A
17A
19A

17B
19B
21B
23B

25B

and
and
and
and

and
and
and

and
and
and

and
and
and
and

and

4A
6A
8A
10A

12A
14A
22A

16A
18A
20A

18B
20B
22B
24B

26B

Remarks
Glass beads vs. ground glass; Dgg = 0.6mm.
Glass beads vs. ground glass; Dgg = 0.2mm.
Crushed PVC vs. PVC cylinder; D5g = 2.9mm.

Glass bead mixture vs. ground glass mixture.

PVC cubes vs. PVC cylinders.
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Figure 15. Comparison of beach profiles showing effect of grain shape for glass
beads and ground glass (Ho/Lo = 0.016).
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(c) after the wave breaks offshore of the bar, the bar is quickly
scoured (Fig. 19, d) and the beach profile subsequently returns
to that of Figures 19, b or 19, e and the breaker location
returns closer to shore (about 1 hour and then the cycle repeats).

The apparent instability occurs with beach profiles developed using
uniform (periodic) waves, a uniform grain size, or smooth, spherical
grain shapes. The appearance of this phenomenon when only the grain
shape is different occurs less frequently,

3. Effects of Channel (Test Repeatability).

Laboratory effects are the undesired differences between laboratory
and prototype conditions caused by physical conditions unique to the
laboratory, and would include such conditions as wave paddle to beach
face distance, left- or right-hand channel, effect of channel side and
bottom convergence, and the effect of finite water depth at the toe of
the beach.

Initially, the hydrodynamics of the surf zone in the presence of a
movable bed were thought to be unique; hence, the equilibrium beach
obtained would be independent of the initial beach profile. However,
the profile shape ahead of the point at which sediment moves was found

to affect the wave, the breaker characteristics, and the resultant
profile (Fig. 20).

An indication of laboratory effects can be derived from a cross-
comparison of several runs. Test repeatability was checked at intervals
since a "control" sediment was used in several of the shape and distribu-
tion tests. Comparisons of such tests are shown in Figures 21, 22, and
23. Some apparent differences are present but the general beach profiles
show some repeatable characteristics, e.g., in all profiles the beach
face has the same slope. Some laboratory effects are believed to be
present, but the profile differences due to other phenomena (see Figs.

7 to 18) are not masked by the laboratory effects.

The position of the bar varied considerably under nearly identical
wave conditions (Figs. 21 and 22)., Noda's (1971, 1972) model law was
based upon the horizontal distance from the SWL intercept to certain
profile features, e.g., the bar. Modeling that distance (if not
repeatable) is not easily achieved. Noda's law and most other profile
modeling laws are based upon reproducing an equilibrium profile. If the
shape of the stable (unchanging) profile which developed for a test
séries with identical wave conditions is not repeatable, then the concept
of equilibrium must be qualified, and all modeling laws based upon the
usual equilibrium assumptions are open to question.

These few tests are not sufficient to prove or disprove the concept
of profile equilibrium. However, the lack of repeatability suggests that
the concept of equilibrium should be reevaluated.

46



YA

50

Elevation (cm)
[S1]
o
]

o
o
!

SWL ' /

L

] | ] ] / ] ! ] ]

59 60 6l 62 63 64 65 66 67
Station (ft)

Figure 20. Comparison of equilibrium profiles attained with different initial
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4. Experimental Evaluation of Proposed Model Law of Noda.

The last part of this study was modeling beach profiles obtained
independently by CERC and not available to Tetra Tech, Incorporated, at
the time of testing. A summary of test conditions for the CERC unpub-
lished profiles is given in Table 6.

An investigation of the implications of Noda's model law (eqs. 17 and
18) indicated a requirement for a modeling material having a submerged
specific weight in the range y' = 0.3 to 0.8 with a size in the range of
D50 = 0.6 to 1.5 millimeters for the most useful modeling scale in the

available wave flume.

In practice, this particular submerged specific weight range was
awkward. The materials available were '"loaded" PVC (y' = 0.3 to 0.4),
rocklite (a patented ceramic sand, y' = 0.3), pumice (y' = 0.6 to 1.2),
coal (y' = 0.3), anthracite (y' = 0.3 to 0.5) and various miscellaneous
substances like ground walnut shells and ground apricot shells. Materials
chosen for this study were pumice, PVC, and rocklite. Unfortunately, each
of these materials presents some problems.

PVC is used commercially in ''granular" form, normally a size of 2 to
4 millimeters. Several hundred pounds were special-ordered in ''pulverized"
form with a median diameter of 0.6 millimeter after washing out the dust.
However, at such sizes the surface-tension problem was insurmountable.
After several weeks of soaking and treatment with detergent the material
formed a beach, but even the slightest wave action would '"float" the
material in large masses.

Pumice appeared to offer many advantages after the dust was well
washed out and its behavior in water created no problem other than a
slight milky cloudiness. However, pumice abraded under handling and its
density was difficult to determine. The dry specific weight of pumice is
about 1.6; different qualities are available with higher specific weights
of 1.8 to slightly over 2. The grains definitely soak up water and prob-
ably behave as if they have a higher effective specific weight, but this
effect is unknown.

Rocklite appeared to have several practical advantages. It is rela-
tively cheap, and does not dirty the water too badly. Grain sizes larger
than 2 to 3 millimeters may include air pockets, but this was not a prob-
lem during tests which used a "rocklite sand" having a median diameter
of 1.2 millimeters.

Rocklite and pumice were used for the model evaluation tests. In
practice, the rocklite was the most suitable material for modeling the
0.22-millimeter sand; pumice was the most suitable for modeling the 0.46-
millimeter sand.

A summary of the model scale-ratio computations for rocklite, PVC,

and pumice versus sand of 0.22- and 0.46-millimeter diameter, and a set
of scale ratios for ground glass of 0.3 millimeter versus 0.6 millimeter
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Table 6.

Summary CERC test conditions (Saville, 1957).

Reference Waye nge Water Initial Sand size
code pe€;§d h?;f?t digi? beach slope Dsg = 0.22mm | Dy = 0.46mm
1 11.33 4.2 15.0 1 on 15 pl u?
2 11.33 2.4 15.0 1 on 15 p
3 11.33 5.5 14.0 1 on 15 p U
4 5.60 5.3 14.5 1 on 15 p
5 3.75 4.8 15.0 1 on 15 13) U
SA 16.00 2.0 15.0 | =—=----- U N3
6 16.00 1.8 15.0 1 on 15 U N
6A 16.00 6.0 15.0 | --=---- U
7 16.0. 5.3 12.5 1 on 15 U U
lpublished.
2Unpublished.

3Not performed.



~(scales were confirmed by tests made for this condition) are presented in
Table 7. Runs 13A and 14A are models of runs 9A and 10A.

Conditions for the model evaluation tests are given in Table 8;
results are shown in Figures 24 to 27.

These tests failed to verify the model law. The slope (but not
position) of the foreshore zone was reproduced fairly well in three of
the four tests. The offshore and surf zone profiles were not reproduced.
Moreover, the model predicted that the shorelines would prograde signi-
cantly; however, the prototype shoreline retreated or prograded only
slightly.

The model law was based upon modeling the slope of the foreshore,
and the good agreement between the model and prototype in this region is
encouraging for two reasons: (a) Noda's model law is useful in simulating
the shape of the foreshore; and (b) the "empirical approach' may be use-
ful in establishing scale relationships for distances between particular
beach features at other limited ranges of depth.

The particle Froude and Reynolds numbers under waves vary with depth
and time, and, as a result, the mechanics of sediment suspension and
transport cannot be reproduced at all depths simultaneously. At most, a
model law can only be correct over a limited depth range; for this model
law it is the foreshore zone.

The lack of repeatability in the position of the bar suggests that the
equilibrium profile should not be used as a basis for modeling.

V. COMPARISON WITH OTHER PROFILES

Several investigators:(discussed previously) have proposed relation-
ships for the value of certain physical characteristics of beach profiles,
and Sitarz (1963) and Nicholson (1968) are the most prominent. The
experimental data gathered in this study can be compared with some of their
relationships.

Sitarz (1963) proposed two principal relationships:

Xo = Al (Y,)—O.S D1—0.5 H1.5 ' (19)
and
n = 2A1—1(Y,)0.5 D10.5 H-O.S , (20)
where, |
X = distance offshore measured from the beach crest to the origin

of a parabola defining the offshore profile. This distance is
close to the breaker to beach crest distance (in meters);
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Table 7.

Summary of scale ratios for various materials.

Material Prototype n,' np u A
material
Rocklite Sand, Dgg = 0.22 0.182 5.45 0.0708 0.059
D5p = 1.2mm sand, Dgg = 0.46 | 0.182 | 2.61 | 0.0186 | 0.010
Pumice Sand, Dgg = 0.22 0.363 3.64 0.347 0.366
Dgp = 0.8mm Sand, Dgg = 0.46 0.363 1.74 0.0905 0.062
PVC Sand, Dsg = 0.22 - 0.182 2.73 0.0201 0.011
D5p = 0.6mm Sand, Dgg = 0.46 0.182 1.30 0.0052 0.0019
Glass Glass 1.0 0.5 0.284 0.189
Dgg = 0.3mm DSO = 0.6mm
Table 8. Test conditions for attempted model law verification.
Model/CERC H, (cm) T, (s) d, (cm) u A Hy/Lg
Rocklite/7(0.22) 11.4 4.26 26.9 0.0708 | 0.059 | 0.0028
Rocklite/3(0.22) 11.9 3.01 30.2 0.0708 | 0.059 | 0.0078
Rocklite/6(0.22) 3.9 4,26 32.4 0.0708 | 0.059 | 0.00099
Pumice/4(0.46) 14.6 1.68 40.0 0.0905 | 0.062 | 0.035

54



1)

Elevation, cm (Model)

50 T

[

+410 '
Final Mod |¢7"‘”\
Inda ode
40— -
B K ++5 ,/ ’// .
reaker P
,/ ==
Dty
30 ;SWL ‘_/’ ﬁlnol Prototype™ _
i — f E = +————+ |
80 60 40 = ——20 -40 -60
ti —_— 7
Stations, ft (Prototy;.)%. = \2/1
— o« // - (=) -
20 - / § Ho/Lo = 0.0028
& +-5 p=0.0708
. Initial Prototype _ A = 0.059
10— /’\\\ / - dso, = 0.22mm (Quartz)
7 o 2 dso,, = 1.20mm (Rocklite)
,/ Initial Model s T-10
4 e
0 v/ | | - | 1 1 1
58 59 60 6l 62 63 64 65 66 67 68
Stations, ft  (Model)
Figure 24.

Attempted verification test for CERC run number 7 (0.22-millimeter sand)
using rocklite.



96

Elevation,cm ( Model )

50 T T | | T i T | I T T
Ho/Lo = 0.0078 -
p = 0.0708 1 +5 P
40— X\ = 0.059 ! 2
deg = 0.22 mm (Quartz) Breaker < g i
50p = ™ z - /
dso_ = 1.20mm (Rocklite) P /S £SWL
1 [ ! 1 ! PR ! pa 1 /
30 1 1 T L™ T 1 d T
100 80 60 40 20 =T -20 _-40-" -60
Stations, ft  (Prototype) -~~—2"" ‘o e
- Q. —
. —E ‘<;;\\
Initial Prototype e -3 :
20 - /,7*“ ET° 5 Final Prototype m
//’/’ /I -—
o -~ ; NN S10 .
- /' Final Model E
Initial Model . . 3
[VE]
0 | |27 L ] | | 1 ] ] | |
58 59 60 6l 62 63 64 65 66 67 68 69 70
Stations,ft (Model)

Figure 25. Attemptéd verification test for CERC run number 3 (0.22-millimeféfisaﬁd)

using rocklite.



A

50 | | | IR T 1 — — |
Ho/Lo = 0.00099
K = 0.0708 1i5 .
40 A =0.059 Breaker % ,_&/—
dso, = 0.22 mm (Quartz) //.//,"’" ”
~ dso, = .20 mm (Rocklite) ,;SWL Py
2 : e z ! | ! e | !
S 30l 140 120 100 80 60 40 -20 -40
= . //'
- Stations, ft  (Prototype) == <
= — (=8
o L. . =
Y Initial Prototype —s—_ 21 5
e | S 2 —
S . T ! =
3 Final Prototype —s—=~ _- J
o . =
- /<\ gﬂ"’_lo
0 o= \\ / = —
- N S~—- Final Model s
A7~ Initial Model w
'd
olz” 1 | | | | | | | | 1 | |
55 56 57 58 59 60 6l 62 63 64 65 66 67
Stations, ft  (Model)

Figure 26. Attempted verification test for CERC Tun number 6 (0.22-millimeter sand)

using rocklite.




86

| | ] | i 1 |
++
50 > —
s
Initial Model and Prototype | /-/
40— SWL ™ //’ -
% : D % F—
= 200 160 120 80 40 A -40
3 Stations, ft  (Prototype) Breaker V
2, L Ho/Lo=0.035 | //\'\/ i
< L = 0.0905 R y, —
(&) —
n A = 0.062 /-\ . N
- d50 = 046 mm (QUGer) ;. . 4 / :"—5
o P : / ‘ /‘ / : 2
3 20} dso,=0.80mm (Pumice) |, L 4 / o .
W L J/ z
Final Prototype : N -
10}~ /7 N/ S .
7 Y =—Final Model s 7710
/ NG =2
— v
0 -—-"‘"l'/ l | ! | | | | |
50 52 54 56 58 60 62 64 66 68
Stations, ft  (Model)
Figure 27. Attempted verification test for CERC run number 4 (0.46-millimeter sand)

using pumice.



Dy = median diameter of the beach sediment in the breaking zone
(in millimeters);

H = wave height in the wave flume (in meters);
Y' = submerged unit weight;

Ay = a constant (=43.5) for a wave flume but varies for wave basins
and shorelines; and

m = slope of the beach face.

Figures 28 and 29 compare the results obtained in this study with the
relationships of Sitarz (1963). 1In judging this data, the following should
be considered:

(a) The observed X, was taken as the distance from the stillwater
line to the breaker; and

(b) the beach face slope was taken as the ratio of the elevation
change from the breaker point to the stillwater line to X,.

The results from these experiments do not agree well with the relationship
of Sitarz.

Although the observed values used for X, and m do not satisfy the
definitions of Sitarz exactly, some relationship might be expected, e.g.,
the relationships of Sitarz (1963) imply X ~ p 1.5 for the same material
in model and prototype.

Nicholson (1968) derived a relationship between Yg/H, and H,/L, for
sand beaches; where Y. was defined as the vertical distance between the
crest of the bar and the crest of the beach for a "barred" profile, and
was defined as the vertical distance between the top of the step and the
crest of the beach for a '"stepped" profile (see Fig. 4). Figure 30
presents the results obtained in these tests and shows no agreement between
the data collected and the relationship of Nicholson.

In the case of very shallow water;

1/2 1/2

.5 B } 21
Ub max 0.5H¢g d , (21)
where,

U = maximum orbital velocity at the bed;

b max

H = local wave height;

1

gravity constant; and

local water depth.
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The densimetric Froude number at which a grain will just move was
defined as:

‘ -1/2 _,-1/2.  -1/2
F* = U* g / Y' / DSO / , (22)
c c
where,
U*c = critical shear velocity; and
D50 = median grain-size diameter.

Assuming Usx_ as proportional to Uy pax at the point of inception of
- c . -
beach material movement offshore of the breaker, and substituting
equation (21) into equation (22) yield:

F, ~H (y' pd) V2 . (23)
c ol

The profiles were examined to determine dc, defined as the 1imiting_0 5
depth at which the profile changed initially, and the function H(y'Dd.) "~
was computed for each profile where d; was determined to be less than the
water depth in the flume. If equation (23) is valid, it was expected that
this function would be a constant. Figure 31 shows the results obtained
when d. is plotted versus H(y'D)Z, indicating that the function is not a
constant. Most data are for the ground glass or glass beads since the
lighter weight materials generally moved to the bottom.

None of the several theoretical and empirical relationships developed
to predict profile shape as a function of wave conditions and sediment

characteristics have been found to be universally applicable for modeling
purposes.

VI. CONCLUSIONS AND RECOMMENDATIONS

1. Conclusions.

(a) Effect of Model Particle Shape and Size Distribution.

(1) Strongly bimodal grain-size distributions under small wave
steepnesses produce profiles with multiple bars. These multiple bars do
not appear when the sediment has the same median diameter but a unimodal
distribution.

(2) Very narrow grain-size distributions and smooth spherical
shapes produce profiles having unstable bars which intermittently grow
and disappear.
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(b) Model Materials Evaluation.

(1) Pulverized PVC sieved to provide a desired size distribution
proved to be totally unsuccessful as a model material because of surface-
tension effects.

(2) Pumice, although better than PVC, was not a satisfactory
model material; pumice abrades and its density varies when submerged.

(3) Rocklite appears to be a potentially useful modgl material;
however, more comprehensive tests are required to determine its usefulness.

(¢) Equilibrium Profiles.

(1) The initial beach slope influences the final stable profile
shape.

(2) The position of the longshore bar on stable profiles produced
by identical wave conditions was not repeatable.

(3) The validity of the concept of profile equilibrium (as usu-
ally understood) and of model laws based upon assumed equilibrium, are
doubtful.

(d) Noda's (1972) Model Law.

(1) The model law failed the verification tests. The shape of
the offshore and inshore zones was not reproduced and the movement of the
shoreline was not correctly predicted.

(2) The slope of the foreshore zone (from the SWL intercept tO
the toe of the foreshore) was correctly predicted in three of the four
verification tests.

(3) Noda's empirical approach may be useful in establishing scale
relationships for other well-defined reference lengths of the nearshore
profile.

2. Recommendations.

(a) The use of model materials which have strongly bimodal or very
narrow unimodal size distributions should be avoided.

(b) The use of model materials which have smooth spherical grain
shapes should be avoided.

(c) The concept of the equilibrium profile needs further investigation.
(d) Rocklite needs further evaluation as a potential model material.

(e) Noda's (1972) model law apparently predicts only the slope of the
foreshore; its general use is not recommended.
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APPENDIX A
MATERIALS USED IN TESTS

The materials referenced in Table 2 are shown in Figures A-1, A-2,
and A-3. Sieve analyses are summarized in Figures A-4 and A-5.
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Ground glass, y'
DSO = 0.3 mm

Ground glass, y'
DSO = 1.2 mm

Figure A-1.

Ground glass, y' = 1.42
DSO =. 0-6 mm

Ground: beads, y! =:1.42
D50 = 0.3 mm

Photos of materials tested.
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Glass beads, Yy' = 1.62
Dso = 0.6 mm

PVC cylinders, y' = 0.3
050 = 3 mm

Figure A-2.

PVC cubes, y' = 0.3
DSO = 3 mm

PVC ground, v' = 0.3
Dso = 3 mm

Photos of materials tested.
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PVC
Dso

Dry pumice, y' = 0.6
DSO = 0.8

(pulverized), y' = 0.3
= 0.6 mm

Figure A-3.

Rocklite, '
Dgg = 0.3

Photos of materials tested.




Size {mm)

3.0

2.0

0.7

0.5

0.3

0.2

0.1

Blue PVC
Dgo = 2.9mm

Sand No. |12
Dgp = .58 mm

Rocklite

Pumice
Dso = 0.84mm

Sand 1C
Dgg = 0.56mm

Fine Sand
D5 =0.26 mm

| J ] I | |

10 30 50 70 90 98
Percent Finer

Figure A-4. Test material sieve analysis data.
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Size (mm)

o
o

0.2

— Glass Beads

Small Glass Beads

I

Coarse Ground Glass

/D5o: [.2 mm
| \

Medium Ground Glass
Dgo = 0.62mm

Glass Beads
D50 = 060 mm

Dso = 032 mm
B Fine Ground Glass
Do = 0.3 mm
| | | | | |
10 30 50 70 90 98

Percent Finer

Figure A-5. Test material sieve
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APPENDIX B
TABULATED ORIGINAL DATA

Tables in Appendix B are identified by a number (sometimes followed
by a letter) followed by a hyphen with either the letter I (for initial)
or another number. The last number indicates the number of hours of
running time. The tables are given in sequence X, Y, where X is the
station in the wave flume in feet and Y is the vertical coordinate meas-
ured in centimeters.
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X(FT1)

{=NNDA

6.06TE+01
6.,108F+01
6.133F+01
b.15RF+01
6. 1R3IF+01
6,20RE+01
6.25RE+01
6.283F+01
6.317F+01
H.350F+01
6. 3BSF+01

2=NNNA

6,025E+401
6 IN0E+0T
6.133F+01
e 1HRF+01
AL 1BIF+01
6h.CORF+01
h,P33F+01
6.P258F+01
A.PB3F+DY
h.333F+01
6.3RIF+01

I=NNNA

6.110F+01
6. 1T70F+01
6,220F+01
6.280F+0]
Ao 330F 401
AJ3RNFH01
heb620F+01
A HTOF+01Y
A, 7P0F+01
6.T7OF+01
6.820F+01

Y(CM)

B.500F=01
6.600E+00
1, 07RF+01
t405E+01
1. 755E+01
1 LBROF+01
1.894F+01
2.105E+01
?.180E+01
2.385F+01
2.R35F+01

3.300F=01
1.145F+0%
1.5R9F+01
1.790F+01
1.7A0E+01
1,670F+01
1 .B2nE+01
1.,R20F+01
1, RU5F+01
P N3RFE+01
?.332F+01

S.N00F=nt
2.800E+00
6., 000F+00
B ANOF+0D0
1.060F+01
1.190F+01
1 .620E+01
1.970F+01
P.220F+01
?.7N0F+01
3.6RO0F+01

X(FT)

6,075E+01
6,117E+01
6,142E+01
b6,16TE+01
6,192FE+01
6.225F+01
6,P6T7F+01
6,300E+01
6,325E+01
6.367F+01

A 050F+01
6,117F+01
6,102E+401
6,167E+01
b, 192F+01
b P1TF+01
6,PUPE+01
6,22T7E+01
6, I0NF+01
6,350F+01
b, A00F+01

6,130E+01
6,190F+01
b, 230FE+01
6.290FE+01
6,350F¢01
6.580F+01
6,630E+01
h,FINF+NT
6, 730F+01
6.TI90F+0 1

Y{cM)

R.ONOE=01Y
BL,U30E+Q0
1.207E+01
1.596F+01
1.803E+09
1.910F+01
1. 9P8F+01
2.135E+01
2.P223F+01
?.060F+01

4,900F+00
1.295F+01
1.66RF+01
1,B10F+01
1.700F+014
1.6R2F+01
{1 R2NF+01
1.815F+01
1 JORGF 401
2.070F+01
P.UT0F401

1.000F+00
u4.6A00E4+00
A, 100F+00
9,.500F+00
t.110FE+01
1.530F+01
t.A70E+01
?.0%0E4+01
?.370F+01
I.050E4+01

X(FT)

hI100E401
6,125F+01
6.,150F+01
6, 175F+401
6,200F+01
h,250E+01
h,275E+01
6,30RE+01
A, 33U4F+01
6,379 +01

6,07T5F+01 -

A ,125F+0!1
6,150F+01
6.1 78F+01
6,P0N0NE+01
h,225F +01
6.750F+01
6,2 T5E+01
6,317F+01
A 367F 401

6. 150F+01
6.,200E+01
b.250F+01
h.320E+01
h 3T70F+01
h,600F+01
hASNE+N]
A, TJONF+N Y
6.TS0F+01
hRO0F+01

Y(CM)

5.740F+00
9,480E+00
1.310F+01
1.69RF+01
1.860E+01
1.911F+01
c.013E+01
P.172E+01
P.2RPF+01
2.678F+01

AR.J300F+00
1 470F+N1
1.725F+01
1.805F+0%
t.67RE+01
1.750F+01
1 ,8B50F+01
1.RUnE+01
2. 005E401
?.165F+01

1.500E+00
5.100F+00
7.000E+00
1 040F+01
{.170E+014
1.550E+01
1.91NE+DY
2.120F+01
2.510F+01
3,350F+01
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X(FT)

U=NODA

6,100F+01
6, 180F+01
6.P50F 01
6.350F+01
b ADNE 101
6,URNF 401
. 550F4+01
A, b30F 401
ALTOOF 401
A.TANE+0

SeNODA

6,130F+01
6,200E+01
b3INOF¢0Y
A, 3RO0FE+DY
6, 450F+01
6.530F+01
6.600F+01
6,650FE+01
6. T00F+01
6, 770F+04
6.R20F4+0

AH=NADA

AL100F+01
6,180F+01
6,250F+01
AL330F+01
A U00F+01
b, NBNF +01
6.550F+01
A HNNF+0
h6BROF+01
6, 7T50F 40
A R20OF+D1

Y(cH)

1.600F+00
S.PN0F+00
R_AONNF+0N
1.140F+01
1.360F+01
1.510F+01
1.960F 01
1.920F+01
P 1R0F+01
P.920F+01

2.100F+00
4. T00F+00
9.600E+00
1.100F+01
1.390F+01
1.530F+01
1,690F+01
P.06NE+NY
P 3ANF+01
PJU60F+0Y
T1.210FE+01

1.110F+00
5.070F 400
7.900F+00
Q,RONF+00N
1. 11RF+01
1.310F+01
1,400F+01
1.940F+01
2.,770F+01
?.840F+01
2JRINF+0 Y

X(FT)

6,1 30F+0
6.,200F+0%
., PROF+01
6,350F+01
H UZ0F+0
A,500F+01
A, 500 +01
6,650F+01t
6,730F+01
A BONF+01

6,150E401
6.250F+01
6,330F+01
6,400F+01
6,4B80FE+01
6,550E+01
6,620E+01
b 6TOE+O
6,730E+01
6.,790E+01

6.130F +01
6.,200F+01
6, 2780F+01
6H.350F+01
q,A30F+01
A, S0NF+01
6,570F+01
6,A30F+01
A, 700F+01¢
A, TRANF +01

Y{CH)

3.100F+400
6LU00F+0O0
q.700F+00
1.180F+08
1.H440F+01
1.530F+01
P.OUOF 401
2.000F401
2.300F 40t
P.hUnNk4+01

2.400E+00
7.300F+00
1.000F+01
1.190F+01
1.460E+01
1.590E+01
1.910E+01
2.110F+01
?.6ROF+01
2.570F+01

3.400F400
B.ARNT+00
Q,0R0F+00O
1.O00KF+019
1.2R72F 401
1.350F+01
1. UA3NF 01
2.N30F 401
PA80F+NY
2.R20F 401

X(FT)

A s1H0F 401
6,250 401
A 300F+01Y
hIBOF+0Y
6,050F4+01
6.530F+01
haob0OF+01
6.6B80F4+nY
6.I50F 401
A RPOF401

6.130F+01
h.PB0E+01
6,350F+01
6, U30E+01
6.500F+01
6.580F+01
6.,630E+01
h.690E£+01
6,750F+01
6.800F+01

A.150F+01
b 230Fand
6.,300F 401
A 3RNF+0
hU50F+01
A S53I0F 401
6,510F+01
hebBNF $+0T
A,30F401%
AJANOF +0 ¢

Y (M)

3. BONE4ND
T.500E+00
1 OARNF ¢0Y
{.7R0F+01
LUZNEENY
JRUNBE +01
LBUOF+01
2.1720F 401
P.SRNE N
?2.850F+01

1
1
1

TI.900E+00
B, 300E+00
1.050F+01
1.280E+01
1.440E+01
1.520F+01
1,970E+01
2.210F+01
CJU60E+OY
?.B20F+01

3.250F+00
A 50N0FE+00
9. 5ANF+00
1.072F+014
1.PRP2F+01
1, A00F+01
{.7A0F 0N}
2.180E+01
P.610F+01
?.B60F+NY
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X(FT)

7=NODA

6,130E+01
6.200F+01
6,280F+01
6.350F+01
A U30F+01
6£.500F+01
6.570F+01
6.630E+01
A, T00F+01
6.780F+01

R=HNMNNA

6.,067F+01
6,117F+01
A, 150F+01
6,196E+01
6.251F+01
AJ319F 401
h o UKUF 01
hS26F+01
6.5R9F+01
6ebb3IF+0Y
6.760F+01
A.BIRF+01

Y(CH)

1.700E+00
4.,800E+00
RB,200F+00
1.030F+01
t.210F+01
1,550E+nt
1.430E+01
1,910E401
P.UUnF+0Y
P.6T0F+n1

9. 600F=01
T A60F+00
5,6R0F+00
5,730F+0N
a,730F+0n
1.187F+01
1./123F+01
1,.7%9F+01
P.027F+01
2.111F 401
P.hA1F+01
3,665F+01

X(FT)

6.150E+01
6.,230F+01
6.300E+01
6,3R0F+01
6,450F+01
6.530F+01
6.,590F+01
6,650F+01
6,730E+01
b6,800F+01

A, N98F+01
A 129F+01
6,1 THE+01
H,P217F+01
6,271E+01
A 3ZUE+01
A,S5N0E+01
6,556F+01
A ANARF+01
6. HRRF+01
A T6IE+01]
A, B7T1F+01

Y(CM)

2.300E+00
6,000F+00
B.,700E+00
1.,070F+01
1.310F+01
1.550F+01
1.450F+01
2.070E+01
2.770F+01%
2.83NF+01

1.420E+00
5.2780F+00
5.,950F+0N
R, A00F+00
Q,R50E+00
1 1U46F+01
{.569F¢+01
P.OUBRF+01
2.000F+01
P.1RRF+01
2.R1NF+01
3,492F+01

X(FT)

6,180F+01
6,250F+01
6.330F+01
b, 400E+01
A, 480E+401
6.550E+01
6.600F+01
6.680E+01
6.750F+01
hoB20F+01

he100EH0]
A1U2E+01
A 182F+01
6,233F+01
h 295401
b U31F+0H
heBPIF 0]
h.ST1E+0Y
hh18BF+01
b, 713F+01
b, T781F+01
A,909F+01

Y{CM)

3.700F+00
7.200E+00
9.000E400
{.160E401
1.390F+01
1. 450E+01
1.480F+01
P.PP0E+0
3,.020E+01
2.960F+01

3,940E+00
4,02nF+00
6, HRDE+NN
7.710E+00
1.,057F+01
1.,3RUE+01
1.,917F+01
1.995E+01
2.,000F+01
P.351E+01
2.9010F +01
4,017F+01
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X(FT)

9=~NODA

6,003F+01
6.129F+01
6.154F+01
6.177E+01
6.182F+01
6.19AF+01
6.210E+01
6.225F+01
6,239F+01
6. 2URF+014
6.252F+01
6.263F+01
6.,2TUE+01
6.,298F+01
A, 30BF+014
he31T7F 401
6.332F+01
6.3U2F+01
6.359F+01
6.381F+01
6.401F+401
b.Ut1HF+01
6,429E+01
6,843F+01
6,857E+401
6 UTHE+OY
6.515F+01
6.53BE+01
6.573F+01
6.,606F+01
6.639F+01
6,691F+01
b TH1F+01Y
6.,895F+01
6,930F+01

YoM

3.060FE+00
5.240F+00
6.,830F+00
R,09NF+00
8,230F+00
A 1ROF+NN
8, 730F+00
R, 710F+00
T.A00F+00
T7.730F+00
7.490E+00
8,130F+00
8,73%0F+00
1,069F+01
1.035F+01
1.135F+0t
1.159F+nt
1 .266E+DY
1.233E+01
1.,284F+01
1,164E+01
1.,202E+01
1.210E+01
1.387F+01
1.537F+01
1.658F+01
1.673F+01
t.B23F+01
?.,100E+01
1.837E+01
2.096E+01
?.294E+01
2.690F+01
4.041F+01
4,185F+01

X(FT)

h 112F+01
6,132E401
b.166E+01
6, 173F+01
6,185F+01
6,701E+01
6,214E+0
6,231F+01
ho2UPF+01
6,209F+01
A PS5TF+01
6,266E+01
6.,289F +01
6,299E+01
6.313E+01
6,325F+01
6.334E+01
6.346F+01
6.,367TF+01
6,389F+01
6,105F+01
6,420F+01
6, 432E+01
6,U50E+01
6, U63E+01
6, U99E+01
6,522F+01
6.543E+01
6,581F+01
6.619E+01
b,6U8E+01
6, TISE+01
6,765E+01
6,91RF+01

Y(CM)

4,380F+00
S.400E+00
7.530F+00
8,0B0E+00
R.020F+00
R.900F+00
9., N3I0E+00
7.840F+00
T.520E+00
7.540F+00
7.950F+00
8.,110E+00
1.000E+01
1.0A8E+01
1.,N55F+01
1.100F+01
1.178E+01
1.250E+01
1.313E401
1.182F+01
1,199F+01
1.170E4+01
1.263E+01
1.4148E401
1.492E+01
1.650E+401
1.620E+01
1.950E+01
2.079E+01
1.911E+01
2.100E+01
2.397FE+01
2.R00E+0Y
4,232E+01

X(FT)

6.1?0E#01
b 1UBF401
ho 170F+01
6., 178F+01
6.,190F+01%
65,202E+01
6.219E+01
h.235E+01
6,203%F+01
h,250F+01
b.261F+01
h,270F+01
6.295E+01
b.301E+01
ho316E+QY
6.328E+01
6.33%38F+01
h,352E+01
6.,374F+01
6.396F+01
b U10E+NY
6.424F+01
h436E+01
6.451F+01
6,470E+01
6,508F+01
6.531F+01
6,561E+01
5,595E+01
6.,630E401
hb6TIEXOY
6.759E+01
b.BUBE+O1
6,925E+01

Y{CM)

3.890F+00
5.360E+00
R.100E+00
T7.910E+00
B,350E+00
8,960E+00
R, U50E+00
7.840F+00
7.510F400
T.120F+00
7.940E4+00
R,750F+00
1.071F+01
1., 075F+01
1.,175F+01
1,197F+01
1.189E401
1.350F+01
1.213E+01
1.234F+01¢
1. 135E+01¢
1.225F+01
1.225F+01
1., 4288401
1.591E+01
1.559E+01
1.803FE+401
2.077E+01
1,960F+01%
2,093E+01
?.220E+01
2.659E+01
3,297E+01
4,214E+01
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X(FT)

10=rMODA

6,073F+01
A 119F+01
h,1G3F+01
6. 1R1F+01
6,2085F+01
6, P2RF+01
6.251F+01
6, 260F +0 1
e 302F +01
6,335F+01
6.386F+01
6o3AZF+01
6,395F+01
6bU11F 01
AJUPEF 401
A UUNF+0T
6 UHANF+01
6 HTRF+0
6.507F+01
6,5103F+01
6.570F+01
6.600F+01
f.OUPF+0O1
b AIIF+01
6,7H0F+01
6.,820F+01

11=NODA

6.090F+01
6.150FE+01
6, 195F+01
b,250F+01
6,”795F+01
b 3URE+01
H UBOE+01
6,515F+01¢
6.5R5F+01
6.6H9F+01
6. TINE+01
6 RITF+01

Y ()

6., RONF=01
2.500F+0N
5,040F+00
6,10F+00
b,A1OFF00
7.800F+00
7.720F+00
H,520F+0N
B, U0F+00
9.430F+00
9,.740F+00
1.151F+01
1.N7PE+01
1.070F+01
9,900F+00
1.,N56F+01
1. 1008F#01
1.P90F+01
1, 424F +01
1.613F+01
1 BRATF+01
1., 727F+01
1 RUIF+01
2.270F+01
P.h25F+01
3.003F+01

4,000F=01
?.530F+00
4, T7T00E+00
B8.N00F+00
Q. 430F+00
1.050F+01
1.295F+0t
1.690F+01
1.920F+01
2.085E+01
2.335F+01
3.2R0F+01

X(FT)

6.0R2F+01
6.127E+01
6, 160F+01
b 19NE+01
6,P13E+01
6.236F+01
b PSTE+01
6. P6RF+01
A,315F+01
6,338E+01
A 351E+01
b ITNE+0Y
6,100F +01
A, U1AF+01
6, U30F+01
6,UNBE+01
6, U65E+0]
AL URIF 401
6.,51RFE+01
6.,547F+01
6,580E+01
6,610F+01
6,650F+01
6, 71INF+01
6,770F+01

b.106E+01
6. 103E+01
6,215F+01
6.,275F+01
6,313F+01
6,400E+01
b, U47SE+0Y
ho525E+01
6,620F+01
6.6914F+01
6, TINF+01

Y(rM)

4,200F=01
3. 140F+00
5.730E+00
6.370F+00
7.330F+00
R.BP0F+00
LK. RZ20OF+00
7.180F+00
R.GP0F+00
9, 400F4+00
1.053F+01
1,100F+01
1.075F+01
1.NIdE+DY
1.040E+01
1.023F+01
1.223F+01
1.430F+01
1.52RF+01
1.574F+01
1 R72E+01
1.703F+01
{ O9RRF+01
2.343E+01
2. 73%FE+01

1. 400FE+00
4,.350E+00
b TPO0F+00
9,050E+00
1,020F+01
t.162F+01
1.322E+01
1.785F+01
{1 .800F+01
2.145E+01
?.609F+01

X(FTY

6,091F+01
A 136E+01
6., 17T1F+01
6, 0nF+nY
hoaPPUF #NY
h,PU3E+01
b,260E+01
h,295F+01
6.,330E+01
h.34PF 40
he3S5TF 401
A 384E+0 1
6,406F+01
A UPOF+01
6, N335 +01
6 4SRF+0Y
6,470F+01
6.50NE+01
hH.526F+01
6. 56UF+01
h,590F+01
bhebIZF+0Y
Ah6TSF+01
6.,730F+01
6.800E+01

6,125E+01
b, 1BTE+0Y
6b.,234E4+01
6,290E+01
A 325F 101
b,420F+01
6.500E+01
h.S60F+01
6 655F+n1
6, TO00E+01
6. TBSF+01

Y(CM)

{A60F+00
3.000E+00
6., 070E+00
7.030F+00
R,210E+00
7.700F+00
7.000F+00
7.950F 400
9.100F+#00
9,890E+0N
1.051F+01
1.202F+01
1.010F+01
1.,051F+01
9,900E+N0
1., 111E+01
1.203FE+01
1.496E401
1.4%2F+01
1.827F+01
1.R1ITE+01
1.894F+01
PJ2N0F+0T
P.UKTF+0O1
2,914E+401

3.780E+00
5.680E+00
6,890F+00
9.300F+00
1.000E+0]
1.,220E401
{.455F+01
1.672E+01
2,04RF+01
2.158F+01
?.BB84F+01



18

X(FT)

t?=NNDA

6,090F+01
A 2P9F+01
6.373F+01
hO50E+01
6, [RUE+O1
6.,h51F+01
b ATGPF 401
6.820F+01

13=NODA.

h069F+01
6,091F+01
ho1PTE+D1
ha1U5F+01
6.176F1+01
6,190F+01
6.712F+01
6.22RF+01
6,240F+01
6.260F+01
b, 2TUF+0
6.313F+01
6. 3UPF+01
6, UNSF+0Y
6, U37F+01
hATOF+O1
6.510F+01
h.R28F+01
6,540F+01
6.552F+01
6.57T3E+01
6.ANOFE+01
e 660E+0Y
h.T20E+01
6.73GE+01
6. 7T60F+01
6,B02F+01

Y(CM)

1.600F+00
B,PTNE+00
1.126F+01
1.529F+0
1., R6RE+01
1.946F+01
?.235F 401
2.959F+01

7.U00F=01

1.540F+00

5.090F+0N
A,300E+00
6.,960F+00
T UAO0F+00
6.150F+00
A,300F3+00
S.750F+00
6,7T70F+00
6.,7TUOF+N0
A,320FE+00
R,9RNDF+0N
&,920E+00
9,290F+00
1.1729F+0t
1, 147F+01
1.080F+01
1.150F+01
1.164F+01
1.383F+01
1.907F+01
2.755F+01
2. T00F+01
P.I28F+01
2.B78F+01
2.RAS59F+n1

X(FT)

A 1TOF+01
6.,295E+01
6, 030F+01
6.56PF+01
b, 600E+01
h.661E+DY
6,720F 401

6.0T6F+01
6.,110F+01
6,132F+01
6. 149E+01
6. 181E+01
6, 700F+01
6,21TE+01
6,233E+01
b PUTE+NY
6,265E40%
6 294F +04
6,320E+01
6.374E+01
6,420F+01
b USTEHOY
b UTUE+0
6,515E+01
6.530E+01
6.,504F+01
6,55RF+0
6.,580F+01
A h20F+01
6,6BPE+01
b, TPTF+01
6, TURE+01
b TT2E+01
b, BIOF+01

Y™y

6.56NF+00
7.460F+00
9.730F400
1.649F+03
1.916F+0)
P.03RF+01
2.UNDF+01

2.900E=01
P.620E400
ALNRNF+00
5.510E+00
T.910E+00
6. 870F+00
6.510F4+00
S.810E+00
f.,290E+00
6,2T0E+00
R.020E+00
7.630F+00
8,320FE400
8,.750F+00
1.06UE401
1.196F+01
1.06UE4+01
1.164E4+01
1. 147E+01
1.247F+01
1.550F+01
2.033E+01
2.392F+01
P2.783E+01
P.964F+01
2.R07F+01
2.919F+01

X({FT)

6,209F+01
ho32UF+01
6.501FE+01
H,569F 400
6,633F+N
b,hT7SE+NY
6.780F+0

6,0R2F+01
b.121E+018
h,140E+01
6.158E+01
6.187F+01
6.207E+01
6.223F+01
6,236E+01
h,”255E+01
6,270F+01
6,307E+01
6.331F+01
h.390F +0¢
6. 431E+01
b UKTE+NY
6.500E+01
6,520E+0¢
6,535F+01
6,5U8F+01
6.562E+01
6.586F+01
6.6U0E+0
6,700F+N}
b, T37E+01
6,751E+01
6.787F+01
6.,820F+01

Y (MY

7.2R0E+00
9,420F+00
1,622E+01
1.621F+01
1.808F+01
2.I1TE+D
P.7U0E+01

1.200F+00
4,530E+00
6.,020F+00
6. 870F+00
7.210F+400
7.020E+00
5,89nF+00
b, 2B0E+0N
6,050F+00
T7.020E+00
7.020F+00
R,860FE+00
B.770E+00
9,570F+00
1. 1R3F+01
1.076E+01
1.125F+01
1.117F+01
1,197E+01
1.212E+01
f.700E+01
2.146E+01
P.SH0E+0
2,913E+01
P?.99T7E+01
2.T79F+01
2.972E+01



Z8

X(FT)

1 =NODA

6.0R2F+01
A,115F+01
b, 1MTE+01
b I6RF+01
6.195F+01
6.220E401
b.PTUE+O1
6,350F+01
6, 440F 40}
6.,490F+01
be550F+01
h.SRAE+OT
b 625F +01
AJAATF 40T
Ao TROF+01
ALTONF+01

15«=NODA

6,045F+01
6,200F+01
6, 30AF+01
6. 310FE+01
6.333F+01
6.350F+01
6,361F+01
6.381F+01
6,397TE+01
6, 417F+0Y
6.439F +01
6.,460F+01
6.,490E+01
6.515F+01
6.556F+01
6,60UF+01
ho629E+01
hobT3F+01
6.,694F+01
6. TUu2F+01

Y(Cc#™)

6.,300F=01
3,010F+00
3, N60F+00
N,180F+00
5,370F+00
5.3350F+00
R,700F+00
9.190F+00
1.1A5F+01
1 322F+0n1
1 JA23F+01
1.R14F+01
?2.,0725F+01
2.354F+01
2.794F+01
PJR2NF+01

9.900E=01
?.090F+00
A,720F+00
9,.THOF+0N
1.015F+01
1. 180F+01
1.196E+01
{1.32°7E+01
1., 347FE+01
1,482F+01
1. 479E+01
1.,605E+01
1.526E+01
1., 752F+0!
1. 872F+01
1.839F+0}
P.00TF+01
?.065F+01
2.118E+01
2U1TE+OT

X(FT)

6. 10NE+0Y
b, 127E+01
A, 150F+01
6,1 75E+01
6,200F+014
6.,232F+01
6.290F +01
6,3ROE+01
6, 455E+01
6.51PE+01
6,563F+01
A SI5F+01
b,650F+01
6,722F+01
h,IR8F+01
6,805F+01

6,085F+01
6.257F+01
6,311F+01
6,323E+01
6.,3U40F+01
6.355E+01
6,369E+01
6,386E+01
6, UOUE+0Y
6 U28E+01
6 44UF+01
6, U4TOE+01
6. H9RF+01
6,521F+01
6,572E+01
6.60RE+01
6,641F+01
6,680F+01
6,70PF+01

Y(CM)

9,600nF=01
1.9A0E+00
3,010E+00
4,710F+00
5.100F+00
6.,450F+00
&,520F+00
9,77NE+00
1.171F+01
1.359F+01
1.64AF+01
1t.903F+0!
2.152F+01
2.525F+01
2.7TRIE+01
3.070F+01

1.,920F+00
1.580F+00
9.,6P0F+00
9,610F+00
1.105E401
1.145F+01
1.30BE+01
1.273F+01
1.47T1E401
1.438E+01
1.569F+01
1.527E+01
1.660E+01
1 .689E+01
1.721E+01
1.948F+01
2.099F+01
2.123E+01
?.170F+01

X(FT)

b.105F+0Y
6,136F+01
b,167F+01
ho1R4E+01
6,217F+01
6.255F+01
b,320F +01
b.410F +01
A UTSE+DY
h.S33E+01
hST2F+01
Ao bOZE+NT
A hTS5F+01
h, TUSF+01
6, 1HSE+01
6.,R2NE+01

6.132F+01
b,2R0F+01
6.316F+01
b.326F+01
6.346F+01
6,359E+01
6.,375E+01
6,390F+01
6, U00FE+01%
b, U32E+01
6,451F+01¢
6, U80F+01
h,SO04F+01
A,534E+0%
b,602F+01
b.613F+01
hASPF+01
6,687F+01
6,7T15E+01

Y(CM)

2.650F+00
2.850F+00
1.,570E+00
4,460E+00
5.,690E+00
8,230F+00
A,590F+00
1.091F+01
1.252E+01
1.353E+01
{7TRRF+01
1.944F+01
?.267TE+01
2.699F+01
2.715F+01
3.1R7TE+O!

1.690F+00
S 620FE+00
9,410F+00
1.073E+01
1.092E+01
1,219E+01
1.P22F+01
1,362E+01
1.,357F+01
1,529E+01
1.475FE+01
1.646F¢01
1.610E+01
t.944F+01
1.892E+01
t .AROE+O1
?2.0A9F+0 1
?.041E+01
2.239E+01



€8

X(FT)

{A=NNDA

6.,017F+01
6.,032F+01
6.045F 401
6, 06GF +01
A,0R0F 401
6,106F+01
6. 126F+01
b, U48F+01
helb3IF+01
A, 1ROF+01
A.1O3F +01
A PDRF+01
6. PHTF 401
6,270F¢+01
6.,291F +01
A 311F+01
Ao 3P2RF 401
6.352F+01
be372F+01
6,39%F+01
A JH2RF+01
A UYTE+0
6.8TF 401
ALUROF+01
6,505F+01
6. 5P6F+01
bSUNF+01
Ao610E+01
he6ITEHN]
A HESF+N1
6. T13E+01

Y(c)

P.000F=01
5.10NF=n?
3.6N0F=01
1.020F+00
1.370F+00
1.210F+00
1.990F+00
T7.000F=01
1.PRNF+00
1.010F+00
1 .620F+00
1.2H0F+00
S.120F+00
R,H450F+00
Q,910F+00
1.153F +01
1,156F+01
1.343F+01
1.301F+01
1.806F+01
1 U37E+01
1.539F+01
1 ABTF+01
1.592F+01
1 .,55AF+01
1700F+01
1 RPPF+0N1
1, 720F 401
1.813F¢01
2. 04RE+NY
?.094F+01

X(FT)

A ONP22F+01
b 037F+01
6, O055F+01
6H,O0BRF+NY
6,091F+01
6, 110E+01
6,1 36E+0
h,153F+01
h,16T7F+01
A 185F+01
A, ,196F +01
6. 216FE+01
b, 260F+01
b PROF+0T
AL2OTF+01
A,315F+0%
h,337F+01
H.3A1F+01
6,380F+01
6.,10NF+01
6,U%PF+01
6 U52F+ 0
b UTHE+OL
H UUF +0Y
6,513F+01
A,S30F+01
6.,552F+01
A HISE+O1
6.,6U41F+01
L. 6B8RF+01
6, T37TF+01

Y(CM)

7.500F=01
3.100F=01
7.800F=01
1.320F+00
1.070F+00
1 .AARNE400
{1 .NDOF +00
1.3R0F+0N
1.110F+00
1.940F+00
1.210F+00
2.000F400
T.510F+00
Q. PU0E+00
1.111F+01
1.119F+01¢
1 PO0F 401
1.271F+01
1.375E+01
1.338E+01
1 .519F+01
tARRF+01
1 .SRAE+01
{1 .549E+0
1 LHUNF+01
{1 .691E+NT
1.,922F+01
1 .6RTE+ 0
1, 904FE+01
2.0P2F+01
2.”701F+01

X(FT)

A O2TF 401
6,041F+01
hORIE+DY
AON71IF+0 Y
A INP2F 40
6, 11RF+01
b, 1UIE+NY
6 16AF+01
A 175F+01
6.,18RF+01
6 2NUF +0
6,P25F+01
A 2hRFE+NY
h.2RGE 401
6,303F+01
he323F+01
A,34AF+NY
6,366F401
6.385F+01
Ao 403F401
hUZRF 40D
b, ARNF+0Y
h U740
h,500F 0
heS20E4+01
h.536E+01
6.585F+01
6,62TE+01
HBUSF+01
h,695F+01
6, TTRF 0

Y(cH)

2. P00E=DNY
1.180F+00
9,RNNE=01
R, 10NF=-01
1. 5720F+00
1.310F+00
1.500F+00
7.000F=01
2,700F«01
f,210F4+00
2.210FE+00
t.,720f+00
R8,300F+00
1.010F+01
1.03”2+01
1.219F+01
1.22RE+01
1.343E+01
1.327FE+01
1 A63E+0
1 803F 4N
1.9%AF +01
1.9510F+01
1.5837¢01
1.612F+01
1.872F+01
1.,610F+01
1, A3RF+01
1.816E+01
2.111E401
?US5F+01



v8

X(FT)

17=NNDA

6., 021F+01
6. NUTF+01
6, 070E+01
b NAPE+OT
b, 101F+01
6.,12TE+01
6. 145F+01
6,165F+01
6.179E+01
h,P00F+01
A,21RF+01
6.,235FE+01
6.,P62FE+01
6.307E+01
&H,33INE+01
6.344F +01
H,36TF+0t
6.393E4+01
b, UP20F+01
6., 449E+01
6., 470F+01
AoU90F+01
6, 516F+01
6536F+01
6,552F+0
6.56RF+01
6.600F+01
6,625F+01
6.705E+401

Y(CH)

6.,900F=01
1.730F+00
2.410F+00
1.990E+00
3.,310F+00
S.0BNF+00
6,010E+00
4,980F+00
S H20E+00
4,510E+00
5.350F+00
4,920E4+00
6. B60E+00
1.,075F+0¢
1.065F+0t
1.217F+01
1 20RE+01
1.340F+01
1.279F+01
1.,3R6F+01
1.320E+01
1, 445E+01
1 N29E+01
1.501E+01
1.500E+01
1 ASBE+01
1,597F+01
1.770F+01
2. U93F+01

X(FT)

6.030E+01
6,04TE+0Y
6,073E+01
hoNIOE+O1
6,105F+01
. 131E+01
6,152E+01
A 1TIF+0T
6,1RTE+O01
6,207F+01
6,223F+01
6,245E+01
6.26TF+01
b,320E+01
6.,337E+01
6,387TE+01
6,372F+01
6.395F+01
6.431E+01
6,U56E+01
6. 476FE+01
4 U9TF+01
6.524E+01
6,541E+401
6.556F+01
6.,580F+01
6,609F+01
6.629FE+01
6,77T0E+01

Y(CM)

1.6U0F+00
2.A70F+00
P 1U40F+00
2.,870F+00
2.490F+00
5.920F+00
5.350E+00
S.170E+00
4,550E+00
5.150F+00
4,910E+00
6.,520E+00
6.,630E+400
1.082E+01
1.185E+01
1.210F+01
1.318E+01
1.,305E+01
1.373E+01
1.291E+01
1.432F+01
1.371F+0{
1.480F+01
1.402F+01
1.577E+01
1 .580F+01
1.696F+01
1.764E+01
2.962F+01

X(FT)

6.036F+01
6.,05TF+01
6.079E+01
6.,095FE+01
be119F+01
6.140E+01
b 160F+01
6.,173F+01
h.195E+01
hea213F+01
64P29F 401
6.2572F+01%
6.,305F+01
6,325F+01
A, 3U1E+01
6,.353E+01
6,385F+01
b A13E+NY
6,438E401
6, U6FE+01
6,485E+01
6,510F+01
6,52RE+01
b.,545FE+01
6,563F+01
6.590FE+01
h.615E+01
6,64T7E+01
6.,790E+01

Y(CM)

1.410E400
1.890E+00
2.680E+00
2,250E+00
S5.030E+00
5.2R0E+00
6.040E+00
4,850F+00
5.,390F+00
4.460E+00
5.830F+00
5.750F+00
1,020F+01
t.141F+01
1.155E+01
1.296E+01
1.235E+01
1.366F+01
1.290E+01
1.379E+0¢
1.350F+01
1.506E+01
1.431E+01
1.535E+01
1.570E+01
1,699E+01
1.620E+01
2,09RF+01
2.923F+01




G8

X(FT)

18=NADA

6. N30F+01
A OUTF+01
6. 0p1E+01
AOTUF+01
6.093F+01
6., 110E+01
6.1PRF+01
6. 1URF+01
b 1ADF 40
6 ITAF+01
6. 190F+01
h20UF+01
hoPP3F 401
6, 2UPF+01
h259F+01
6,2RPF +01
6.,302F+01
6,329 401
6.350F 401
6,375F+01
A I9NF+01
6. U09F+N1
A U31F+09
A, A50F 401
A URTF 40
6.491F+01
heS513F 40
6.537F+01
6.,562E+01
beb11E+01
6.815F+01

YcH)

R.100F=01
1.270E+00
1.910E+00
1.130F+0n
1,720F+00
1., 380F+00
?.AROF+00
1.710F+00
2.6R0F+0N
2.UAN00F+00
3.560F+00
T3.ALNF 0N
5.210F+00
n,190F¢+00
S.650F+00
5.6P0F4+NN
6,RINF+00
6,270F+00
R.P90FE 40D
B,P30F+00
Q,390F+00
R,O1NF+00
9.,900F+00
9,280F+00
1.001F+01
1.025F+01
1t.1A0F+01
1.157F+01
1.319FE+01
1.921F+01}
2.890F+01

X(FT1T)

A, 036F+0L
6.05PF+01
6,065F+01
6, 0RUF+01
b, 100E+01
A,117F401
6.,135F+01
6,153F+01
ho16TE101
6, 1TTF+01
6,195F+01
6, P0RE+N]
6.P30E+01
A, 2HTF+01
6,26AF+01
6,200F+01
6. 310F 401
6.337F+01
6.356F+01
A ,3RIF+0
A,3A5F+01
6,416F+01
hUZTF+01
6, U56F+01
6.473F+01
6,U98F+01
6.,520F+n1
6, RUTF+0 T
6.572F+01
H,650F+01

Y(cH)

1.320E400
PJA1NE+00
1.50NF+00
?.110F+00
1.170F400
2.210E+00
1t.510F¢+00
P.UDOF+00
2.1I0F+00
I 120F+00
3.720F+00
h,A00F+00
H.690E400
S.350F400
5.090F+00
HH1O0F+00
6., 100F+00
T.650F+00
T.URB0F %00
R,RIDF+NNO
R,B20F+0DN
Q. O10F+00
9.,200F+nn
Q.920F+00
9,50nF+00
1.11RF+01
1.102F+01
1., 244E+01
1.75RF+01
?.05TF+01

X(FT)

A 0U4PF+0 ¢
h.O087F+01
6,070F+0%
h,090F+0
b, I05F+01
A 123F 401
A YANFINY
b 159F+01
A Y TIF+0
h,1RBUF+01
A.P00F 401
hoPlAFENY
h.P31E 401
b 257PF+01
hPT5F+0 1
hoP97F+01
6,522k +01
6, 54UFE+01
Ao 36TF+01
h3IRARF 401
A, UNSE40
6 APIF 40
A U43F 401
6, U62F+01
A UROE+NY
A.503F+01
6,531E+01
6,552F+01
5,5R9F+01
b TISE+01

Y(CM)

1.700F+00
1.290F+00
P20 400
1.310F+00
1.200F 00
1.930E+00
?.310F#N0
1.750E+00
P.,630F+00
?.B30F 400
3.960E+00
N,300F+00
5.370F+00
B,7R0E+00
6,420F+00
5,H20F 400
7.230F+00
7.020F+00
9, 170F¢n0
BR.53IN0E+00
Q,.9510F+0n0
9.3%3%3n0F+00
9,920E+00
9,.1Q0F+00N
1.070F+01
1. 0ARF+01
1,215F+401
1.153F+01
1.548E+01
?.335F+01
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X(FT)

IA=T

6., 000F+01
6.900F+01

LY L

6.,000F+01
6.070F+01
6,120F+01
6.330F 401
6. 470F+01
6.,500F+01
6.590F+01
6.6U0E+01

3A=5

AODOF+01
6., 100E+01
6.250F+01
6,370FE+01
6, 420F+01
6,460F+01
heb20F+01
6,690F+01
6,760F+01

IA=24

6.000E+01
6.,070F+01
6,100F+01
6. 170E+01
b.,360FE+0]
6, U20E+01
6. 440F+01
6.520E+01%
6.,610E+01
6.660E+01
6.720E401

Y (M)

8,.000F+00
S5.°00F+01

6.,500F+00
R,900F+0N
1.530F+0¢%
2.370F+01
?.610F+01
3.,050F+01
3.230F+01

3,520E+01

6. 700F+00
1,250F+01
2.060F+01
2.260E+01
2.530F+01

3.,050F+01°

3,320F+01
31,520E+01
3,950E+04

6, TOO0E+00
9,500F+00
1.310E¢401
1. TH4O0E+01
2,270E+01
2.420F+01
2.BB0E+01
3,060F+01
3,200E+01
3.330E+01
3,980F+014

X(FT)

6,030F+01
6,080F+01
6., 160E+01
6,3RO0F+01
A UBNF+01
6,520F+01
6.,610F+01
6.6B0FE+01

6.050F+01
6.140F+01
6.300E+01
6.,390E401
6,030E+01
6 H90E+01
6,650F+01
6,730F401

6,020F+01
6,080E+01
6,120F+01
6,200E+01
6,390E+01
6,420F+01
6,460F+01
6,570E+01
6.,680E+01
6.,6T0F+01
6,720F+01

Y(CH)

9,500F+00
9.700F+00

{.670F+01"

2.430F+01
2.680E4+01
3.130F401
3.300F+01
3. RSNE+01

1.030E401
1.650E+01
2.260E+0)
2.40nE+01
2.710F+014
1,000E+01
3,340F+01
I.780E+01

9,.,100F+00
1.050E+01
1.550E+01
P.O0NE+01
2.320E+01
2.490F+01
3.040E+01
3.100F¢01
3.140E+01
3.490E+01
3.860F+01

X(FT)

6.N50E+01
b 100F+01
6.230F+01
b UTOF+01Y
6., 490F+01
6.560E+01
h.620E+01
hob90F+01!

A 070E+01
6b.oNNEFO]
6.,360F+01
6,400E+01
G ABUNE+DY
6.580F+01
b 660FE+01
6.730F+01

6,050E+01
6,000FE4+01
6.140E+01
6.300E+0}
b U10F+01
6,030F+01
b,U90E+01
6.600FE+01
6,650E+01
6.,710E+01
6, TH0FE+01

Y(CM)

9,700E+00
1.280E+01
2.000E+01
2.550E+01
2.940F+01
3.220F+01
3.380E+01
3.950F+01

1.000E+01
1.850E+0]
2. 300E+0
2.340F+01
2.800F+01
31.,170E+01
3, 2T7T0E+01
3, R40E+01

1.010E+01
1.,160FE+01
1.640E+01
?.oU0E+01
2.080FE+01
?2.620F+01
3.,160E+01
3,190E+014
3.140E+01
3.800E+01
3. 840E+01



.8

X(FT)

4A=1

6,000F+01
A, 900F+01

HA=1

6, 000F+01
b, PUDF+01
6.350F+01
A UONF 0
A UTOF+01
6,540F+01
6,650FE+01
6. 70NF+01

JA=5

6.000F+01
6.100F+01
A, 330F+01
6.350F+01
h.370F+01
6. 410F+01
6, HU0F+01
6.540F+01
6.680F+01

LA=24

6, 000F+01
6. 1B0F+01
6.200F+01
6.,220F+01
6. PU0E+01
6.,260F+01
6.290F+01
6.320E+01
6., 8U40F+01
6.,500F+01
6.590F+01%
6.,670E+01

Y(CH)

R, 000F+00
5.200F+01

B,000F=01
P.2U0F+01
2. H490F+01
2.9BNF+0 1
2.900F+01
3.190F+01
3.710F+01
3.750F+01

4,0n0F=01
1.520F+01
2JU00E+01
2.370F+01
2.570F+01
P.HNOF+01
2.950F+01
3.360F+01
T.810F+01

?P.R00E+00
{.840FE+01
1.920F+01
1.960F+01
2.,000F+014
2.060F+01
?.cU0F+01
P.230F+01¢
3.120F+01
3.100F+01
3.280F+01
T.RINF+O1

X(FT)

6,100F+01
6,310F+01
6, 360F+01
6,420F+0
6. U490F+0}
6,590F+01
b.b60E+01

66,0608 +01
6,200F+01
6, 3UNF+0Y
6,360E 401
6,380FE+01
6., U20F+01
6, 460F+01
6,580E+01
6,h60F+01

b 16NF+01
6.190F+01
6,210E+401
6,230E+01
6.,250F+01
6,780E+01
6,300F+01
6,370F+01
6,470F+01
6,530FE+01
6,600F+01

Y(CMY

1.140F+01
P.U10E401
2.5RNF+01
2.060F+01
2.930E+401
T.RROE+0Y
3.760F+01

7.ANOF+00
2.0R0E+01
2.360F+01
PJUROF 401
2.500F+01
2.T60FE+0Y
3,070F+01
3.530F+01
3,790F+01

1.800E+01
1 ,R70E+01
1 .920F+01
1. 970E+01
P.OUNFENY
2.160F+01
P 1B0F+01
2.6TOF+01
2.U0F+01
T.160F+0%
3.370E+01

X(FT)

b,200F+01
A IUNF 401
A RRNE +01
6, U50E+01
AS10F+0Y
6.600F+01
6.680F+01

AL100F 401
6,”2R0F+01
AJSUNF+0Y
heIGOF 401
6,400E401
A,470F40
6.500F+01
hohPNELQ1L

6.,170F+01
6,200F+01
6.,220FE+01
A,230F+ 071
6,260F+01
6,280F+01
6.320F+01
b A20E+01
6 U4B0F+01
6,550E+01
6,640F+01

Y(CM)

PJNINF4NY
P .US0F+0Y
P.RONDF+01
3.000F 40§
3.000F+01
3.560F+01
3. 740F+01

1,200F+01
2.300F+401
2JAP0F+0]
2. U50F +n1
2.700F 401
2.740F+01
3.110FE+01
3.I5NE+0

1 .,B50F+01
1,950F+01
2.000F+01
P.070F+01
2.110E+01
2.170E+01
2.310F¢01
3.,050F+01
2,940F+01
3.250E+01
3.590E+01



88

X(FT)

5A=1

6.,000F+01
6., 900E+01

SA=1

6. 000F+01
6.180F+01
6,220F+01
6, 230F+01
6.300F+01
6.,330E+01
6,370F+01
6 U00F+01
6.430F+01
6.530F+01
6.580F+01
e TJUOE+01

SA=5

h000E+01
6,100F+01¢
6.230F¢+01
6.,250F+01
6.,290F+01
6.3P70FE+01
6,340E+0Y
6,370F+01
6.390F+01
6, 430F+01
6.510E+01

Y(CM)

R.ON0F+00
S5.200F+01

7.U00F+00
1.780E+01
1.950E+01
1., 950F+01
2.1R0F+01
2.220E401
2. U00E+0O1
P.300E+0Y
2.390F+01
2.390F+01
3.070F+01
4, 060F+01

6.,800E+00
1.,350E+01
1.620F+01¢
1. 700F+01
2.020E+01
2.230E+01
2.050E+01
2.080F+01
2.120E+01
2.280F+01
2.390E+01

X(FT)

6.,0T0E+01
6,190F+01
6,2G0E+01
6.,2B0F+01
6.310E+01
6.350F+01
6.380F+01
6,410F+01
6o 4UOF+01
6.SUOE+01
6.590F+01

6.O050F+01
6,120E+01
6., 2U0E+01
6,260E+01!
b,290F+01
6,330F+01
6.360E+01
6,3R0F+01
6 U00E+0Y
6, ULOE+OL
6,540E+01

Y(CM)

1.020E+01
1. R80F+01
1.R70E+01
1.920E+01
P.1R0E+01
2.3B0E+0Y
P.P60E+0Y
P.UUNF+01
P2.550E+01
2.520F+01
3,220E+01

1., 010E+01
1.600F+01
1, 74nF+01
1.730F+01
2.180F+01
P.0TOE$01
2.PU0E+01
2.220E+01
2.,60E+01Y
P.230E+0!
3.020E+01

X(FT)

6.,120F+01
heP10E401
6,240E401
6.,290F+01
6,320E+01
6.,360F+01
6,390F+01
6,U20FE+01
6,500F+01
6,580F+01
6.620F+01

6.,0T0E+01
A 190E+01
6,°50E+01
6.,27T0E+01
6.,300E+01
6.,340F+01
6.360E401
6.,390E401
A, U10E+01
6,490E+01
6.,580E+01

Y(cM)

1,580F+01
1 ,RUNE+0Y
2.000E+01
2.000F+01
2.,320F+01}
2,24NF+01
CJU00E+01
2. U60E+01
2.300E+01
2.950E+01
3. 450E+01

1.020E+01
1., 80NF+01
1, J40E+01
1.890E+01
2.110F+01
2.130E+01
2.220FE+01
?.200F+01
2.180E401
2.200E+01
3,300E+01



68

X(FT)

S5A=19

6.000F+01
6,080E+01
6,180E+01
6.2UNF+01
6, 2T0E+0Y
6,290E+01
6.320F+01
6.,340E+01
6.380E+01
6., 410FE+01
h,450E+01
6.500F+01
6.630FE+01

Y(CcM)

7.100E+00
1.000FE+01
1.710E+01
1.730E+01
1.510F+01
1.A10F+01
1.920F+01
1.920F+01
1.BT70F+01
2.040FE+01
2. 000E+01
2.T20E+01
3.770E401

X(FT)

6,050E+01
6,100F+01
6.210E+01
6,240F+01
6,”8B0F+01
6.,300FE4+01
6,330FE+01
6,360F+01
6.,390F+01
6, 430E+01
6,460E+01
6,520F+01
6, 7T00E+01

Y(CM)

9.600E+00
1.370E+01
1.640F+01
1.700E+01
1.820F+01
1. BU40E+01
1.940F+01
1.830E+01
2.010F+01
1.950F+01
?.080E+01
2.940E+0%
4,330E+01

X(FT)

6,070E+01
6.150E+01
6.,230E+01
6.250E+01%
6,290E+01
6,310F+01
6,340F+01
6.370F+01
6, 400F+01
6,U30F+01
6,480F+01
6.S60E+01
6,700F+01

Y(CM™)

9,200FE+00
1.67T0E+01
1.610F+01
1.6T0E+0Y
1.900FE4+01
1. 770E+01
1.840E4+01
1 .950E+0t
1.920E+01
P 060F+01
2.2790E+01
3.480E+01
4, U420E+01



0s

X(FT)

6A=1

6.000F+01
6.900F +01

YL

6.000F+01
6 IARNE+OY
ho2I1N0F+01
b PUOF#01
f.260F+01
6 PONF+01
6.,330F+01
6. 360F+01
6LUODE+NTY
A AOOF+01
b.5ANF+01

6A=5

6,000F+01
6.1U0F+0Y
A 170401
6.,200F+09
6.270E+01
6, 2U0F+01
b.”70F+01
6.300F+01
6. 340E+01
6.,370F+01
6, 000F+01
6.,570F+01

6A=19

6.,N00F+01
6,150F+01
6.170F+01
6.,200F+01
6.,230E+01
6.,260F+01
6.290F+01
6.,320E+01
6.350FE+01
6,460F+01
6.660E+01

Y(eM)

R,O000F+00
5.,200F+01

3,000F+00
1,930F+01
1.910E+01
2.070F+01
P.040F+01
2.PUNF+01
2.220FE+01
2.430E+01
P UKOE+NT
PehINFDY
3.270F+01

3. A00F+00
1.740F+01
1.710F+01
1, 720F+01
1,810F+01
1,8B70F+01
1.920F+01
1.930F+01
2.040E+01
2.160F+01
2.470F+01
3.550F+01

T.000F 400
1.610F+01
1,600F+01
{.740E+01
1.690E+01
1 ,R50F+01
1 .A50F+01
2.050F+01
?.080E+01
3,020E+01
4,190F+01

X(FT)

6. IN00F+01
6,”00E+01
h,220E+01
6,250F+01
6,270F+01
6.,300F+01
6,340F+01
6,370F+01%
6., A10F 0]
A UGOE+01
6.,690F+01

b 13INF+01
A 150F+01
6, 1RN0F+01
6,200F401
6,230F+01
6.250F+01
6.,290F+01
6.310FE+01
6,350F+01
&,380F+01
6., 410F+01
6,630E401

6,120F+01
6,150E+01"
6,180E+01
6,210E+01
6,240E+01
6.,770E+01
6,300F+01
6.330F+01
6,370F+01
6.510F+01
b HROF+01

Y(CMY

1.380F+01
1.910F401
P.O10F+01
1 .9ROF 401
P.150E+401
2. 14nF+01
2.380E+01
2.000E+01
2.350F+01
P2.53INE+N1
4,180F+01

1.680F+01%
1.670F+01
1, RNOE+01
1,B00F+01
1.770F+0!
1. RO0F+01
1.910F+01
2.070E+079
P2.N70F+01
?.350E401
P.U460E+01
I RAOF+01

1.,580E+01
1.580F+01
1.700E+01
1.660E+01
1.810F+01
1.770F+01
1.970E+01
1.980F+01
2.280F+01
3, 300F+01
4,230F+01

X(FT)

h,IBNF+0Y
6,200F+01
h.230F 401
b, 260E+01
hPROF+01
h.320F+0 Y
6.350FE401
6,390F+01
ALUPOF+01
6 UTOF+0Y

6, 1U40F+01
A, 1T70F+01
AsJONF+N01
b, P10E+O
A2 30F+01
b,260F+01
A, P90F+0 1
6.330F4+01
6.,360F+01
6,390F+01
6, U6NDF+0Y
6., 770F+01

6,140F+01
6,170F+01
., 190F+01
6.220F+01
6.,250E+01
h,2RNE+O1
A, 310F+01
6,340F+01
6,380F+01
6.,590FE+01

Y(c™)

1.860F+01
1.980E+01
1. 900F+01
P.O0R0F+01
2.080F+01
2.300E+01
2.310E+01
2.500FE+01
2. UR0F+01
P.hANNF+0Y

1, 6ROF+01!
t.7TANF+01
1,72NE+01
1.730F+01
1.790F+01
1.860F+01
1,980FE+01
?.020F+01
2.220F+01
?2.310E+01
c.UNF+01
g,120E+01

1.550E+01
1.660F+01
1 LR20F+0]
1.760E+01
1, 730F+0}
1.910F+01
1.930E+01
P.lU0E+01
2.260E+01
T.680E+01



16

X(FT)

TA=T

6.,170F+01

TA=1

6,000F401
6.,060F+01
6.000F+01
6.,110E+01
6.,120F+01
6,160E+014
6.,200F401
6,PP0E+01
6.,2T0F+01
6.,330F+01
6,360F+01
6, 420F+01
6., 490F+01
6,560F+01
6,690F+01

TA=5

6,000F+01
6., 070E+01
6,090E+01
6.120F+01
6.,150F+01
6, 190E+01
6,220F+01
6.260F+01%
6,290F+01
6,330F+01
6,370E+01
6,410E+01
6.510F+01
6,550E+01
6.680F+01

Y(CcMy

1.720F4+01

7.500E400
1.260F+01
1.330F+01
1. 450F+01
1.590F+01
1.700F+01
1. 460E401
1,560F+01
2.130F+01
?.100E+01
2. 180FE+01
2.8B60E+01
2.670F+01
3.200E+01
4,360F40

7.900E+00
1.250F+01
1.360FE+01
1.550€E+01
1 .580F+01
1.470E401
1.540E+01
1.910F+01
2.100E+01
2.020F+01
2.060F+01
2.780E+01
2.7T7T0F+01
3.,200E+01
4,810E+01

X(FT)

6.T00F+01

6.020F+01
6.070E+01
6,100E+01
6,110F+01
6,130F+01
6,180E+01
6,210F+014
6,240F+01)
6,290E+01
6,330F+01
6.,390E+01
6. 430E+01
6.520F+01
6.,560F+01

6.,030E+01
6,080F+01
6,100E+01
6,120E+014
6,160E+01
6,200F+01
6,230E+01
6,2T0E+01
6,310E+01
6.,350F+01
6,380E+01
6,440E+01
6,520E+01
6.560FE+01

Yirm)

3.620E+01

9. 300E+00
1.200F+01
{t.420F+01
1.510F+01
1.530E+01%
1.610E+01
1 .580F+01
1 .B50F+01
2.060F+01
2.080E+01
2.500F+01
P.910F+01
2.750FE+01
3.300F+01

R,200E+00
1.260F+01
1., 450E+01
1.540F+01
1.660FE+01
1, 410F+01
1.B00E+0t
P2.150F+01
P.2TOE+04
2.180E+01
2.2U0F+01
?.940F+01
2.870F+01
3.320E+01

X(FT)

6,790E+01

6,050F+01
6.,080F401
b, 100F+01
6.120E+01
6, 140F+01
6.190E+01
6,220F+01
6.250F+01
6.310E+01
h.350E+01
6,4800E+01%
hJUASOE+O
6,540F+01
G 630E+01

6,050F+01
6,090F4+01
6,110E+01
6.130E+01
6.190F+01
6,210E+01
6.260FE+01
6.290F+01
6.330F+01
6.360F 401
6,380F+01
6,490F+01
A,SU0E+01
6.620E+01

YoMy

4,660F+01

1.150E+01}
1.370E401
1.870F+0)
1.510E+01
{1, APROF+01
1.510E+01
1.550E+0)
1t ., B40E+01
2.310E+01
2.250E+01
C.5U0F+01
?.910F+01
3.140F+01
T.RINE+01

1.0B0F+01
1.390F+01
1,410E+01
1.610E+01
1.400E+01
1.510E+01
1.850E+01
2.100E+01
2.080FE+01
?.090E+01
2.140E+01
2.890E+01
3.170E+01
3.810E+01



26

X(FT)

7A=15

6.000F+01
6,06nF+01
6.110E+01
6.,150E+01
6,180E+01
6,210E+01
6.,250F+01
6,290E+01
6.,330F+01
6.360E+01
6.390F+01
6,660E+01

5.900F+00
1.170F+01
1,120FE+01
1.230E+01
1,230E+01
1.570E+01
1.,800F+01
1.570F+01
1.660E+01
1.820F+01
1 .850E401
4.,540F+01

X(FT)

6,020E+01
6,080E+01
6,120E+01
b6, 160F+01
6.180E+01
6.230E+01
6,270E+01
6,310E+01
6,330E+01
6,370F+01
6,UU0E+01

Y(rM)

7.800E+Q0
1,200E+01
1,280E+01
1. 140F+01
1.320E+01
1.740E+01
1,600F+0!
1.700E+01
1.600FE+01
1,720E+0!
2.790E+01

X(FT)

6.,0480F+01
6.100F+01
6,140F+01
6,170F+01
6,190F+01
6,280E4+01
6,280F+01
6,320E+01
6.,350E+4+01
6.,380F+01
6.530E+01

Y(CM)

{.,020E+01
1.230F+01
1.150E+01
1.270E+01
1,570E+014
1.600E+01
1,720E+01
1,580F+01
1.840E+01
1,920FE+01
3., 470E+04



£6

X(FT)

RA=T

6. 170F+01

fA=1

6., 000F+01
6.120F+01
AJIKNF 401
6. 180F+01
A.P20F 401
6.260F+01
6,790F+01
h.3UNE+0Y
A 3ROF+0 1
H.H00F+01

RA=S

6., 000F+01
-ALJI0NE+DT
be120F+01
6. I6N0F+01
6.,P00F+01
6,230F+01
b 270E+01
6,310F+01
bUPOF+01
6.510F+01

8A=15

6.000E+01
6.030E+01
6.070F+01
6. 110F+01
6,140F+01
6. 170E+01
6.220E+01
6.250F+01
6.290F+01
6.390F+01
H,610E+01

Y(CM)

1.7270F+01

Z.A00F+00
1A50F+01
1.59nF+01
1,780F+01¢
1.710F401
1.970F+01
1.960E+01
2.2T0F+01
PJUOOF+01
3, P40F +01

4,B00F+00
1.260F+01
1., 5R0F+0Y
1.,600F+01
1.620F+01
1., 860F+01
1.,9P70F+01
P.330F+01
3.030F+01
P?.B870F+01

6,500F+00
7.900F+00
9.800F+00
1.160F+01
1«370F+0}
1.430F+01
1., 750E+01
1.810E+01
2. 110F+0 1
2.,830F+01
3.610F+01

X(FT)

6.700E+01

h.DTOE+OT
b, 140F+01
6.160E+01
6,190F+01
6. PANE+01
b 2TOE+01
6.310F+01
6,350F +01
6,430E+01
b,610F+01

6.050F+01
b.110F+01
6,140F+01
6, 1T70F+01
A, PIOF+0
A,2UnF+01
6,2B0F+01
6,320F+01
h,UROF$01
A, 56NE+0Y

6,020E+01
6,050F+0
A,100F+01
A 12NE+01
6,150E+01
6,190F+0
6,230F+01
6.,760E+01
6,310E+01
6,450F+01
6. 7T1NE+01

Y(CM)

I.620E+01

1.150E+01
{.640E+01
t.6R0F+01
1.640F+01
1.390F+01
1 .900F+01
?.180F+01
P.1ROF+01
2.920E+01
3.750E+01

1.080E+01
1.520E+01
1.560F+01
1.540F+01
1.780F+01
{.790F+01
P?.120F401
?.300FE+01
?.RBOF+01
3.290F+01

7.200F 400
R, BONF+00
1.170E+01
1.280F+01
1.320F+014
1.620E+01
1 .660F+01
1.940E+01
2.010E+01
P.980F+01
4,230F+01

X(FT)

heTO0E+NY

AJ1P20FE+01
A, 150F+01
6.,170F+n1
6.250F+NY
6.,250F+01
6.,280F+01
6,320F+01
6.370F+01
HUTOF+0Y
6.690F+01

6.060E+01
6.,120F+01
Ao 1U40F+01
6,190F+01
h220F401
b, 250E+0 ¢
b PINE+NY
6.380F+01
A, U90E+01
6.690F+01

h03NF+01
6,060F4+01
6., 100F 401
6,13NF+01
6, 160F+01
b 2N0E+01
A P2UOF+0Y
6,270FE+01
h.34NF+01
A,590F+01
6,730E+01

Y(CM)

4,660F+01

1.320F+01
1.560F+01
1.600F+01
1.790FE+0!
1.780F+01
2.060E+01
2.100E+018
?.2RB0OF+01
3.090F+01
4,180F+01

1.050F+01
1.560F+01
1. 460F+01
1.670F+01
1.7108 401
1.990F +01
P.ORNE+0OY
?2.900FE+01
2.93%30FE+01
4, 170F+01

8.,400E+00
1. 0U40E+01
1.130F+01
1.7220F+01
1.470F+01
1.SRNE+01
1.820F+01
1.850F+01
2.300E+01
2.8R0E+01
4,090E+01




v6

9A=20

X(FT)

9A=1

6., 000F+01
6.040F+01
6,0900F+01
6.170F+01
6.700F +01
6,2U00F+01
6.,290F+01
6. 3UOF+01
6. 400F+01
6, U50F+01
6.530F+01
A AONE+ON
6.750F+01
6. T80E+01

9A=S

6,000E+01
6,050E+01
6. 090F+01
6.130F+01
6., 160F+01
6.,220E401
6.,2TO0F+01
b 350E+01
6,500E+01
6., TS0E+01

6,000F+01
6,050F+01
6. NBOF+01
9.110F+01
6.140F+01
6.160E+01
6.190E+01
6.,220F+01
6.2TOFE+01
6.3540E401
6.450F+01
6.730E+01

Breaker @ 64,50

Y(CM)

8.,200F+00
9.,2N0E+00
1,°30F+01
1 JOUOE+0Y
t ,2BOF+01
1. 7ROF +01
1 .920F+01
2.NA0F+01
PJ3P0F+01
2.920F+01
?.760F+01
3.350F+01
4,320E+01
4,560F+01

6.,200F+00
9.,200F+00
9.,900F+00
1,220F+01
1. 2U0FE+01
1,660FE+01
1.650F+01
2.370F4+01
2.910F+01
4,390E+01

7.500F+00
R.30NE+00
7.900E+00
9,900E+00
1.020E+01
1.210E+01
1.260E+01
1.620E+01
2.000F+01
?2.430E+01
2.900F+01
4,610E+01

X(FT)

6.020E401
6,060F4+01
b, 1P0FE+01
6, 180E+01
6,220E+01
6,260F4+01
6,310F+01
6,350F+01
6 U30F+01
6,470F+01
6,560F+01
6.650F+01
6,760E+01

6.,020F+01
6,060E+01
6., 100F+01
6,110F+01
6,190F+01
6.230F+01
6.290E+01
6,360E+01
6,610E+01
6.,7R0FE+01

Breaker height 7.5

6.020F+01
6.060E401
6.090E401
6, 120E+01
6,150E+01
6,170E+01!
6,200F+01
6. 200F+01
6.,290E+01
6.,370F+01
6.520F+01

Y(CM)

1.030E+01
1.190F+01
1A10F+01
1.320E+01}
1.070F+01
1.B00F+01
2.090E+01
2.090F+01
P.TUDE+OT
2.970F+01
3.0R0F+01
3,7TROE+01
n,320E+01

R.200F+00
B.,RN0E+00
1,200E+01}
1.120E+01
1.510FE+01
1,500F+01
2.000E+01
2.400F+01
3, 540F+01
4, 160F+01

R.,200E+00
7.500E+400
9,.400F+00
9,.400E+00
1.110F+01
1. 170E+01
1 U30E+01
1.680F+01
2.200F+01
2.1RO0F+0}
?.T760F+01

X(FT)

A ,O3OF+01
6. 070E+01
6., 140E4+01
6, 190F¢01
6,230E+01
6,”R0E+01
6,320F+01
6,390F+01
A JUODE+DY
6,520F+01
6.580F+01
6.720F+01
6.7T7T0E+01

A 030E+01
6.,080F+01
6.110E+01
A 1ANF+0Y
6.,200F+01
Ao PROF+01
h.300E+0]
6, 430E401
6,730E+01

6,080F+01
6, 070FE+01
A JINOF4+01
6,130E+401
A, 160E+01
6,1B0E+01
6.,210E+01
6,250E4+01
6,310E+01
6,400E+01
h600E+01

Y(CM)

B.300FE+00
1.110F+01
1.480E+01
1.0000E+01
1.530E+01
2.050E+01
?.PROE+01
2.470E+01
2.830F+01
2.740F+01
3.220E+01
4, 070E+01
4., 430F+01

T.200E+00
1.100E+01
1,040E+01
1,3R0E+01
1.450E+01
1.780F+01
1.,840F+01
2.910F+0%
4.210E+01)

6.800E+00
8.,B00E+00
A,500E+00
1,090E+401
1.110E+01¢
1,290E+01
1.,4810E+01
2.,010E+01
2.010E+01
2.650E+01
3.480E+01



G6

X(FT)

9A=23 Breaker @ 64,70

Y{CM)

X(FT)

Breaker height 9.9 cm

6,000E+01 8.,800FE+00 6,010F+01
6,040F+01 R.,B00F+00 6.,050F+01
6.,070E+01 7.900F+00 6,090E+01
6.,110F+01 1.040F+01 6,130F+01
6,150E401 1.,050E+01 6,160F+01
6.,180F+01 1,280F+01 6,190E+01
6.210F+01 1.400E+01 6,2480E+01
6,270F+01 2.080F+01 6,280F+01
6.330F+01 2.150F+01 6,360F+01
6,410F+01 . 720F+01 6,440E+01
6.610F+01 3.540F+01 6.720F+01
9A=?6 Breaker @ 64,6 Breaker height 10 cm
A D00F+0Y A, 600F+00 6. 020F +01
AJONODE+01 T7.200F+00 6,050F+01
6,N80E+01 9,000F+00 6.090F+01
ho120F4+01 9,100F+00 6,130F+01
6. 10NF+01 t.0RNF $01 6,150F+01
6. 170F+01 1,160F401 6,190F+01
ALPINF+01 1. AR0F+01 6,720F+01
b ?60F 401 1.B40F+01 6,”770F+01
A,330F+0 7.380F+01 A, 350F+01
6.390F+01 2.390F+0n A A3NF+01
A.S10F+0 ¢ 2.AUNE 4O 6,550F+01
ALTI0E+01 N,540F+01 6, T40F+01

Y{CM)

9.300FE+00
T.60NF+00
G.700E+00
9.400F+00
1.200E+01
1,250E+01
1.780F+01
2.060E+01
2.060E+01
2.890E+01
4,330F+01

6.B00F+00
R.UDOE+NN
R.200E+00
1.060FE401
1.080F+01
{1 .350F+01
1 .510F+0 1
?.1P0F+01
P.P10F 40
P.RO6ENDF+01
3. 0A0F+01
U.650F+01

X(FT)

6.020E+01
6,060E+01
6.,100F+01
6.140E+01
6.170E+01
6.200E+01
6,250F+01
6.,310E401
6,380F+01
6,520E+01
b T30F+01

6, 030F+01
A.06NDF+01
6,110F+0 ¢
6., 100F+0 Y
helbNE+01
hP00F+01
AL230F +01
A,P99E+01
6.3R0F+01
bJURNE 40T
A A20F 40

Y(CM)

7.300E+00
9.200E+00
8,800E+00
1.120E401
1.120E+01
1.450F+01
1.810E+01
2.310F+01
2.230E+01
2.760F+01
4,570F+01

R, 30NF+00
T.400F 400
1.020F+01
1.O020E+01
1.200F+01
1., PROF+0 1
1.820F+01
1.970F 401
2.520F+01
2. RRNF 40
1,570F+01
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X(FT)

10A=1

6,000F+01
6,050F+01
6.080F+01
6., 130F+01
6., 170E+01
6.210F+01
6. 260E+01
A, 310E+0
6.370F+01
b, U10F+014
6.,530F+01
6.7R0F+01

104=5

6,000F+01
6,050F+01
6.,090F+01
A 120F+01
6.,160E+0%
6.190F+01
6,220E+01
6.260F+01
6,320E+01
6.360F+01
A H00F+01
6, 470E+01
6.,520E+01
6.5R0F+01
6.710FE+01
6.770F+01

{0A=20Breaker @ 63,8

6.,000E+01
6,040E401
6,0B0E+01
6. 14OF+01
6.220E+01
65.390E+0)

 6.560E+01

Y(CM)

1.0°0E+01
1.210F+01
1,320F+01
1. 460F+01
1.610F+01
1.600F+01
1.920E+01
1.910F+01
2.230F+01
P URNE+ODY
I, 120F+01
4,160F+01

9.600F+00
T.UOOF+00
9,100F+00
R,AO0OE4+00
1.100E+01
1.160F+01
1.650F+01
2.050F+01
2.050F +0'
2.200E+01
2.520E+01
2.880F+01
2.810F+0t
3.230F+0
4,370E+01
4,390F+01

7.000E+00
9,100FE+00
9.800F+00
1.400F+01
1.790E+01
P.630F+01
2.780E+01!

X(FT)

6,010F+01
6,050E+01
6,090F+01
6,140E+01
6,180F+01
6.,230F+01
6,280F+01
6.330F+01
6,380F+01
b UUNF+01
6.,600F+01
&, TANE+O

&,020F+01
6,070E+01
6,100E+01
6,140F+01
6,170E+01
6,200F+01
6,2U00E+01
6,280F+01
6.,320F+01
6,370F+01
6,420E+01
6,490F+01
6,540F+01
6,600F+01
6,720F+01
6,780F+01

Breaker height 9.3 cm

6.,010F+01
6,050F401
6.,110F+0%
6,150E+01
6.290E+01
6, 440F+01
6.,680E+01

Y(CM)

1.180E+01
1.290F+01
1.280E+01
1 .550F+01
1.500E+01
1.780E+01
1.790F+01
P.150E+01
2.250F+01
?.840F+01
3. 490E+01
4,620F+01

7.700E+00
Q.200F+00
A, 100E+00
1. 060F+01
1.050E+01
1.340E+01
t.700F+01
2.070F+01
2.050FE+01
2.200F+01
2.790E+01
2.740E+01
3.040F+01
I.440E+01
4,520F+01
4,520E+018

7.700E400
8.600E+00
1.230E+01
1,300E+01
2.570F+01
2.500E+01
3.530E401

X(FT)

6,030F+01
6,060E+01
6,110F+01
6,160F+01
6,700F+01
b,240F+01
6.300F+01
6,350F+01
6,400F+01
6,U70F401
6.730F+01

6., 030F+01
6. NT0E+01
6,110E401
6,150E+01
6.180E4+401
ho210F+01
6.,750E+01
6'300E+01
6.350F+01
6.390E+01
6.,450E+01
6,510E+401
6.560F+01
6,640F+01
6,760E401
6., RONE+0]

6,020E+01
6,070F+01
hs120E401
6,210E+01
6.,340E+01
6,520E+01
6,800E+01

Y(CM)

1.070E+01
1.190E+01
1.440E+01
1, 470E+01
1 6BNF+N1
1.6RB0E+01
P.040F+01
2.N40E+01
2L UR0OE+DY
P.O10E+0Y
4,090F+01

7.900E+00
B,100FE+00
{,010E+01
9,900F+00
1.210E+01
1.300F+01¢
{.770E+01
2.,260F+01
2.360E+01
2.,540E+01
?.880E+0!
2.720E+01
I, 120E+01
3,.760FE+01
4,330FE+01%
4,760E+01

7.100E+00
1.,070FE+01
1.200E+01
1.R10E+01
2,740E+0}
2.530F+01
4,260E+01
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X(FT)

Y{CM) X(FT) Y(CM) X(FT) Y(CM)

10A=23Breaker @ 63,8 Breaker height 9.6 cm
6,000E+0) 6.,800E+00 6.,020F+01 R.400FE+00 6,030E+01 8,000E+00
6,060E+01 1. 100F+01 6,07T0E+01 1.030F+01 6,090E+01 1.180E+01
6.100F+01 1.130E+01 6.120E+01 1.340F+01 6,130E+0t 1,300E+01
6,160E+01 1.600E+01 6,180F+01 1.510E+01¢ 6.,210E+01 1.880E+01
6.230E+01 1740E+0 6,260F+01 2.040E+01 6,270E+01 1.920E+01
6,310E+401 2.320F+01 6,340E+01% 2. 4UNE+0Y 6.3B0E+01 2.T6O0F+01
6., U40E+0Y 2.800F+01 6,500E+01 2.610E4+01 6,530E+01¢ 2.,830E+01
6,590E+01 2.850F+01 6,700E+01 3.580E£+01 6.800E401 4,240E+01

{0A=26Breaker @ 63.8 Breaker height 9.4 cm
6 N00FE+01 6.800E+00 6,020E+01 8.000F+00 6,030F+01 T.600E+00
6.040F+01 9.N00F+00 6. 050F+01 R,P00E+20 b OTOFE$0Y 1.000F+01
A OTOE+01 9.2N0F+00 6,090F4+01 1.120E+01 A 100F+01 1.050F+01
6.130F 407 1.300F+019 b 1U0E+01 1.210F+01 b 170F+01 1. 580E+01
6., 180F+01 1.140F+01 6,230F 401 1.960F+01 A PUO0E#DNY 1.B70F+04
6.300F+01 2.560F+01 6,350FE+01 P.R2NE+N 6,400F401 2.610E+01
6, UU0F+01 2.U60F+01 6 URNF+01 ?.S70F+01 6.5A0F +01 2.730E+01
6.590F+01 3.100F+014 b HINF+01 3.530F+01 6.800F+01 4,170FE+01
A 160F 401 1.730F 401 6, TRAF+01 N, OU0E+01

t1A=1 Collapsing Breaker @ 66,4
6.!60F+0€ 1.730E+01 6,7TROF+01 4,040E+01

11A=1 Collapsing Breaker @ 66,5 Breaker height small
A, U00F+01 ?.600F+01 6, US0E+01 P.TUOF+01 AUROE+NY 2.900E+01
6.550F+01 3.120F+01 6,600E401 I.210F+01 b,610F+01 1,220E+01
b.620F+0 3.380E+01 6,650F+01 3.540E401 b.670F 401 3.520E+01
A,790F+01 U,110F+01

11A=5 Collapsing Breaker @ 66,5 Breaker height small
6, UDOE+DY 2.580F+01 6,450F+01 P.760F4+01 6,510E+01 2.980FE+0¢
6.850F+01 T.100E+01 6,590F+01 3.220F+01 b,610E+01 3.190E+01
6.620E401 3.310FE+01 6.620F+01 3.570F+01 6,6RB0F+01 3,540E+01
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X(FT) Y(cM)

12A=T Collapsing Breaker @ 66.2
6,1R0F+01 1.730F+01

1?a=1 Collapsing Breaker @ 66,25

A UNOF+01 P.HANEF DY
6.,550F+01 3,170F+01
6.590F+01 F,2730F+01
6,HUNF+01 3.,R00F+01
AJRNNF+0E 4,120F+01

{?A=5 Collapsing Breaker @ 66,5

b U0NF+01 2.7720F+01

H UANF+0 3.000F+01

656N +01 3. PH0F+0 1

AUOF+ 01 3,570F+01
13A~]

6,160F+01 1. 730F+01

{3A=1 Collapsing Breaker @ 65,2

6,350E+01 2.380F+01
6., 480F+01 2.760F+01
6.530F+01 3.080F+0"
6,590F+01 T.290FE+01

13A=5 Collapsing Breaker @ 65.1

6.350E+01 2.380F+01
6. UR0E+0D1 P.700F+01
6,560F+01 3.120F+01

134=23 Collapsing Breaker @ 65,0

6.350E+01 2.370F+014
6 UROE+O1 ?.680F+01
6.560E+01 3. 180F+01

X(FT1)

6. TROE+01

Y(rH)

n,000F+01

Breaker height small

AJUTOF +OT
6,560F+01
A 6OOF+0]
b TO0E+01

?.810F+01
T.P60F+0)
T.340F 401
T.660F401

Breaker height small

6 UUOE+01
A, 02NF 401
6. 590E+01
6.A50F+01

6,780E+01

2.R10F+nt
3.060F+01
3,P40E4+01
3.510F+01

4.040F+01

Breaker height 2.6 cm

6,400FE+01
6,510E+01

6,550E+01
6,620E+01

2.580F+01
?2.850F+01
3.,140F+01
3.520E401

Breaker height 2.3 cm

6,410F+01
6,500F+01
6.,620F+01

2.610E+01
2.T40F+01
3.560E+01

Breaker height 2.3 cm

6,400E+01
6.,510E+01

6,600F+01

2.580F+01
3.000E+01
3.,400E401

X(FT)

6,460F+01
A,5ROFE+01
A,6INE+NY
6. 750F+01

A UH0F ¢01
A ,550F+01
A 6N0F+NT

6,U40E401
6,510FE+01
6,560F+01
6,6U0FE+01

G UBNFH01
6.,520E+01

6.,470E401
6.530E+01
6,620F+01

Y{(CM)

P.OU0E+0]
3,250E+01
2,5A0F+01
T.910F+01

P.9unE+ny
3.160F+01
3.330E+01

2.710F+01
P2.960E+0
3,120E+01
3,430E+01

2.690FE+401
3.010E+01

2.640E+01
3.070E+01
3.550E+01
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X(FT) Y ey
14A=1
6. 160E+01  1.730F+01

yn4a=1 Collapsing Breaker @ 65,1

6,350F+01 2.5N0F+01
6.30NF+0Y P.h60F+01
AJUIOE+OY P.710F+01
6.030F+01 P.HARNE S+
AJUUOF+0Y 2.790F +01¢
A IROF+0 P.80NF 401
6. UT0F+01 2.900F+01
A UONFE+0 ?.960F+01
A.500F+01 2.ANNF+01
H,560F+01 T 170F+01
6.610F+01 2.370F+01

14A=5 Collapsing Breaker @ 64,95

6.350F+01 1.380FE+01
6,500F+01 1.770F+01
AAOOF+01 ?2.340F+01

14A=?3 Collapsing Breaker @ 65,0

6,.350F+01 2.500E+01
b USOF+01 2.770F+01
A.510F+01 3.000E+01

X(FT)

6, 780F+01

Y (M)

H,0UNE40Y

Breaker height 2.6 cm

A IBOF+01
6,100F+01
A POF4+01
AL BTOF+0Y
6, 000F+01
6, U60F+01
b, ARNF +01
6.490F +01
A.S10FE+01
6. B5R0F+01

2.A0NF+0Y
2.760F4+01
2.ABOF+0Y
P.750F+01
2.740F+01
P RUNE+01
P.OANE+OY
P.900F+01
3.03NF+01
3.370E+01

Breaker height 1.9 cm

6.390F+01
A,510F+01

1.560F+01
1.930F+n1

Breaker height 2.3 cm

b U00F+01
6,470F+01

b, S50F+01

2.730F+01
2.600F+01%
3,230F+01

X(FT)

A,3RBNF+01
AJd00F 401
6 UP0E+00
A UZ0F 401
6. U50F +01
AJATNF400
A UROF+0 Y
6,5N0F +01
6.O50F+01
A S9NF+01

6,5N0E+N1
h.550F+01

hJULGNE+NY
6,190F+0Y
6.,60NE+0Y

Y(CM)

P.HUNF+D
2.6R0F4+01
P.73I0F+01
2. 710F+01
2. A40F+01
2.900F+01
2.BRNF+01
?.960F+01
3.020F +01
31.500F+01

1, 750F+014
?2.080F4+01

P.T20F+01
P.TUOF+01
3.,A70F+01



00l

154=1

X(FT)

154~1
6,160E+01

6,200F+01
6.840F+01
6.,580F+01
h.6LOF+01
6., 6R0F+01

6.100E+01
6.U70F+01
6. 640F+01

6,100F+01
6.350F+01
6, 470F+01
6.560E+01
6.,600F+0])
b.640FE+01
6.690F+01

Y(CM)

1.730F+01

Surging Breaker @ 66.5

1.530F+01
2.130F+01
P.BRNE+O1
3.,050F+01
3.310F+01

154=5 Surging Breaker @ 66,2

1.140F+01
2.,230E+01
3.030E+01

15A=23 Surging Breaker @ 66.55

{1.210F+01
1,880F+01
2.280FE+01
P, TUOF+01
2.R40F+01
T.060E+01
T.320F+01

X(FT)

6., TROE+01]

h,P790F+01
6.510F+01
6,600E+01
6.660E401

6,250F+01
6.,560FE+01
6.660F+01

6,P00F4+01
6,390E+01
6.520F+01%
6,580F+01
6.610E+01
6,660F+01
b, T10FE+01

Y (CM)

4,080FE+01

Breaker height 2.6 cm

1.780F+01
2.470F+01
2.830E+01
3.250F+01¢

Breaker height 1.9 cm

1.660F+01
2.750FE+01
3.210FE+01

Breaker height 2.6 cm

1.550F+01
1,970F+01
?.480E+01
P.820E+01
2.850E+01
3.180E+01
I, 410E+01

X(FT)

6.,390F+01
6.550F+01
b, 620E+01
6,6T70F+01

6,370F+01
h.610FE+0T
b bTNF+NT

6.,290F+0%
A 430E4+01
6., 540FE+08
6.600F+01
6.h20F+01
6.,670F+01

Y(CM)

1{.9R0F+01
P.TUH0F+01Y
?.920E+01
3,450E+01

1.930E+01
2.RT7T0E+01
T.380E+01

1,780F+0t
2.0600E+01
2.670F+01
2.810E+01
2.900F+01
3.410F+0)



101

16A=1

X(FTY

16A=T

6,160F+01

6,200F 401
6,30F+01
6.570F+01
bohNOF+01

6.100F+01
A UL00F +01
6,530F +01

6,100F+01
hPENE+0
A.IROF+01
A JUR0F 401
ALU0NF+01
A,530F+01
h.550F+01

yoew)

1.730F+01

Surging Breaker @ 63,05

1.580F+01
2.R40F+01
P.T70F 401
T 440F+01

164=5 Surging Breaker @ 64,9

R,200F+00
P?.620F+01
2,200F401

16A=2% Surging Breaker @ 65,2

8,200F+00
1.RAn0F+0Y
P.UBOE+NY
?.760F+01
?.970F+01
3,180FE401
3.300F+01

X(FT)

b.TBOE+01

6,300F+N1
6, U00F+01
hHRNF+NY
6,650F+01

H,200F401
A UZ0F +0Y
6,540F +01

A, I5N0F 40
A a300F+N1
6,UP20F+01
6, 070F+01
A.H10FF01
6,540F +01
6,560F+01

Y(CM)

1,040F401

Breaker height 1.5 cm

P.N50E+01
2.RUNF+01
P.ANOE+NY
3.300K401

Breaker height 1.9 cm

1 .4ROF+01
P.TROF+01
T U60F 401

Breaker height 2.5 cm

1.170F+01
2.000F+01
2.740F+01%
2. TBOF+NY
3,0R0F+01
3.2U0F+01
3.°270F+01

X(FT)

A.350F 401
5.5H0F +01
A b3OF+01

6,3N0F 401
AJHTNE+01

A, P700F+01
A340F+n1
A, UUNF+0Y
6,UBNF +01
6, 520F 40
6,510F +01
A,5RNDF 4N

Y(CH)

2.30NF +01
PJR2NF+01
T.260E+01

P.040F +01

P.ARNNF+0

1.550F+01
P.270F+01
2.770F+01
2. RINEF4NT
T.140F4019
3.3R0F+01
3.300F+01



r40)

174=1

17A=T

X(FT) Y(CM)

6.100F+01 6, 400E+00
6,7T10F+01 3.300FE+01

Collaps1ng Breaker @ 66,05

6. 100E+01 +BOOF+00
6.,710F+01 1 SU0F+01
6.450F+01 ?.320E+01
6.540E+01 2.500F+01
6.,610E+01 3.080F+01
6.670F+01 3.550F+01

6.100E+01
6.240F401
6, U0F+01
6.510E+01
6.600F+01
6.670F+01

b, 100E+01
6.180F+01
6,280E+01

A USOF+01

6.,550F+01
6.660F+01
6,700E+01

17A=5 Collapsing Breaker @ 66,05

S.BO0OF+00
1.710F+01
2.280F+01
2.350E+01
3,060F+01
3,330F+01

{74=22 Collapsing Breaker @ 66,0

7.100F+00
1.380E+01
1.,840F+01
2.280F+01
2.640FE+01
3.220E+01
3.380F+01

X(FT)

6,130F+01
6,T60E+01

Y(CM)

1.100FE+01
3.490F+01

Breaker height 5 cm

6, 130F+01
6,300F+01
6,480F+01
6,560E+01
6,650E+01
6,720F+01

1.120E+01
1.9480F+01
2.3U0E+01
2.T20F+01
3.220F+01
3,.380F+01

Breaker height 5.3 cm

6, 130E+01
b, 260F+01
6£,450E+401
6,540E+01
6,620E401
6,ABNF+01

1.120F+01
1.870F+01t
2.300F+01
2.550E+01
3.130F+01
3I.54nF+01

Breaker height 4.7 cm

6, 130E401
6,210E+01
6.340F+01
6, 490E+01
6,600F+01
b 6ROF+01
6,T20E401

B.600E+00
1.500E+01
2.000E+01
?.320E+01
2.980E+01
3,340E+0!
3I,340E+01

X(FT)

b, 400F+01
hTI0E+01

6.,180F+01
6., 400F401
h.S10E+01
6,590F+01
6.,670F+01

6.180F+01
6.330F+01
6 UBNE+NY
6.,570FE+01
6.,660E+01
6.710F+01

6,160F+01
6.,230F+01
6., 800F+01
h.,510F4+01
b,630E+01
6.690E+01

Y(CM)

2.220F+01%
3.970FE+01

1.380FE+01
2.P00F+01
2.360E+01
2.920E+01
I.360E+01

1.370E+01
1.970F+01
2.37nE+01
2.820E+01
3.230E+01
3.370F+01

1.240E+01
1.,640F+01
2.170E+01
2.380F+01
I, 0900E+01
T.540E+01



€0l

1RA=1

Y(FT)

18A=1

6.,100F+01
b.T730F+01

AJI00F+01
AJIROF+01
b.510F+01
6.H00F+01
bohUOF +01

H,100F+01
A PROF 40
A,500F+01
A JRONF 401
6,AUNF+0Y

6,100F401
6,210F+01
6.350F+0
A JU9NF+01
6,580F401
6.650F+01
A hOOF+01

yoomy

1.230F+01
3,380F 401

Collapsing Breaker @ 65,95

1.240F+01
P.140F+01
?.380F+n1
T.080F+01
3,240F +01

18A«5  Collapsing Breaker @ 65.95

1.210F+01
1 .RINF+01
?2.350F+01
3.000F+01
2.220F+01

1Rr=2p Collapsing Breaker @ 65,85

1.1R0F+01
1 hROFE +n1
2.000F+01
?.30NE+01
P2.900F+01
3,220F+01
TLAZNE+0T

Y(FT)

A UT0FE+01Y
b, 780F #01

Breaker height 4.8 cm

6,200F +01
6 UPOF401
6.550FE+01
b, 6POF+01
ho6SNE+0T

Breaker height 4.9 cm

6,170F+01
b.TUOF+01
6.5NNE+01
b, 610FE+01
b hSNE+0Y

Breaker height 4.6 cm

b 17T0F 40
6,700F+01
A U20E+01
6,510F+01
6,600F+01
6,A50F+01

Y(CM)

?.ATOF+01
2.BT0E+01

1.500F+01
C.26NF+01
P.600F+01
3.120E401
T.H540F40

1,240E401
P.020F+01
2.520F+01
3.100F+01
T.500F+01

t.P8NF+0Y
1.63NF+01
2.150F+01
?.3R0F+01
R.O070F+01
T.P280F+01

X(FT)

hARNF+01

AL30NF+01
6 UBOF 01
6,5R80F+01
Ahyh3DF 401
6.,650F 401

6,210F+0)
6.450F 401
A HTNF+NY
h.630F 40
A 690F 40}

A,190F +01
6,320F+01
b, 460F+01
AS4NF 401
b b20EHN]
A ABOF+NY

Y(OM)Y

F3.2T0E+ 0

1.A8nF+01
P.320FE 401
?2.900F+n1
R.180F+01
3,470F+01

1.600F+01
2.,270F +01
P.T770F 01
TLI50F 401
3.450F+01

1.420F+01
t.950F+01
2.260E+01
2.600E+01
T.150F+01
3.5400F+01



1400

X(FT)

19A«7

6. 100F+01
6.,400F+01
6. TO0E+01

6.100F+01
6.,310F+01
6, UU0F+01
6,57T0F+01
6.650F+01

A,100F401
6.,280F+01
A UUOF+01
H.6T70F+01
6.7T00F+01

b.100F+01
6.160F+01
6.310E+401
6.,470F+01
6.590F+01
6., 680F+01

Y(cM

7.800F+00
2.340E+01
3,350F+01

19A=1 Collapsing Breaker

7.800F+00
1.930F+01
P.200F+01
3.100F 404
3.330F+01

19A=5 Collapsing Breaker @ 65,60

7.600F+00
1,800F+01
2.220F+01
3.5400F401
3.410F+01

19A=29 Collapsing Breaker @ 65,65

7.400F+00
1.140F+01
1.900F+01
2.100E+01
3.120E+01
3.560F+01

X(FT)

6, P00E+01
6.,500E+01
6, TROF+0 1

6.200F+01
b.3TNF+01
6, UBOF+01
6.S9NF+01
6,660E+0 ]

Y(CM)

1.470E+01
?.730E+01
T.R20F+01

1.450F+01
1.940F+01¢
2.540F+01
T.140F+01
3.830F+01

Breaker height 5.6 cm

hel6NF+0Y
6,360FE+01
6,530FE+01
6,680F+01

1.160F+01
1.920E401
2.7TRA0F4+0
3.480E+01

Breaker height 5.9 c¢cm

6,120E401
6.200E401
b.360E+01
6,4S50F+01
b 6UOE+0Y
6.700F+01

B.900E+00
§1.420F+01
1.900E+01
2.270E+01
3.220E+01
3.440E401

X(FT)

6.300E+01
h.600E+01

6.,270F+01
A U0NE+N]
6,540F+01
6.A00F+01
A, 700F+01

6,210F+01
6, 410F+01
6,660E401
h.6B0E+01

6, 130E+0t
6.250E+01
6, U00F+01
6.520E+01
b,660F+01

Y(CMH)

1.920F+01
2.940F+01

1.760F+01
2.0”270F+01
2.870F+01
3.260F+01
3.400F+01

1.4050E+01
2.00NE+01
3.370E+01
3.520E+01

8.500E+00
1.660F+01
1.970E+01
P.TUNF+01
3.350F+01

[



Go!

X(FT)

POA=T
., 100F+01
A B00F+01
A, TOOE+01

Y(CM)

9,200F+00
2<300F+01
3.400F ¢01

2ha=1 Collapsing Breaker

AL.I00F+01
6.360F +01
AJAS0F 401
A S9NF +01
AJHUDF+01

?NA=5  Collapsing Breaker @ 65.4
9.600F+00

A.I0OF+01
6.300F+01
b UBOF+01
6,63IN0F+01
hebtNE+0Y

20A=29 Collapsing Breaker @ 65,5

6.100F+01
b.2B0F+01
6 3TO0F+01
6.S60F+01
6.650F+01

S.300F+00

1. RUNF+01
?.320F+01
R.140F 401

3.540F+01

1.780F+01

P.PP0F+01
3.PU0F+01
3.500F+01

Q.600F+00
1.760F+01%
1 BT0F+01
TL.O000F+01
Z.310F4+01

X(FT)

A 200F+0
H,500F+01
6, 7T50F+01

6, 180F+01
6 U0NF+01
A S10F+01
A hPOF O
b HROF+01

Y(CM)

1.630F+01
PJRANDF+NY
3,.7A0F+01

1.500F+01
1.960E401
2.6H0F+01
T.220F+N1
T.560F 01

Breaker height 5.4 cm

6.170F+01
AJITO0F 01
6.53NF+01
b, 6HANE+01

6, 160F 01
6.3P0F+01
A H20F+01
A,5BNE+01
6,6TOF+01

1. A00F+01
1.840F+0Y
2.R20F+01
T.300F+01

Breaker height 5.8 cm

1.3A0F+01
{.7ROF+01
?.120E+01
I.140F+01
T.220FE+01

X(FT)

6,300F+01
6.600F+01

A,7R0F +01
6,020F+01
ALB80F +01
A AB3OE+0

A P30F 40
A AONF30OY
A,580F4+01
hohASNE+NT

A.PANF+NY
he3SOE+0T
6,490F+0 4
hehUNF +01

Y(CM)

1,940F+01
2.9R0F+01

1,780k +01
2.100F+01
3.020F401
3.31NE 401

1.580E+01
1,960F +01
T.140F 01
$.560F401

1.600F+01
1.770F+01
?.570E+01
3.250E+01



901

P1A-1

214=1

X(FT)

6.,000F+01

6. 000F+01
6. 040F+01
6.080F+01
b.120E401
6.170F+01
6.,2710F+01
6, 2U0F+01
6.300FE+01
h.390F+01
6 N60E+01
6.b10F+01

5.900F+01
5.930F+01
5.990F+01
6.030E+01
6., 0R0E+01
6.130F+01
h,180F+01
6. C00F+01
b.,250E+0
6.300F+01
6,340F+01
6,470E+01
6,720E+01

Y(Cc™)

Plunging Breaker @ 63.5

9.400E+0N

Plunging Breaker @ 63,65

7.800F+00
R,900F+00N
1.,080F+01
1.220F+01
1. 4B0F+01
1.620F+01
1.700FE+01
P.120F+01
2.610F+0t
2.720E+01
TU00FE+01

21A=5 Plunging Breaker @ 64,3

3.300E+00
4,200E+00
6.000F+00
9,300F+00
1.000F+0}
1.370F+01
1.400E+01
1.,630F+01
1.630E+01
?.000F+01
2.100F+01
2,540E+01
3.880F+01

X(FT)

A 170F+01

Y(CM)

1.620E+01

Breaker height 9.9 cm

6.010E+01
6, 070F+01
b NG0E+0Y
6.,140E401
6,180E+01
b, 220E+01
6.,260F+01
6,310E+01
6,420F+01
6, U490E+01
6., TOOE+01

5.,920F+01
5.,960E+01
6, N00E+0!
6,040F+01
6.100F+014
6,150F+01
6.,190E+01
6,220E+01
6,270E+01
6,310F+01
6., 400E+01
6,520E+01
6,TU0F+01

7.N00E+00
t.140E+01
1.2720FE+01
1.400F+01
1.400F+01
1.580k401
1,920E+01
2.N70E+DY
?2.580E+01
2.830F+01
3.860F+01

Breaker height 10.4 cm

P.T00E+00
S.700E+00

_T.600F+00

8.300F+00
1.230E+01
1.310E+01
1.510E401
1.530F+01
1.840F+01
1.900E+01
2.510E+08
2.B00F+01
3.820E+01

X(FT)

6.800F+01

6.040F+01
6.,0B0E+01
6,100F+01
6,16NE+01
6,190E+01
6.23NE+01
A.280F+01
6.350F+01
6 UGOF+0Y
6,540F+01
b TIOF+01

S.930E+01
5.980E401
A, 010E+01
6,070E+01
6., 110FE+01
6.,170E+01
ho190F+01
6.230F+01
6.280E+01
6.330E+01
6.430E+01
6,590E+01

Y(CM)

4,070FE+01

9,200F+00
1.040E+08
1.130E+01
1.300F+01
1.500F+01
1.770FE+01
1 B70E+01
2.450E+01
2.500F+01
3.050E+01
3.800E+01

4 ,800F+00
6.000E+00
6.800E400
1,080F+01
1. 140F+04
1.900E+01
1.500E+01
1.730F+01
1.730E+01
2.110E+01
2.610F+0%
3.200E+01



201

P2A-T

2°A=1

X(FT1)

6.000F+01

6,000F+01
A OUNF+01Y
ANTNE+0OT
6.110E+01
6, 1850FE+01
6, IROF+01
_ b6 PONF+01
6, 240F+01
APTOF+01
6.,370F+01
6.590F+01

S.900F+01
5.930F+01
S.970F+01
S.99NF+07
6.N30E+01
6.,07T0E+0Y
6.100FE+01
6 130F¢0t
b.160F+01
6,200F+01
6.,200E+01
6.260E+01
6.320F+01
6.370F+01
b UKNE+(D
h.RNOF+01
6,560F+01
b TI0E+01

Y(em)

Plunging Breaker @ 63,4

9.400F+00

Plunging Breaker @ 63,7

6. T00F+00
9.700F+00
1.010F+01
1 PROF+0Y
1.280F+01
1.460F+01
1.580F+01
1.600F+01
1.B3I0F+01
C.610F+01
3.320F+01

22A-5 Plunging Breaker @ 64,25

3,400F 400
6, 100E400
T.500F+00
1.060F¢01
1.N00E+01
1.,070E+01
1.000FE+01
1.700F+01
1.P60E+01
1.450F+01
1. 480F+01
1.,900F+01
2.°80F+01
2.200F+01
PJUBNF+0YL
2.5U0F+n1

"Pe950F+01

3.RS0E+01Y

X(FT)

b, 170FE+0Y

6 NTOE+01
6,050F+01
6.NARNF4+01
A 130F+01
A 16NE+NY
6.1B0E+01
6,220E+01
6.P5NF+01
h,PI0F+01
A UUOF+01
6.700F +01

5.920F+01
5.940F+01
5.980F+01
6., 010F+01
6.050F¢01
6,0R0E+01
6.110E+0
6,140F+01%
6., 170F+01
h,?10E+01
6,280F+01
6,270E+01
6.,330F+01
6, 400F4+01
6,4B0F+01
6.,510F+01
6.62NE+01

Y(CM)

1.620F+01

Breaker height 10.4 cm

R.ADOF+00
9,200F+00
1.140F+01
1.2UnF+0}
1.3R0OFE+01
1 .3BOF+01
t.5P0E+01
1.,740F+01
1.770E+01
2.7°NF+01
3, 940F+01

Breaker height 10.7 cm

#,800E+00
G.900E+00
R_800F+00
1.000F+01
1.070E+0Y
9.500F+00
1.160E+01
1., 170E+01
1. 000E+01
1.350F+01
1.600E+01
1,850F+01
2.120E401
2.560F+01
2.U60F+01
P.67T0E+01
3.370E+01

X(FT)

A B00F+01

6, 0P0F+01
b 060F+01
h.N9NF+01
A 1U0E+01
A 1T0F+01
A 20NE+N1
A P20F+01
6,”60F+01
6.300E+01
6.510F+01
6,720E+01

S.930E+0%
5 .950F 401
5,9R80F+01
6.,020F+01
6,060F+0 L
6., 000E+0
he130E+01
A, 150F+01
hel190E+NTY
6.,230F+01
6,250F+01%
6,290E+0D1¢
A I6NE+DY
6, U30F+01
6,4R0FE+01
6 ,S540FE+01
6, T00E+01

Y(CM)

N.070F+01

R,PNNF+00
{.010F+01
1.100F+01
1.380E4+01
1.320E+01
1. 470F+01
1.650F+01
t.670F+01
1.9R0F+01%
2.820F+01
3.830E+01

4,500F+00
T.600E+00
R, 700E400
1.10nE+01L
9,500E+0N
{1.050F+01
1,070E+01
1.330F+01
1.300E+01
1,500F+01
1.6T0E+NY
2.100F#01
?.400E401
2.690E+01
2.960F+01
2.800FR401
4,000E+01%



801

°%4=1

X(FT)

b 170E+01Y

6., 0R0F+01
6,130E+01
6.180F+01
6.2U0F+01
6.320E+01
6.,500F+01

S.900F+01
5.970F+01
6.020F+01
6, 07T0E+01
6. 180F+01
6.,2720E+01
6,370F+01
6., 70NF+01
6,.750F+01

6,000F+01
6,070F+01
6,120E+01
6., 190E+01
6,350E¢+01
6.690F+01
6.750F+01

Y(c™)

?3A=1 Surging Breaker @ 63,8

1.640F+01

Collapsing Breaker @ 63,55

9,200F+00
1.,100E+01
1.350E+01
1.680F+01
2.720F %01
3,120F+01

53A=5 Collapsing Breaker @ 63.6

1.000F=01
3,000FE+00
S.100F+00
S.700E+00
9,700F+00
1. 750E+01
2.830E+01
3.980F+01
4.,340E+01

234=23 Collapsing Breaker @ 63.5

B.,N00FE=01
2.500FE+00
T.600E+00
1.600F+01
2.840E+01
3,960F+01
4,360F+01

X(FT)

6,R00F+01

Breaker height 10.2 cm

6.,100E+01
6, 1U0E+01
6,200€+01
6, PTOE+01
6.,370FE+01
6. 7T80FE+01

Y(CM)

4,110E+01

9.600E+00
1.000E+0!
1.320E+01
2.000E+01
?.910F+01
4,210E+01

Breaker height 9.7 cm

5.920E+01
5.980F+01
6,030E+01
h,090F+01
6, 160F+01
6,250F+01
6.,510E+01
6,730F+01
6,770E+01

Breaker height 10.1 cm

6,030F+01
6,090E+01
6.150E+401
6,230F+01
6,500F+01
6,730F+01

1.900F+00
2.300E+00
I.800E+00
7.400E+00
A.800F+00
2.300F+01
3.160E401
4,230E+01
4,.380E+01

1.200F+400
4,500F+00
9.400E+00
2.370E+01
3.210E+401
4,300FE+01

X(FT)

ho120FE+01
6,160F+01
6.220F+01
6,290E+01
6., 420F+01
6,790FE+01

5.950FE+01
6,000F+01
6,050E+01
he100E+NT
6.,180E+01
6.,260F+01
6.660F+01
6,740F+01
6.780F+01

6,060E+01
bo110E+01
6.,1T0E+0Y
6.,240E+01
6,630E+01
6.,730FE+01

Y(Cc™)

1.100E+01
1.,280E+01
1.470F 401
PJUT0F+01
2.980F+01
4,130F+01

2.200FE+00
4,000F400
6.000E+00
7.200E400
1. 100E+01
2., 420E+01
3.720F+01
4,.300E+01
4,230F+01

2.500E400
S.600E+00
1.210E+01
P.480FE+01
3.650F+01
4,450E+01



601

PlA=T

A=t

WFT)

. 1T70F+01

6, 000F+01
A 190E+01
6.510E+01
6.510nF¢+01
6. TI0E+01
6.T60F+01

5.850FE+01
6,000F+01
b 1Hh0F+01
h.230F+01
6,360F+01
6.,700F+01
6.TU0E+01

5.950F+01
b 10NE+01
h 1BOF+01
haPHOE$01
6.510F+01
6.710E4+01
6,750F+01

Y(CH)

Surging Breaker @ 63,8

1.6040FE+01

Surging Breaker @ 63,25

1.200F+00
R A00F+00
2.560F+01
3.150F+0
4,200F+n1
3.980F+01

2#44=5 Collapsing Breaker @ 63,65

2.300F+0N
1.500E+00
S.300F+00
1.A50F+01
2. THOE+O1
3.910E+01¢
4,060FE+01

2uA=23 Collapsing Breaker @ 63,55

1.200E+400
2.400E400
T.400F+00
2.400F«01
T.160F+01
3.980F+01
4,540F+01

X(FT)

6, B00F+01

Y (M)

nN.110F+0t

Breaker height 8.7 cm

A, 0TNE+01
A, P2UNF+0t
6.350F+01
b,HUNE+O1
A, TP20F+01

3.700E400
1.710F+N0Y
P, 720F+01
3.630F+01
0,440F+01

Breaker height 9.4 cm

S.920F+01
6,070F+01
6,180F+01
6,260F+01
6,URNE+01
6,720F+01
A TANE+OT

2.7200E400
3.60NF+00
7.300F400
2.300F+01
3.040F+01

T U,140F+01

4,240E+01

Breaker height 9.2 cm

6.,00NE+N1
b HUOF+01
6,200F+01
6,270FE+01
6,h10F+01
6,7TU0F+01
6.760E+01

1.700FE+00
3.300E+400
1.220F401
2.UBOFE+01
3.460F+01
0,250F+01
4.370F+01

X(FT)

6,130FE+014
A ,280F 401
hJUPOF $0 ¢
6.,6R0F+01
h.T73NE+OY

S.950F 301
b 1U0F+0Y
h,200F 401
6,270F 401
A, ASOF+0
6, TUOF+01

hO070FE4+0Y
b 160E+01
&, 2U0FE+01
ha390F +01
b 6T0E+0Y
6,750E+01

Y(CM)

N.700F+00
2.060F+01
2.910F+01
3.920F+01
U, 170E+01

1.400E+00
4,200E+00
9.,700F+0N
2 AU0F+0
3.A40FE+01
1,320F+01

P<300FE+00
4.,800E+400
1.980F+01
?2.830F+01
TT730E+01
4.370E+01



o1l

P5A=T1

25A=1

X(FY)

6, 100F+01

S.900E+01
6, 00NE+01
A 270F+01
6., 36NF+01
6, 840F+01
6.6ANF+01

5.950F+01
A I0N0F+01
AJ310F+01
A 36NF+0]
AJURDFE+0O1
hobPOF+01
6.710F+01

S.900F+01
b NUNF+OT
6.200F+01
A,320F+01
heJANDE+OT
6.420F+01
6.,560F+01
6. T760F+0]

Y(CM)

Collapsing Breaker @ 64.4

1 .550F+01%

Collapsing Breaker @ 64,65

P.H00F 00
1. 440F+01
?.100F+01
1.,9R80F+01
2.9490F+01
3,910F+01

»54=5 Collapsing Breaker @ 64.70

1.500F+00
1.390F+01
1.600F+01
1.690F+01
2.,690F+01
I,260F+01
T E9NE+NT

25A=23 Collapsing Breaker @ 64.65

1.BOOF+00
1.530F+01
1., 6ANF+O
1,970E+01
2.170F+01
?.930F+01
TLUB0E+NS
4,130F+01

X{(FT)

6, RONE+01

Y(CM)

4,07T0E+01

Breaker height 6.2 cm

5.950F+01
6.070F+01
6,300F+01
h,37NE+01
6,560F+01
6 6RNE+OT

6. 800F+00
1.6P0F+01
1.980F+01
P.000F+01
3.300F+01
ILRUNE+0T

Breaker height 4.9 cm

6.000E+01
6,190F+01
6,330F+01
6.,380F+01
6,520F+01
6,650F+01
A, 730E+N]

7.RO00E+00
1.,560E+01
1.760F+01
1.750E+01
P.860F+01
3. 420E+01
3.T70F+01

Breaker height 6.8 cm

5.,940F+01
6,090F+01
6,P400F+01
6,340F+01
6,390F+01
h UZOF+01
6,730F+01

6.600F+00
10660E+ﬂ]
1.670E+01
PJI2NE+0Y
2.250F+01
3,020E4+01
t,120F+01

X(FT)

A DNNF+01
6. 160F+01
6.,330FE+01
hUPNE+01
hhTOE+NT

A NSOF+01
A PHNE+NT
6.350F+01
b APNE+D]
6,570F+01
h HBNF 401

5.,39NF+01
6,150E+01
6,270F+01
6,360F+01
hA10E+01
6, U50E+01
6. 750F+0

Y(CM)

{ LPONF+0OI
1. 820E+01
2.100F+01
P.RunF+01
3.850F+01

1.200F+01
1.750F+01
1 .8B00F+01
?.560F+01
3,000F+01
3,.660E+01

1,120F+01
1.670F+01
t.7TROF+01
2.210F+N0]
P2.600E+01
3,040E401
04,3R0E+01



X(FT)

?6A=1 Collapsing Breaker @ 64,4

6,100F+01

2tA=1 Collapsing Breaker @ 64, 85

ALNONF+01
A 100F+01
h.310F+01
ha39NF 401
A ASOF 401

?hi=y Collapsing Breaker @ 64, 80

hon20F+01
6. 1D0F4+N0
6.300F 401
ho3ROF4+01
hol3NF+N]
6, 8TNE+01
b.TJ00F+a1

?64=23 Collapsing Breaker @ 64, 85

S.900F+01
A O03NF+01
6,1ROF+01
he320E+01
b UNOF$01

6.590F+01
b TROF+01

y{c+

1 .550E+01

1.600F+00
1,780E+01
P.070F+0)
P2.5ANF+01
3, RP0F 401

0,

7.R00F+00
1.730F¢01
1. RA70FE+0Y
?.580F+0n1
I,O010F+09
3. 7900F+04

1.300F+00
4,000F+00
1.AhRO0F 40
1.920F+01
3.000F+01
30808401
0,120F+01

X(FT)

6,800F4+0¢

y(rm)

4.070F+01

Breaker height 6.7 cm

6.030F+01
b, 160F+01
6,330F+01
6., 110E+01
6.6A0F 401

?.,RONF+00
1.620F+01
P.10NF 401
2.BLOF 401
3. RRNE+01

Breaker height 5.1 cm

6, 050F+01
6,150F 40t
A,330F +01
A, U10F+01
b, UT70F+01
6,630F+01

T.000E=01
1.180F+01
1.R20F+01
2.540F+01
2.,720F+01
3.250F+01

Breaker height 7.5 cm

S.9R0F 01
A,0T0F4+01
b,260F+01
6.360R+01
A USAF+01
6, 740F+01

T.U00F 40D

1.000F+01

1.930E+01
P.160F+01
3.070F+04
4,130FE+01

X(FT)

b, O06NF+N1
6,230F+01
6350F +0 8
6.550F+01
hebT0E+01

h,ORAF +0Y
6,700F+01%
A.360F 401
A UPNF 40
6.530F 408
6,6BO0F 40

6.010k+01
b.,110F+01
6,300F+01Y
6,.390E+01
6, U50F 404
. TH0F+01

Y(Cm)

7.300F+00D
1.B60F+01
P.O0P0F+01
T,280F +ny
I.A2OF+N01

P.P00F+00
1.350E+01
t.700E+01
2.510F+01
P.ON0E+ O
T, 5P0F+01

2.000F+00
1.300E+01
1.980F+01
PJIROF+0Y
3.03IN0E+01
N1,280E+01



X(FT) Y{(CM) X(FT) Y(CM) X(FT) Y(CM)

1B=T  Plunging Breaker @ 65,05  Breaker height 5.3 cm
S.740F+01 B,000F=01 5.930E+01 7.400E400
6,220E+01 1.790E+01 6,460F+01 ?.520E+01
6. T50F+01 3.370E401

6.070F+0% 1.300E+01
6.640F+01 3.180E+01

1Re={  Plunging Breaker @ 64,95 Breaker height 4.8 cm

¢l

5.750E+01  3.000E=01 5.850F+01  5.300E+00 5.890F+0t  A,100E+00
5.980F+01 1.020F+01 6,100F+01 1.020E+01 6.170E401 1.610E+01
6.250F+01 1.900F+01 6.330F+01  P.150F+01 A.370E401  P.250F+01
6£.390F+01  2.300E+0) 6. U00E+01  2.260E+01 6,410F+01  2,340E+01
h 430E+01 2JU30F+01 6,430F+01 2.370F+01 6,440E+01 2.450E+01
6 US50F+01  2,.400F+01 6,U50F+01  P?.440F+01 6., 460F+01  2,360E+401
6.470F+01 2.470F+01 6,480F+01 2.380E+01 6.500F+01 2.520E+01
6.510F+01  2,T40F+01 6.,560E+01  P,T8NE+01 A.650F+01 3,370E+01
6.6T0F+01  3.380F+01 6.,690F+01  3.370E+01 b, T6OF+01  3,580F+01
{R=5  Plunging Breaker @ 64,95  Breaker height 5.3 cm

5.740F+01 7.000F=01 S.RB70E+01 5.700E+00 S.940F+01 R.O00F+00
6.040F+01 1,140E+01 6,100F+01  1,400F+01 6.180E4+01  1,630E+01
6.P00F+01 1.720E+01 6.,200E+01  1.700E+01 h,210E+01 1.760F+01
6.P10F+01  1,720F+0] 6,P20E+01  1.7RNE+0! 6.,220E401 1.750F+01
6.230F+01  1.800F+01 6,230E+01 1.RNOE+01 6.PU0E+0Y 1.8ROE+01
6.240F+01 1.860FE+01 6,250F+01  1,940E+01 6,250E+01 1.930E+01
6.260FE401  2.010E+01 6.270F+01 1.970E+01 6.270E+01  2.060F+01
5.280F+01  2,000F+01 6.,290E+01  2.080E+01 6,300F+01  2,010E40%
6.300E+01  2.070E+09 6.310F301  2,020E+01 6.320E401  2,0B0F+01
6.320F+01  ?,030F+01 6.330F+01  2.070E+01 6.340E+01  2,110F+01
6.360F+01  ?.170E+01 6.,360E+01  2.130E+01 6.370F+01  2,220E+01
6.480F+01  2,230E+01 6,060E+01  2.310E+01 6. 470E+01  2.,440E+01
6.500FE+01  2.750E+01 6.,530E+01  2.890E+01 6.,560E401  2,900E+01
6.620E+01  3,130E+01 6,660E401  3,450F+01 6,670E+01  3,470E+01
6.690F+01  3,350E+01 6,TROE+01  3,ATOE+01



el

X(FT)

S.7S0E+01
S.860E+01
5.990F+01
6.,060E+01
6,070E+01
6.090E+01
6.100F+01
6.,140F+01
6.160FE+01
6.190F+01
6,230F+01
6,2B0F+01
6.370E+01
6.450F+01
6.,540FE+01
6.,660F+01
beT6OF+01

Y(cM)

4,000E=D14
S5«30NF+0D
9,.300F+00
1,250F+01
1,300E+01
1.370E+01
1,840F401
1.550E+01
1,640F+01
1.720E+01
1.B40F+01
1.910E+01
2.1T0E+01
P.U430E+01
2.8B0F+01
3.190E401
3.600E+01

X(FT)

S.790E+01
5.890E+01
6,040F+01
6.060F+01
6,080E+01
6.090F+01
6,120E+01
6.150F+01
6,160FE+01
6,710E+01
6,200E+01
6.310F+01
6., 410E+0%
6.470E+01
6.,590F+01
6,690FE+01

Y (LMY

1B=15 Collapsing Breaker @ 64,95 Breaker height 5.8 cm

2.300F+00
6.300F+00
1.130FE+01
1.260E+01
1.340E+401
1.420FE+01
1.500FE401
1.530E401
1.640F+01
1.780F+01
1.BP0F4+01
P.020E+401%
2.090FE401
2.730E+0
2.980E+01
3.380E+401

X(FT)

S.820E+01
5.940FE+01
6.050E+01
6.070F+01
6., 080E+01
6,100E+0¢
he140F4+01
6.150E+01
6,170E+01
6.,220F+01
6.,240E+01
6.340E+01
6.420F+01
6.510F+01
6.,620F+01
6.720F+01

Y (CH)Y

4,300F+00
7.800E400
1.200E+01
1.300F+01
1.380E+01
1.800E+01
1.520E+01
1.580E+01
1.690FE+01
1.770E+01
1.860F+01
2,120F+01
2,200E+01
2.890F+01
3.060E+01
3.470E+01



vl

PReT

°R=1

PR-%

Y(FT)

5.730F+01
6,200F+01
hoh3IOF+01

5.730F+01
6.N0D0E+0T
A 210F+01
A U30F+0Y
6,490F+01
6, A00F 401
6.750F+0

S.730F+01
5.930F +01
6.110F+01
6o JUNF 40
6, U60F+01
6,570F+01
6,6730F+01
6.670F+01

S.720F+01
5.B50F+01
5.990F+01
b 160F+01
6.310F+01
6. N20F+01
6.5U0E+01
b.660F+01

Y{r™)

Plunging Breaker @ 65,05
Q. 000F=01-

1760F+0Y
I.140F+01

Plunging Breaker @ 64,95

3.000F=01
1.120F+014
1.770F+01
P.27T0F+01
P.bAOF+01
T IP0F+01
T.690F+01

Plunging Breaker @ 64,95

A.O0OF=01
R, 600F+00
1.550F+01
P .P30E+NT
?.3d0F+01
2.TROE+O1
3.760F+01
3. 480F+01

?R=15 Collapsing Breaker @ 64,95

5.600F+00
1 .0R0F+01
1.TP0F+01
?.O0BNE+D]
?.300F+01
?.BAOF+01
3.220F+01

X(FT)

S5,910F+01
ho350F +01
6, T6NE+01

5.,830F+01
6,07T0F+01
A, PTNE+0
b ARNE +0O1
A ,S30F+01
6,6TOF 0]

S.RONE+DY

S.990F+01 -

b, IROF 401
6,390F+01
6., UBNFE+0Y
6,5R0F+01
6.650F+01
6,680F+01

Y(CM)

Breaker height 5.3 cm

R, 3INNE+0N
?.P60F+01
3.750F 401

Breaker height 5.3 cm

5.,200F4+00
1.010F+01
1.990F+01
?.350F+01
?.850F+01
F.UANF 401

Breaker height 5.4 cm

4,4000F+00
1.0R0F+01
1. 730F+01
2.200F+01
P.ATNF+01
?.930F+01
3.300F+01
T,410E+01

Breaker height 6 cm

S.7T0F+01
5.900F +01
6, 0UNF+01
6.,210E+01
AI60E+01
6. HU0F+01
b, hPOE+0Y
b.TONE+01

2.RO00F+00
7.000E400
1.300F+01
1. 7ROF+01
?.N30E+01
2.650F+0%
T,0400F+01
3. ATOE+01

X(FT)

h,060F+01
h570F+0Y

5.910F+01
b 1A0F+0Y
b 3ANF+01
A U701 +0
A, 560F+n1
6,690F +01

S.870F+01
6, 0A0F+0Y
A PU0F+01
AJUUOE+OY
ABI0E+01
6.,59NF+n1
AahANEF+0Y

5.800F+01
5.940E+01
6,090E+01
b, ATOF+01
h,3BOF4+01
6,090F+01
ho620F+0Y
6,740F+018

y{cm)

1. 380E+01
?.8R0F+01

8.N00F+00
1.720F+0%
2, 27nF+0y
PJUN0F+OT
?.800F¢0t
T.3R0F+0Y

6.800F+00
1.320E+01
1 .R40F+01
P.250E¢+0Y
2.R70E+01
P.A7T0F +01
T,5A0F+01Y

4,400F+00
R.900FE+0N
1, 480F+01
1.9A0F+01
1.910E+01
?.B50F+01
3.020F+01
3.600F+01



X(FT) Yoem) X(FT) Y(CM) X(FT) Y(CM)

3R=7 Plunging Breaker @ 64,6 Breaker height 6.5 cm

Gl

S.7S0E+01

1.000E+00 5.890F+01 6.000E+00 5.960E+01 4,.900E+00
6.080E4+01 1.1B0E+01 6.,190F+01 1.700E+01 6. 2T0E+01 1.930F+01
6.350FE+01 2.310F+01% 6, 000E+01 2.320E+01 6.540F+01 2.970E+01
6.630F+01 3.1R0F+01 6,770FE+01 3.720E401 :

3R=1  Collapsing Breaker @ 65,1 Breaker height 8.3 cm
S5.7TUnE+NY 2.00N0E=01 5.B800E+01 1.500E+00 S.R30E+01 T.000E+0N
5.850F+01 2. 400E+0N 5.900F+01 4,800F+00 5.980E+01 6.100E+00
6.,030F+01 8.700F+00 6.070F+01 1.200F+01 6,100F+01 1.280E+01
6.170E+01 1.670F+01 6,190F+01 1.760E+01 6,240F+01 1.810F+01
6.300F+01 1.980F+01 6.330F+01 2.NTOE+01 6.,350F+01 Cc.I00E+01
6.350E+01 2.090E+01 6,380F+01 P.210E+01 6.,800F+01 °.160E+01
6.UPNF+01  2.300F+01 6,440E+01 P.PROE+N] 6,460F+01  2.410E+01
6.,470F+0 P.6TNE+01 6,530E+01 2.950F+01 b.610F+01 3.PR0E+01
6.690F+01 3, T7SOF+01 6,690F+01 3.R20F+01 b TIOF+01  T,610E401
3R=5 Collapsing Breaker @ 64,75 Breaker height 7.7 cm

S.7T60F+01 1.200F+00 5.770F+01 1.700E+00 S.780E+01 8.00nE=01
5.830E+01  2.900F+00 S5.850E+01  2.400E+00 5.910F+01  5,300E+00
5.980F+01  6,100E+00 6.,000F+01  6,RONF+00 6,020E+01  8,700E+00
b 030E+01Y 9.100F+00 6,030FE+01 9.900E+00 6.,040E401 9.8B00FE+00
6.050F+01 1.060F+01 6,050E+01 1.040F+01 b,060E+0Y 1.170E+01
6., 060F+01 1.130E+01 6.,070E+01 1.230F+01 6.,080E+01 1.200F+01
6£.090FE+0} 1,320FE+01 6,100E+01 1.240E+01 6,120E+01 1.,410E+01
6.120E+01 1.340E+01 6.,150F+01 1.530E+01 6.150F+n1 t.520E401
6.160E401 1,660E+01 6,170E+01 1.620F+01 6.180F+01 1.710F+01
6,180F+01 1.680F+01 6.,200F+01 1.780E+01 h,P00F+0¢ 1.740F+01
6.,240E+01 1.770E+01 6,2TNE+0 1.750E+01 6.,280E+01 1.820E+01
6.290F+01 1., 7TT0FE+01 6,300E+01 1.860E+01 6,300E+01 1.790E+01
6.310E+01 1.870E+0% 6,320F+01 1.R20E+01 6.,330E+01 1.950E+01
6.340E+01 1.850F+01 6,350F+01 1.950E+01 6,360E+01 1.,890E+01%
6.370E+01 1.,980E+01 6,380E+01 1.930E+01 6.390E+401  2,020E+01
6.400F+01 1.970F+01 6,420E+01 2.080FE401 6,440F+01 2.330E+01
6.450F+01 2.67T0F+01 6,580E+01 3.20NE+01 6.660NE+01 3,690E401
6.670F+01 3,800F+01 6,7T00E+01 I.850F+01 6.T4NE+01 3.670E+01
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X(FTY

5.750E+01
S5.830E+01
S.930F+01
S.970E+01
5.990F+01
6.020F+01
6,060E+01

. 6,100E+01

6.180FE+01
6.180FE+01
6,220E+01
6.270E+01
6,310E+401
6.330F+01
6.,380F+01
6.550F+01

Y(CM)

3B=24 Collapsing Breaker @ 64,75

1.000E+00
2.800E+00
5.800FE+00
7.100E+00
6,800E4+00
9.100F+00
1.100E401
1.260E+01
1.350F+01
1.690FE+01
1.700E+01
1.630FE+01
1.700E+01
1.660E+01
1.920E+01
3.130E+01

X(FT)

S.770F+01
S.840FE+01
S.960E+01
5.980F+01
6,000E+01
6,020E401
6,080E+401
6,100E+01
6,150E+01
&,180F+01
6.250E+01
6,790E+01
6.,310E401
6,350E+01
6. 410F+01
6,6B0E+01

Y(CM)

Breaker height 8.2 cm

1.700E400
2.400E4+00
6.600E+00
6.BONF+00
8.200E+00
9.000E+00
1.180E+01
1.220F+01
1.540F+01
1.640E+01
1.590E+01
1.700E+01
1.640E+01

* 1.760E+0!

2.300E+01
3.740E+01

X(FT)

S5.T80F+01
5.880E+01
S.970E+01
S.980E+01
6.,010F401
6,040E+01
6.090F+01
6,120F+01
6.160E+01
6.,200E+01
6.270E+01
6.300E401
6.330F+01
6.360E+01
6.,430E+01
6.TOOE+01

Y(CM)

8.,000F=01
4,.200E+00
6.200E+400
7.400E+00
8,000E+00
1.,000E+01
1.140E+01
1.390E+01
1.630E+01
1.760E+01
1.660FE+01
1.650E+01
1.790E+01
1.700F+01
2.660F+01
3.860E+01



X(FT) Y(CM) X(FT) Y(CM) Y(FT) Y(CM)

4R-T  Plunging Breaker @ 64,6 Breaker height 7.8 cm

AN

5.720F+0) A.000F=01 S.810E+01 4,900F+00 5.8R0F+01 7.200F+00
S5.950F+01 6. 900F+00 6,080E+0Y 1.220F+01 6.210F+01 1 BRnF+01
ha 330F+01 P.280F+01 A UP0F+0Y P.700F+01 6.550F+01 2.ORNEFNT
bH.660F+01 T.P80F+01 6.760F+01 3.T760F+01

4R=1  Collapsing Breaker @ 65,05 Breaker height 6.2 cm
S.730F+01 H,000F=01 S.750F+01 1.B00F+00 S.760F+01 1.000E400
S.830F+01 T3.000F+00 S.R90Nt+01 6.B0NE+00 A,O000F 40 9.40nF+00
6.000F+01 1.N20F+01 6,030F+01 1.0400E+01 b 10NF +0Y 1.010E+01
6,190F+01 1,640F+01 6,240F+01 t.800F+01 he300F+01 1.960F+01
6,33NF+0 2., 100F+01 6.350F+0¢ ?.280FR+01 A, U30F 401 2.30NF+01
hUnDF+01 P.160F+01 6,490F+01 ?.170E+01 b.510FE+01 P.3P0E+01
6.530F+0% P.T30F+01 6,560E+01 3.010F+01¢ b,h20F 401 J.410E+01
A HROF+01 N ,030E+401 A,A90F+01 U, P60FE+01 h.THNF 401 F.720F+01

n1R=5  Collapsing Breaker @ 65,1 Breaker height 7.4 cm
5.760FE+01 1.,100F+00 S.R20F+01 3.100F400 S.R70F+01 S.A00F+00
S.,940F+01 B,500F+00 5,990F+01 1.000E4+01% 6.,NU0F 401 1.0R0OF+01
6,100F+01 1.430F+01 b, 170F+01 1.650F+01 b.P20F4+01 1.730F+401
6.260F+01 t.760F+01 6,300F+01 1.970E+01 ha340F+01 2.170E+01
6,380F+n1 2,170F+01 6,U00FE+01 2. 180NE+01 6. UA0F+0 2.030F+01
6.,U480F+071 2.,170F+01 6,510E+01 P.T720F+01 A 55NE+NY 2.9R0E+01
6.600F401 I.U00F 401 6,650F+01 3.750F+401 6.690F+01 U,190F+01
6, 700F+01 H,370F+01 6. 7T30E+01 I.RONE+01

48«24 Collapsing Breaker @ 65,1 Breaker height 7.3 cm
S.72NE+01 4.000F=01 S.750F+0t 2.500F+00 S.760FE+01 9,000E=01
S.820F+01 ?2.500F+00 S.B70F+01 S.300F+00 S5.940F 4014 R,BOOF+00
5.990F+01 1.020F+0M 6,0U0E+01 1.070E+401 hN30F+01 1.330F+01
6,160F+01 1.A20F+0t 6,220F+01 1.7508+01 A, 290F+01 1.910F+01
6. 330F+01 2.NROF+01 6.360F+01 2.10NE+01 hUIDF+0OL P OROFE+01Y
6. 460F+01 2P,O000F+0Y A, UT0E+01 P.NA0F+01 A.510F+014 ?2.700F+01
6.5R0F+01 3.750F+01 6.670E+01 3.3A0F+01 hTNOE+DY 4.,210F+01
A.T00F+01 4,.330F+04 6,740E+01" 3.730F+01



X(FT) Y(CM) X(FT) Y(CM) X(FT) Y(CM)

SRe=1 Plunging Breaker @ 64,0 Breaker height 10 cm

81l

5.900FE+01 1.000E=01 5.980FE+01 6.600E+00 6.090E+01} 1.230F+01
6.210F+01 1.770FE+01 6,380E+01 2.350E+01 6.500E+01 2.880E+01
6.750FE+01 3.680F+01

SR-1  Plunging Breaker @ 64,15 Breaker height 10.5 cm
S.900F+01 S.000FE=01 S5.910F+01 t.700E+00 5.920E+01 1.100E+0Q0
5.930FE+01 P.600E+00 5.,950F+01 2.200F+00 5.980F+01 S.200E+00
5.990F+01% 4.300F+00 6,010F+01 7.600F+00 6.,030E+01 9,000F+00
b, 060F+01 1.040F+01 6.,070E+01 1.030F+01 heDBNF+01 1.100E+01
6.000E+01 1.160F+01 6,120E+01 1.350E+01 6.,130E+01 1.290E+01
., 140E+401 1,420F+01 6,160E+01 1.38nF+01 6.180E+01 1.580E+01
6.210F+01 1.680F+01 6,240FE+01 1.780E+01 6.,260F+01¢ 1.830F+01%
6.280F+01 1.970F+01 6.,310F+01 2.020FE+01 6.340FE+01 2.010E+01
6,360F+01 C.IN0F+01 6, 370F+01 2.390F+01 6,410FE+01 2.540F+01
b, U460F+01 2.5T0F+01 6,480E+01 2. 740E+01 6.530F+01 T.120F+01
6.,57TNE+01 3.360F+01 6,620F+01 3.500E+01 6, T00E+NY 3.750E+01
6., 7T60F+01 3.730F+01

5R=5  Spilling Breaker @ 62,6 Breaker height 10 cm
S.910F+01 B.000F=01 5.920F+01 2.300E+00 5.930E+01 1.500F+00 -
5.940F+01 7.B00F+00 5,940F+01 2.500NE+00 5.950E+01 3.500F+00
5.960F+01 3.300F+00 5.970E+01 4,800E+400 5.980F+0% S.100F+00
S.990E+01 5.800E400 S5.990E+01 6.,200E+00 6,000E+01 6.900E+0Q0
6,010E+01 6.,400E400 6.,N3NE+01 9.000E+00 6.,040F+01 R, 900E4+00Q
6.050E+01 1.060E+01 6,060E+01 1.010F+01 6., 0B0E+0} 1.200F+01
6,090F+01 1.150F+01 6,110E+01 1.380F+01 6.120F+01 1.250E+01
6.1U0E+01 1.500E+01 6,150F+01 1.320E+01 6.200E+01 1.950E+01
6,230F+01 2+.330F+01 6.,270E+01 2.480E+01 6.320E+401 2.490E+01
6.370E+01 P.360E+01 6,410F+01 2.370E+01 6,480E+01 2,580E+01
6.,490F+01 2.770F+01 6,520E+01 2.800E+01 6,560F+01 2.580F+01
6.580E+01 2,860F+01 6.650E+01 3.280E+01 6,TU0E+01 3.900E+01
6.780E+401  3,760E+01 '
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SR=24

X(FT)

S5.880F+01 R,000E=01
5.900E+01 1.000E400
5.930E+¢01 3.300E+00
S5.980E401 5.700F+00
6.,020E+401 7.200E+00
6.,100E+01 1.480F+01
6.140E+01 1.810F+01
6.260F+01 2.520FE401
6.,350F+401 2.070FE+0"
6.380F+01 1.980F+01
6. 8010F+01 2.080E+01
6,450FE401 2.,230E+01
6,480F+01 2.360F+01
6,550F+01 2.900E+01
6.,620F+01 2.980E+01
6.,B00E+01 3.880F+01

Y(CM)

X(FT)

Collapsing Breaker @ 61,95 and 65,35

S.B890E+01
5.910E+01
S.930E+01
5.990F+01
6.040E+01
6,120E4+01
6. 17T0E+01
6,290F+01
6.360E+01
6,390F+01
6,420F+01
6. 460F+01
6,500E+01
6,5TOF+01
6,TO00E+01

Y(CM)

3.000E=01
2.100E+00
2.700E400
7.200E+00
8.200E+400
{.580FE+01
2.280E+01
?.280F4+01
1.940E+01
2.080F+01
2.150E401
?.230F4+01
2.520E+01
2.820F+01
3.370F+01

X(FT)

Breaker height 9.8 cm

S5.900E+01
5.920F+01
5.950F+01
6,020E+01
6,080E401
6.130F+01
6,210FE+01
A T40E+01
6.370F+01
6.410F+01
6.430E+01
6.,470F+01
6.510F+01
6,600F+01
6,TR0E+01

Y(CM)

1.500E+00
2.000E+00
4,B00E+00
8.400F+00
1.290E+01
1.720E+01
2.430E+01
2.020E+01
2.0U40F+01
2.120F+01
2.130E+01
2.380E+0}
2.760E+01
2.,590E+01
3.970E401
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6R=T

AR=1

6R=5

X(FT)

S.80N0F 401
A,090F+01
6. 520F+01

5.780F +01
S5.B70F+01
S5.910F+01
S5.940F+01
S.9R0F 401
AJNP20F &0
~L,ORDF 401
A 1T70F+01
A, PO0F 401
6,250F 401
ALITNF 40
6,370F+0
6. UANF 10
A,SINE+0Y
6, 750F +01

S.790F+01
S.BP0F4+01
B.RA0F +01
S.R9NF +01
5.930F+01
5.970F+01
6. 000F+01
6.030F+01
H NS0F+01
HJOROF+01
AJlbNE+DY
A.230F+01
6.,290F+01
he3TOF+01
6,480F+01
ho66NEHDT

Y(CH)

Plunging Breaker @ 63,9-

1.RNOF+0ON
1.360F+01
?.9R0F+n1

Plunging Breaker @ 63,9

1.600F+00
4.500F+0n
A, U00F+00
R, O000F+00
1 .OPRE+0Y
R.ROONF+nO
1 .290F+01
1.700F+01
1. UR0DF+01
1.A70F+01
P.OPOF+0Y
P.1R0OF+01
P UPOF¥O
?2.830F+01
3.730F+0

Plunging Breaker @ 64,15

1.8B00F+00
T.300F+00
6.TO0F+0N
B, 700F+00
T.000F+00
7.100E+00
5.800F+00
7.N00F+00
AANOF+00
1.150F+01
9.R00FE+00
1.770F+01
1.750F+01
P.460F 401
c.U10E+01
4,000F401

X(FT1)

5.900F+01
A P2U0F+01
6, 730E401

S.830F+01
5.RANF +01
5.920F+01
5.960F+0t
5.990F+01
A, 0U0FE+01
6, 110F+01
6, 1RNE+0Y
6,220F 401
A,2T0F+01
A ,330F+01
A 390F+01
6, UBO0F +0Y
h.58NE+01

Y(CM)

Breaker height 10.1 cm

6.200F+00
1.740E4014
3.TP0F+01

Breaker height 9.7 cm

2.700F+00
S.R0NF+0D0
R.300F 400
9. 700F 400
R,100F+00
1.080F+01
1.370F+01
1.330F+01
1.510F+01
1.930F+01
{.RAONF4+01
2.340E+01
2. 420F+01
T.PROF+01

Breaker height 10.8 cm

SBO0NF+01
5,830F+01%
S5.R70F+01
5,90NF+01
5.940F+01
S.9R0E+01
6,010F+01
A NBOF+01
A NANF 0T
6,100F+01
he 190F+01
6,250FE+01
h,330FE+01
6,400E+01
6,500F+01
h HBROE+0Y

1 .R00F+00
5. 300E+00
A.300F4+00
B.200F+00
AR.300F+ND0
R.BOOF+00
T.200F+00
6,000F+00
R.U0NF+00
1.2R0F+01
1.460E+01
1.660FE+01
P.120F+01
?.650F+01
2.7U0F+0Y
4,”50F+01

X(FT)

h . NUOF+0Y
b.3R0F401

S.850F+01
5.890F+01
5.930F4+01
S.960F+01
A 0I1NE+01
A O060F 401
A, 150F 401
A,190F+01
h,P230F 40y
Ao 290k +01
Ao3S0E+DNY
A AINE+01
6. 500E+01
6,660F4+01

5.810F+01
5.850F+01%
S.880F+01
5.920F+01
5.950F+01
5.390F+01
A, 020F4+01
6,050F+01
h,0T0F4+01
6, 150F+n1
h,220NF+01
A.PROF+0D1
h,340F+01
b, 430F+01
6,5708+01
A 750F+01

Y(C™)

1.040E401
2AN0E+01

3,000F+00
5.300E+00
7.800F+00
R UNNF+00
9.500F+00
1.000F+01
1 360E+01
1.260F+0¢
1. 750F +01
1.730F+01
P.PTNE+NY
?.590E401
2.780E+401
4,030F+01

3.500F+00
4,.900F+00
6., 700F+00
8.700E+00
6.,200F+00
T.000E4+00
6.,000E+00
7.000E+00
R,60NFE+00
1,080E+01
1. 470E+01
1.990E+01
2.000E+01
2.600F+01
3.PP0E+01
3.770E4014
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6R=24

X(FT)

S.7h0F+01
5.830F+01
S.860F+01
5.900F+01
5.950F+01
5.990F+01
6., 030F+01
6. 060F+01
6,0R0F+01
A 100F401
6.140F+01
6.160F+01

6£.190E+01

6.PU40F+01
6.310F+01
6.370F 401
6,080F+01
h.6TOF+0Y

Y (CM)

Plunging Breaker @ 64,1

4, 000F=01
6b.ANOF4+0D
6.000F+00
9.800E+00
6,500F+00
T.000E400
S.H400E+00
6,300F+00
H.600E+00
T.600E400
8,000F+00
1.050F+071
1.260F+01
1 .8BRANDF+01
1.910F+01
P.500F+01
2. U20F+01
4,160F+01

X(FT)

S.RUOF+01
S.B70E+01
S.920E+01
5.,970E+01
6. N10E+01
6,040E+01
6,060E+01
6.090F+01
6, 110F+01
b, 1U0FE+0
b 1L70E+01
6,200E+01
6,260F+01
6,350E+01
6.400F+01
6.,510F+01
b, bROE+01

Y(CM)

Breaker height 11.1 cm
S.B00E+01

H4,400F+00
6.200E+00
R.30N0E+00
8.,200F+00
TINOFE+00
5.300E+00
6.000E+00
5.900F+00
7.500F+00
7.000E¢+00
9.”200F+00
1.030E+01
1.550F4+01
1.780F+01
2.320E+01
2.680FE+01
2.830F+01
4.330F+01

X(FT)

5.820E+01
5.850E4+01
5.,890F+01
5.,940F+01
S.980E+01
6,020E+01
6.050F+01
65,070E+01
6,090F+01
6.,130F+01
b,150F+01
6,180F+01
A P30F+01
6.,300F+01¢
b.I6NF+0Y
6,430F+01
6,580E+01
A, 750F+nt

Y(CM)

4.,800E+00
7.000E+00
R,P00E+00
8,100F+00
S.7TO0FE+00
6.300FE400
5.100E+00
7.200E+00
6.B00E+00

‘B.200FE+00

9,.000E+00
1.220E+01
1.590E+01
2.160F+01
2.320E+01
2.660E+01
3.340F+01
3.770E+01



cel

TR=T

7R=1

TR=5

X(FT)

5.950F+01
6£,.000F+01
ho390F 401

5.940F+01
5.950F +01
S.970F+01
S.290F+01
A, 120FE+01
h.2P20F+01
£, PROF+01
ha330F+01
b U10F+01
A U4dOF+01
A UT70F+01
6.530F+01
. A30F+01

5.940FE+01
A NANF+01
6. 180F+01
hoU0F+0Y
6,310F+0
6.380F+01
6, UQNE+D]
b 680F+01
b T20F+01

Y{(TM)

Plunging Breaker @ 63,15

A, ONOF=01
1.250F+01%
2.370F+01

Plunging Breaker @ 62,5

3.000F=01
1.400F+00
1,.100F+00
?.900F+00
1. 030F+01
P U20F+nt
2.040F+01
P2.”30F+0t
2.390F+M
2.520F+ny
2.AO0F#+04
2.720E+01
3.150F+01

Plunging Breaker @ 62,15

S.0NOF=0N1
1 JUOOE+0Y
P.PHO0F+0Y
2.310F+01
2.130F+01
2.310F+01
PebhbNF+0
3.020F+01
I.530F+01

X(FT)

5.990FE+01
o 150F+01
6.,510F+01

S.9U0F+01
5,960F+01
5,970F+01
6,030F+01
A 1708401
6, PU0F+01
AJI00F+01
6.340F+01
6, UP0F+0T
6, UUNF+01
AL URNE+01
6,560F+01
h,670F+01

5,990F+01
A 1PNF+0Y
6,210F+01
6,260FE+01
6.330F+01
6,410F+01
6.540F+01
6. 680F+01
6, TROE+0Y

Y(cM)

Breaker height 8.6 cm

2.900E+00
1.63NF+01
2.RU0F+01

Breaker height 9 cm

7.000E=01
1.300F+00
1.400F+00
7.000F+00
1.R50F+01
2. 450F+01
1.950E4+01
?.360F+01
2.JUARNE+0Y
2.H6NF 401
P.730F4+01
?.89NFE+01
3. U20F+01

Breaker height 9.2 cm

3100400

T.A10FE+01

2.450F+01
P.000F+01
P.100F+01
P.330F+01
PRENF+0Y
T, P2P0F+01
3.750F+01

X(FT)

6.,050F+01
6,240F+01
AJTSNE+DY

5.950F+01
Be?h0F+01
5.9R0F+0 1
A NARNF +01
A PONF+NY
6,26NF+0 Y
he320F+01
b ITNE+NY
A U3INE+OY
6.450F4+01
hH.,500F+01
6,590F+01
A, T50F+01

hO30E+OL
b 16HN0E+01
A, 230F+01
b, P290E+01
6.,340E+01
6,450E+01
hebNOF+01
6,710F+01

Y(CM)

7.900€+00
2.050F+01
3.660E4+01

S.N00F=01
1 .600F+00
2.100F+0N
{.130F+01
?.250E+01
?.360F+01
2,°10F+01
2.250F+01
2.520F+01
2.590E+01
2.780E+01
2.950F+01
3.670F+01

7.800F+00
1.900F+01
2.470E+01
2.010F+01
P.2P0E+01
?.U80F+01
2.960FE+401
3,350F+01



el

TR=2p

X(FT)

S5.860F+01
S.B70F+01
5.900FE4+01
S.920F+01
S.940F+01
5.950F+01
S.970E+01
S.990F+01
6.010E+014
6.030F+01
6, 060F+01
6.,090E+01
6,110F+01
6.,130F+01
6,150E+01
6.180F¢0t
6.230F+01
6,300F+01
L, U20F+01
6.550F+01
h.hOOF+01

Y(£M)

Plunging Breaker @ 62,15

P.000F=01
1.000F+00
2.R00F+00
4,600F+00
6, 000FE+0N
6.700FE+00
R,2NNF+00
R.100E+00
9., 400F+00
1.080F+01
1.720FE+01
1.380F+01
1.510F+01
1.560F+01
1.700F+01
1.700E+01
2.140F+01%
2. U80E+01
?.350F+01
2.750F+01
3.020FE+01

X(FT)

S5.860F+01
S.RHNOF+01
5.900F+01%
5.920E+01
S.9U40F+01
5,960F+01
S.380F+01
6,000F+01
6,010F+01

6,050F+01

H,070F+01
6,090E+01
6,110F+01
A, 130F+01
6.150F+01
6.190E+401
6,250F+01
6.340E+01
6,460F+01
6.590F+01
6,780F+01

Y(rM)

Breaker height 8.5 cm

1.000E+00
1.800F+00
3,600F+00
4. 40nFE+00
6.10NF+00
T.600F+00
7.800F+00
8., 900E4+0D
9.100FE+00
1.180F+01
1.320E+01
{.460E+01
1.510E401
1.650E401%
1.660F4+01
1.920F+01
2.380F+01
2.07T0E+01
2.,380F+01
?.850E+01
3.484NF+01

X(FT)

S.B870E+01
S.B80F+01
5.910F+01
S.930F+01
5.950E+01
5.97NE+014
S5.9B0FE+0¢
Ah,O000F+01
6,020F401
h,060E401
6.,080F+01
6,100F+01
h.120E401
6,140E+01
5., 170F+01
6,210E+01
6.,280F+01
h.390F+01
6,5°70FE+01
6,640FE+01

Y{CM)

1.300E+00
2.H00E+00
4,100E+00
5.,700F+00
7.000E+00
T.400E+00
8.,500FE+00
8,500E+00
9.90NE+00
1.250E+01
1.380F+01
1.420F+01
1.590F+01
1.600E+401
1, 780F+01
2.070E+01
2.530E+01
?«280E+01
2.570E+01
2.900F+01



vl

AR=T

AR=1

BR=5

X(FT)

5. RO00E+01 1.000F+00
6,020F+01 R, TOOF+0ON
6.350F+01 PJUDOF+01
Plunging Breaker @ 62,65
Ss,770E+01 7.000F=01
S.040F+01 6.300F+00
5.,970F+01 R, 700F+00
5.990F +01 A,BN0F+00
4,0P0F+01 Q. 700F+00
6.050F+01 9,400E+00
6. 080NE+01 1.,150E+01
6.100F+01 1.340F+01
6. 1ROF+01 1.910F+01
6.260F+01 2,U30F+01
6,370F+01 ?.3IN0FE+01
b UTOF+0Y 2.570F+01
6.570F+01 P.900F+01
Plunging Breaker @ 62.7
5,770F+01 6, 000F=01
5.,910F+01 5.600F+00
5.940F+01 7.200E+00
5,960F+01 R, RO00F+00
5.980F+01 9,000E+00
6.020F+01 1.050F+01
6 O0UOF+01 1.,250F+01
6.070F+01 1.,250F+01
6. 100F+01 1t 470F+01
6,160E+01 1.720E+01
o 210F+01 1.930F+01
6.,250F+01 2.130E+01
6,320F+01 2.380F+01
6.390F+01 2.140F+01
6,500E+01 2.700F+01
6.6B0F+01 3. 5T70F+01

Y(cM)

Plunging Breaker @ 63.2

X(FT)

5.,840E+01
b 140F+01
6,510E+01

S.R20F+01
S.940F+01
5,980F+01
6,000F+01
6, N30F+01
6,060FE+01
6,090F+0t
6,130E+01
6, P10E+01
6,300F+01
6,390F +01
6,500E+01
6,6UNF+01

5,820F+01
5,920FE+01
5,940F+0]
5.,960E+01
5,.990F+01
6,030F+01
6,0S0F+N1
b NBOE+D1
6,130E+01
6.180E+01
b.,230E+01
6, 2TOE+0Y
6,340F+01
6, UUOE+01
6.560E+01
6.,T60F+01

Y(CM)

Breaker height 8.7 c¢m

2.300F+00
1. 470F+01
?.A90F+0

Breaker height 9 cm

1.300F+00
7. UN0E+00
R.N00FE+00
9,ANOF+00
9.100F+00
1.050F+01
1.P00FE+01
1.A10F+0!
1.990F+n1
P.170F+01
P U00F401
2.730F+01
3.500F+01

Breaker height 9.1 cm

1.700F+00
6.,B00F+00
7.B00F+00
8.300E+00
1.090F+01
1.170E+01
1.200F+01
1.330F+01
1.680E+01
1.990E+01
?.180E+01
2J400F+01
2.N00F+01
P.2U0F+01
2.RINE+0L
3.770E+01

Y(FT)

S,940E+01
6.°50F+01
A TT0E+01

S RROF+N]
S.960F+01
5.990E+01
A O1NDF+01
6, 04NF+01
6., 07T0E+01
hO090F+01
A I5NE+01
6, 230F+01
A,330F+01
AJAZOF+01
6, 540FE+01
AHH60F+01

5,870FE+01
5,930E+01
5,950F+01
5.,970F+01
6, 010F+01
6, 04NE+0Y
6. 060F+01
6.,080E+01
b 160E+01
6,200F+01
6,240E+01
6,”700E+01
6.370E+01
6,490FE+01
6.,620E+01

Y{CM)

7.000F+00
1.910E+01
3,830F+01

5.300F+00
7.000F¢00
R, TNOF+00
8.500F+00
1.030E+01
1.010F+01
1.160F+01
1.820F+01
?.290F+01
1.910E+01
2. 400E+01
2.830F+01
3. 440E+01

4,300E+00
7.300E400
7.600E+00
9,700E+00
1. 140E+01
1,130E+01
1t.300E+01
1.”30F+01
1,790E+01
2.070F+01
2.060E+01
2,500F+01
1,980F+01
2.520E+01
3.,150E+01



Gel

X(FT)

S.790F+01
5.930F+01
6,010F+01
6.050F+01
6.090E+01
6.110F+01
6.,150F+01
6.190E+01
6.,260E+01
6.350E+401
6,420F+01
6.,520E+01
6,600F+01
6.670E+01

y{r+y

8R=23 Plunging Breaker @ 62,7

1.000F+00
8,800F+00
1.,090E+01
1.290F+01
1.390F+0
1. 400F+01
1.580F+01
1.860F+01
2,510F+01
1.990F+01t
2.U50E+01
2.550F+01
P.910E+01%
3.270F+01

X(FT)

S.850F+01
S5.970E+01
6,020E+01
6.070E+01
6,090F+01
6,130F+01

" 6,160F+01

6,200E+01
6,290E+01
6.,380E+01
6.450F+01
6,560E+01
6,620E401
6,7T10E+01

Y(cH)

Breaker height 9.3 c¢cm

4,500E+00
1.000E+01
1.250E+01
1.350F+01
1.310E+401
1.580F+01
1.480E+01
1.770E+01
2.520FE+01
2.160FE+01
2.U00E+01
P2.720F+01
2.880F+01
3.30FE+0

X(FT)

5.89NE+01
6.,000F+01
6,050E+01
6.,070E+01
6,110E+01
6.140E+01
6.170F+01
6.,230E4+01
6.330F+01
6LH00E+NT
6. URNE+01
6,580F+01
b.630E+01
6.750E+01

Y(CH)

7.300F+00
1.180E+01
1.360E+01
1.2R80E+01
1,470F+01
1.530E+401
1.710E+01
2.300E+01
2.010E+01
2.340E+01
2.,490F+01
2.A50E+01
2.950E+01
T.T60E+0



92|

9R=T

9Re1

X(FT)

5 BROF+01
6 1UNF+01
6., 500F+01

Plunging

Y(CH)

Breéker @ 63.25

5.000F=01
1 .620F+01
P RH50F+0Y

Plunging Breaker @ 63.8

5 R70F+01 S.000F=01
5.900F+01 P.500F+00
5., 910F+01 0,000F400
5 ,930F+01 5,100E400
5,960F+01 7.700F+00
5.,9R0NF+01 RJARNNF+0O0
6.010F+01 1.,060F+01
6.030F+0 1.,070F+01
6.060F+01 1.310F+01
6., 090F+01 1.350E+01
6.120F+01 1 .570F+01
ha165NnF+01 1.,530F+01
6.100F+01 1.670F+01
h22NFt01 1.870F+01
6.,250F+01 1,BROF+01
6,P90F+01 P OROF+0]
6,33I0F+01 2.110F+01
b.U?ﬂF+Ol 2.580F+01
6,570F+01 3,230F+01
6.720F+01 3 HAR0F+01

X(FT)

6, 000FE+01
b PANE+NOY
b, AOOF+01L

5,RANF+01
5.,900F+01
5,920F+01
5.940E¢+01
5,970k +01
5.990F+01
6,020F+01
b NS0F+01
A OTNE+OT
6 100F+01
6,130F+01
6.!70E+01
6,PD0E+01
6,230F+01
6,P60F+01
6.790F+01
A, 350F+01
6,050F+01
b b2NF+0]
6,750F+01

y(cH)

Breaker height 8.5 cm

1.140F+01
P.050F+01
3,150F+01

Breaker height 9.3 cm

1. 000fF+00
3.400F+00
4,200F+00
6. U00F+00
7.600F+00
q,RONE+ON
1.020E+01
1.210F+01
1.260F+01
1. 490E+01
1,530E+01
1.620F+01
1.770E+01
1, 790F+01
2.000F+01
1.950F+01
2.340F+01
DJA20F+01
1,320F+01
3.570E+01

X(FTY

A ONOE+DT
h U0NF +01
6, 800F+01

5.800F+01
5,910FE+M
5.,020E401
5,940F +01
5,970F+01
A, 000F+0T

6,020F 401

6,060F4+01
b NRNF 01
A 110E+NT
hoJUOF+0T
h,18DEH+O]
6,210F+01
6,200F 401
bh,270F +01
6.3°0F+01
6,390F+01
h.S10F+01
hhBOE+O]

Y (cH)

1,400E+01
2.5°0F+01
780 +0)

2.000F+00
3,.300F+00
L,2n0F+00
6£.300E+0N
8. A00FE+0N0
9,600F+00
1., 120E+01
1,200F+01
1.390F+01
1 A4S0F+01
1.610FE+01
1. 700E+01
1,740E+01
1.94nF+01
1.940F+01%
2.17aF+01
2.620F+01
2.780F+01
33,5308 +01



L2]

9R=5

9R=?4

X(FT)

B.B870F+01
5.R90F+01
5.900F401
S.920F401
S.9U0F+01
S.960F+01
S.990F+01
6.010FE+01
6,050F+01
6.,080F+01
6.,110F+04
6, 140F+01
6.210F+01
6.230E401
6.,250F+01
6.,2ROF+01
6. 350F+01
6.3TNE+0Y
6, U30E+01
6,550E+01
6.630E+01

S.RGOE+01
S.RANF+01
5.880F+01
5.900F+01
5.920F+01
5.980F+01
6.070F+01
6,150F+01
6.220F+01
b.310F+01
6.360E+01
6. 430F+01
6.510F+01
6.590F+01
6. TINF+01

Y1)

Plunging Breaker @ 64,0

1.000F+00
2.700F+00
3,300F+00
R.200F+00
6. 700F+00
B.AOOFE+00
8,600F+00
1,070E401
1.260E+01%
1.370F+01
1.330F+01
1.520F+01
1 .520E+01
1,630F+01
1.720F4+01
1.960F+01
1.880E+01
2. 340F+01
2.6BOE+0Y
2.200FE+01
3. 470F+01

Collapsing Breaker @ 62,15 and 65,1

9.000F=01
1., B00F+00
1.900F+00
2.300F+00
3. BO00F+00
7.500E+00
1. 180F+04
1.600E+01%
2.390F+01
2.2U4NnF+01
2.180F+n
P.2T0F4+nt
P.TRBOF+01
2.960E+01
3,680F+01

X(FT)

S.RINF+01
5.890E+01
5,910F+01
5.930F+01
5,950F+01
R.270F+01
6., 000F+0]
6., 030E+0)
6,050F+01
6,080F+01
6b,120F+01
AL1T70E+01
6H,210F+01
6,73NF+01
6,260F+01

T6,3I00F401

6,360F+01
6,380F+01
6,4T0E+01
6,580F+01
6,660F+01

5.,850F+01
5.,R7T0E+01
5,R9NF+01
5,900F+01
5.920FE+01
6,020F+01
6,100E+01
6,180F+01
6,260FE+01
6,320F+01
6,380F+01
6, 460F+01
6,560E401
6,610E+01
6,720F+01

Y{CH)

Breaker height 9.4 cm

P.000E+00
2.500F+00
a.,400F4+0n
5.900F+00
7.700F+00
R,O0NF+00
9,700F+00
1.130F+01
1.350F+01
1.300E401
1.520FE+01
1.520E+01
1.570E+01
1.,620F+01
1. ABNF+01
1.860F+01
P.060F+01
P.U0DF+01
P2.600E+01
I.A10E+01
3.660E+01

Breaker height 9.2 cm

1.RB00F+00
1.300E+00
P.700F+00
2.200F+00
S.300E+00
9.,200F+00
1.110E401
1.890F+01
2.550F+01
2.180E+01
2.160E+01
2.360F+01
2.880F+01
3.060F+01
3. 790F+01

X(FT)

S5.880F+01
5.900F+01
S5.910F+01
5.940F+01
S.960F+01
5.980E+01
6.000F+01
h.080F+01
h,06R0E+01
6,100F+01t
6.1;0E+nl
6,1RNE+01
6,P720F+01
6., 240E+01
h,270E+01
6.310F+01
6,360FE+01
6,400F+01
A,500E+01
A 610F4+N1
6. TINF+01

S.B6NF+01
5.880F+01
5.89NF+01
S.910F+01
5.930F+01
6., 050F+01
ho13NE+0Y
h.200FE+01
f.280E+01
6, 340E+01
6,390FE+0
A.,500F+01
b,ST0F+01
he6TOF+01
6., 7SNE+N

Y(CM)

1.700E+00
3.900F+00
4, 100FE+00
6., 8300E+00
T7.500E+00
9,300E+00
9,500F+00
1.,270F+01
1.7R0FE+01
1.400F+01
1.430E+01
1.600E+01
1.500F+01
1.750E+01
1.820E+01}
P.000F+04
1.970F+01
2.57NF+0¢
2.820E+01
3.460F+01
T.560E+01

1.100E+00
?.300E+00
2.200F+00
3.800F+00
h.3IN0E+00
1.080E+01
1.390F+01
P.230E+01
P.U90E+01
2.210E+01
2.230E+01
2.530E+01
?.820E+01
3.380E+01
T.550FE+01



8¢l

10R~1

10R=5

X(FT)

5,760F+01
6,000F+01
hABNE+01

5.800F+01
S.940F+01
5.,970F+01
6. 010F+01
6, O07TOF+01
6.110F+01
6.,150F+01
6, 1R0F+01
6, P7T0F+01
A 340F+01
6,3RNF+01
6 U30F+01
6,520F+01
6.650F+01
6, T60F+01

5.780F+01
5,R860F+01
5.,890F+01
5.930F+01
5.950F+01
5.970F+01
6.020FE+01
6.,070F+01
6,100F+01
6., 140F+01
b PNO0F+01
6.220F+01
6,260E+01
6.300FE+01
6,350F+01
6. 400F+01
6.550F 401
6.650F+01

Y(CM)

top-7 Plunging Breaker @ 63.25

8,000F=~01
1.170F+01
?2.570F+01

Plunging Breaker @ 63.85

1.600F+00
9.,200E+00
9,500F+0N
1.140F+01
1 ,2R0E+01
1. H20F+01
1.550F+01
1. 400F+01
1. 800F+01
?,080E+n1
1.900F+01
2.650F+01
2.790E+01
3.,630F+01
3,510F+0%

Plunging Breaker @ 64,1

1. 300F+00
5,20NF+00
7.000E+00
8, P0NF+0N
R,TNOF+00
R,500F+0N
9.200F+00
{,110F+01
1.350F+01
1.280F+01
1.420E+01%
1.380F+01
1.530F+01
?.030F401
1,9R0F+01
2.530F+01
3,.050F+01
3.,880FE+01

X(FT)

5,850F+01
hoI130F+01
6,700FE+01

Y(CM)

Breaker height 8.4 cm

4, 000E+00
1.580F+01
T.230F+01

Breaker height 8.2 cm

5,ABNF+01 5,700F+00
5,040F+01 9,0N0E+00
5, 9R0F+01 1,060F+01
6.030F+01  1.110F+01
6, 0B0E+0] 1.220F+01
A 120E+01  1.530E+01
6.150E+01  1.420F+01
6,200F+01 1 5ROF+01
b ILOF+0 1.620F+01
6,350F+01 1,970F+01
6, A10F+01 P U50F+01
b UBOF+0! 2.730E+01
6,5R0F+01 3.180F+01
b hHNEHD] 7.560E+01
6,RONF+01 3,760F+01
Breaker height 9.3 cm
5.,820F+01 2.500E+00
S RTNF+01 6.100E+00
5.910F+01 7.500F+00
5,94nE+01 R,7TNOE+00
5,960F+01 R, 100F+00
5,99nF+01 9.600E+00
6,050F+01 1.020E+01
6,080F+01 1.240E+0!
6.,110F+01 1.220E+01
6,160F+01 1.400E+01
6.,200FE+01 1. 340E+01
6,230F+01 1.550E+01
6,270E+01 1.820F+0!
6,310F+01 1.950E+01
6.360F+01 ?.P00E+01
6,450E+01 2.h6NFE+01
6,59NE+01 3. 3A0FE+01
6,750E+01 3.540E+01

X(FT)

5.940F +01%
b,320F+01
h ARDOF+01

5,.,930F+01
5.,9A0E+01
S.,990F+N1
A JNRNF 0L
b, 100F 01
A 13nF+01
6.,170F+01
6.210F+01
h.330F+NY
6,370F+01
A UPNF +01
A ST10ESNY
beb10E+O1
6,710F+01

5., R40E+01
5,8ANE+01
5,920F+n1
5.940E+01
S.970E+01
6.,010F+01
6,060E+01
6,080E+01
ho 130F+01
A 1T70F+01
6,210E+01
b PS0F+01
6.280F+01
6,330E+01
4. 380F+01
6,4BNF+NY
6.6UNE+DT

Y (CH)

8 ,RNNE+00
2.170F+01
3, 730E401

a,50NnF¢00
1.010E+01
1.010E+01
1.210F+01
1 U20F+01
1. 8010F+01
1 .SANF+01
1 .520E+01
1.920E+01
2.170F+0NY
P.OINF+NY
P.660E+01
T,H20F+01
3,630F+01

4,700F+00
5.900E+00
R.300E+0D
R,200F+00
9,200F+00
9,600E+00
1.100E+01
1.200F+01
t 42NE+01
1.290FE+01
1.160F+01
1.,6P0E+01
1.830E+01
?.150E+01
2.110E+01
2,59nE+01
3.700E+01
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Y(FT)

S.790F+0%
5.870F+01
5.930F+01
5.970F+01
6.,000F+01
6.,020F+01
6.040F+01
6,060F401
6, 080F+01
6. 170F+01
6.2P0F+01
6.°270F+01
6.320F+01
b JUPO0F+01
6.520F+01
6.,560F+01
6,.650F+01

Y(rH)

{0R=24 Plunging Breaker @ 63.2

1.600F+00
6,000F+00
R,100F+00
T.100F+00
7.100E400
R,300F4+00
B8,300F+00
9,R00F+N0
9,.800F+00
1,67T0F+NY
1.900F+01
1.700F+01
2. U480F+01
2.520F+01
2.320F+0¢
2.820F+01
T.56NF+01

X(FT)

Y(r™)

Breaker height 9.1 cm

5.R20F+01
S.910F+01
5.,950F+01
5.,980F+01
h,0DOF4+01
6,030F+01
b, NSNF+0!
6,070F+01
b, 13INF+01
6,190F+01
6., 200E+01
6,?80F+01
6.,350FE+01
6, 400F4+01
6., 5U0F+01
6.580F+01
b,hBOF+01

4. N0NE+Q0
7.500F+00
R, 300F+00
6. 100F+00
T7.600F+00
8. 100nE+00
9,500F+00
Q. 100F+00
1.340E+01
t.A3INF401
1.690F+01
1.920F+01
P.610E+01
2.620E+01
2.510E+01
2.990F+01
3.990E+40

X(FI

5.R40F+01
S.920E+01
5.960F+01
5.99NF+01
6., 010FE+0
A O0U4NF+01
6,060F+01
A OBRNDE+OY
6., 150F+01
6,700F+01
b PbOF+0Y
4,2790F+01
h,390F+01
6,500FE+01
6. 540F+01
ho610E+01
he TSOF+01Y

Y(CH)

4,000F+00
3,000E+00
6,900E+00
7.400E+00
6,900E+00
R.B00E+00
9,100F+00
1. 040F+01
1.660F+01
1.680FE+01
1 RUNF+01
2.110F+01
P.6U0F+01
2.U30F+01
?.510E+01
3.210E+401
3.560E+01



ogl

11R=T

11Ray

X(FT)

S.REOF+01
6L URNF+01
6. B0NF+01

5.RANF+0)
6,020F+01
AJTUDF+01
h,310F+01
A U00F+01
A UT0F+01
6.650F+01

S RUNF+01
6, N00F+01
6 I60F+01
G 210F401
A, PROE+01
6. 320F+01
6,400F+01
6. UO0F+01
b 660F+01

S.B50F+01
5,9RNE+01
A 06O0F+01
6., 100F+01
6150F+01
., 1BOE+01
6, PPOE+0Y
A, 340E+01
A JULOF+01
6.520F+01
AOTNT+01
6. 750F +01

Y(CcM)

Plunging Breaker @ 63,5
1.600F+00

26RO0F+01
R ROOF+01

Collapsing Breaker @ 63,7

T.000F=01
1.230F+01
1.270F+01
1 JRAOF+01
P2.570F+01¢
2.740F+01
3,B00F+Nn1

11R=5 Plunging Breaker @ 63.6

2.N00F =01
1. 130FE+01
1.O0U0F+01
1.370F+01
1.920F+01
P.030F+01
P.UTOF+01
P.O6ROF+01
3.970F+01

{1R=24 Collapsing Breaker @ 62.95

2.000F=01
9. 900F+00
1.090F+01
1 .ODROF+NY
1.770F+401
1,720E+01
1. 480F+01
2.610E+014
2.590F+01
2.890FE+01
3.970F+01
T,65NF 40

X(FT)

Y(CM)

Breaker height 9 cm

5.950F +01
b6.60NFE+01

1,090F+01
T.180F+0%

Breaker height 9.6 cm

S.910F+01
b,060F+01
6,700F+01
6,340FE+01
h U20F+01
6,500R+01
6,690FE+01

5.,900E+01
6,080F+01
6, 18NF+01
6,720F+01
6,PROF+0Y
6,350F+01
A ASNE+DY
6,5080F+01
b.ETOE+OY

6, 2N0F+00
1.310F+01
1.340F+01¢
2. 3U0E+01
?2.500E+01
?.RTOF+01
3. 760F+01

Breaker height 9.3 cm

S.AN0E+N0
1.290F4+01
1.150F+01
1.630F+01
1.81nFE+01
?.380F+01
2.180F+01
T, 030F+01
n,120E+01

Breaker height 9.1 cm

5.900F 401
b, 010F+01
6.070F+01
b, 120F+01
6., 150F+01
b, PNOF+0Y
6,240F+01
6,370F+01
6, UT0F+01
6.580F+01
A, 6TNF+01

S.700F+00
9.300E+00
1.000F+01
1.760F+01
1.170E+01
t.400E401
1.640F+01
?.bR0OE+01
2.620FE+01
T.P00E+01
4,.n00F4+01

X(FT)

A, tBOF+01
b, TROF+01

5,970F+01
6,100F+01
A PUOF+01
66,3708 +01
6,450F+01
6.,580FE+01
6,800F+01

S.960F+01
h,120F+0t
6,200F+01
h,240F+01
A,310F+01
Ha370F+01
A, U070F+01
6.,610E+01
b, 7T50E+01

5.940F +01
6,050E+01
A 090F+01
A I30F+0Y
6,170E+01
A,210E+01
h,2TOE+01
6, U410E+0Y
6, 500F+01
h650F+01
6,700E+01

Y(CM)

1. RINF+01
3.730F+01

1.040F 4018
1.350F+01
1,500F+01
?2.550F+01
2.390E+01
I,.320F+01
I.650F+01

3.600E+00
f.220FE+01
1.300F+01
1 ARNF+0OY
2.150F+04
P.HP20F+0 Y
?.U50F+01
3.530E+01
I.630E+01

7.800F+00
1., 0ROF+01
1,180E+01
1.120F+01}
1,310E+01
1.360F+01
2.300E+01
P.710F+01
?.,480E+401
3.670E+01
3.710F+01



€]

12R=1

12R=1

X(FT)

5.740E401
6.230FE+01
6.770F+01

Se7090E+01}
5.970E+01
A, 010F401
6,050E+01
6. 090F+01
6.210E+401
6. 310F+01
6.370F+01
6.4050FE+01
6.630E+01

S.7T60F+01
S.B20F+01
S.B60E+01
S.B80F+01
5.920F+01
S.950F+01%
S.980F+01
6.000F+01
6,040E+01
6.070E+01
6,110F+01%
6.160F+01
6.220F+01
6.320F+01
6,380F+01
b.Ue0F+01
6,600F+01
6.750E+01

Y(CM)

Plunging Breaker @ 63.5

6. 000E=01
1.990F+01
3.770F+01

Plunging Breaker @ 63.7

1.400F400
9,300F+00
1.700F+01
1.150F+n1
1,34NF+01
1,580F+01
1.990F+01
2. 130E+01
2.560F+01
3.660E+401

12Rr=5 Collapsing Breaker @ 62,95

?.200F+00
4,600F400
4,800F+00
6., 700E+400
7.B00E+00
7.500FE%00
9.000F+00
9,000E+00
1.080E+01
1.130F+01
t360E+01
1.350E+01
2.250F+01
2.330F+01
2.130F+01¢
2 U00FE+01
3,090F+01
3.750E+01

X(FT)

Y(CM)

Breaker height 9 cm

5,8R0E+01
6,510F+01
6,BO0F+01

7.300E+00
2.RROE+01
0,030E+01

Breaker height 8.5 cm

5,R90F+01
5,990E+01
6.020E+01
6.,060F+01
6,090E+01
6.,230F+01
6,350F+01
6,380F+01
6,510E+01
6,T0NF+01

7.000F+00
1.070E+01
1.100E+0]
1.32NF+01
1.2770FE+01
1.700F+01
2.060E401
?.360E+01
?.940F+01

3.500E+01

Breaker height 9.3 cm

S<TTOE+0OY
5,820F+01
5.,860FE+01
S,B90E+01
5,920E+01
5.960F+01
5.990E+01
6., 010E+01
6,050E+01
6,090E+01
6,120E+01
6,190E+01
b6,260F+01
6,340F+01
6,390F+01
6., 480E+01
6.700F+01

1.800F+00
3.,600E+00
6.00NF+00
6.,700F+00
7.300F+00
A,500E+00
A.300E+00
1. 030F+01
1.000F+01
1,2R0E+01
1.300F+01
1 .RANE+01
?.U20E+01
2.070F+01
2.2B0E+01
2.830E+01
3.730E+01

X(FT)

6.,030F+01
6, 700E+01

5.,950E+01
6.000F+01
6.030F+N1
b.0TOF+01
ho1T0E+O1
6.,280F+01
A 36NF+0T
6,4P70F4+01
A, STNAE+NT
6, BDOF+0Y

5.810E401
5,B850F+01
5.820E+01
5.910E+01
S.940E401
S.970F+09
6,000F+01
b,020E+01
6,060F+01
b, 100F+01
6. 140F+01
6,200E+01
6,290E+01
6,360E+01
6,420F+01
hUONE+01
6, TI0E+01

Y(CM)

1.250E+01
3.370E+01

R,200F+00
1.100E+01
1,2U0E+01
1.250E+01
1.580F+01
1.880F+01
2.,160E+01
2.,560E+01
3.330E+01
4,000F+01

3.500F+00
5.300E+00
S5.400E+00
6.700F+00
R.500F+00
7.900F+00
2,500E+00
9,600E+00
1.220E¢01
1.270F+0¢
1.540E+01
{.940F+01
2.U80E+01
2.,030E+01
2.P24NnE+01
2.,660E+01
3.820E+01



AN

X(FT)

S.T10FE+01
S.7TU0E+01
S.TROE+01
S.810F+01
S.B40E+01
S.860F+01
5.880E+01
G.910E+01
S.940E+01
6,050E+01
6,110E+01
6.,170F+01
6,280E+01
6,420F+01
6,520F+01
6, TUOE+01

Y(CM)Y

12R=28 Collapsing Breaker @ 62,55

2.S00E+00
4,000E+00
2.,800E+00
3.800E+00
2.T00E+00
1.,800F+00
3.500E+00
S.600F+00
S.600E+00
1.010E+01
1.170F+01
1.,600E+01
2. 460F+01
P.030F+01
2JU00E+01
3,900F+01

X(FT)

Y(CM)

Breaker height 9 cm

5.720F+01
S.T50E+01
S.800F+01
S.,R20F+01
S.B50E+01
5,870F+01
S.890E+01
5.920E+01
5.990E+01
6,060E+01
6,140FE+01
6,190E+01
6,320E+01
6,450F+01
6,540F+01
6,7SNE+0Y

T.700E+00
2.900E+00
3.700E+00
2.700E+00
3,600E4+00
3.200E+00
4,700E400
4,700E+00
7.800E+00
1,170E+01¢
1.4880E+01
1., 450E+01
2.530F+014
2.080E401
P TTOE+01
3.970E+01

X(FT)

S5.730E+01
Se770E+01
5.800E4+01
S5.830E+01
5.850E+401
S.870E+01
S5.900E+01
5.930E+01
6,030E+01
6.100E+01
6,150E+01%
6.230F+01
6,360E+01
6, 490E+01
b,640E+01
6.780F+01

Y (L)

2.600FE+00
4,200E+00
2.800E400
3.,800E+00
2.800E+00
4,000E+00
4,100E400
S.700E+00
8,800E+00
1,280E+01
1.340F+01
2.240E+01
2.370E+01
?2.290F4+01
3.250E+01
3.B20E+01



X(FT) Y(CM) X(FT) Y(CM) X(FT) Y(CM)

13r~1 Plunging Breaker @ 63,15 Breaker height 8.8 cm
S.RO0F+01 3.000F=01 5.R80F+01 6.,200F+00
6.,090F+01 1.480F+01 6.2T0E+01 2.1R0F+01
b b1OF+01 3.260F+01 6, TI0E+01 T.790E+01

5.990F +01 1.000F 404
b ATOF+01 2.700F+01

13R=1 Collapsing Breaker @ 63,2 Breaker height 9.4 cm

eel

5.R00F+01 U ONOF =N 5.R70F+N 1 5.P00F+00 S.930F+01 8.300E+00
AONNDF+01 1,050F+01 6.0A0F+01 1.200F+01 Aet10F+01 1.,710E401
b 13NF+01 1.170F+01 6,150F+01 1.320F+01 6, 190F+n1 1 UROE+0Y
6b.210F+01 1.S30F+01 6,220F+01 1. U40F+01 A 250F+01 1.820F+01
hoPTOF+01 2.190F+01 6,300F+01 2JUP0F 401 b, 3UOF$01 2.540F 401
h.360F+01 2.540F+01 6.3RNF+01 2.350E4+01 A JUONE+0Y PJPINESO0Y
ALUZBF+01 2.370F+01 6,440F4+01 2.500F+01 A UKOF 40 C.HhTNF+0Y
6,550F+n1 3.P00F 401 6.630F+01 3.730F+01 hebBNF 401 3.R90F+n1
A, TNOF+01 3.630F+01 6,750F+01 3. 700E+01

138=5 Collapsing Breaker @ 62,7 Breaker height 8.8 cm
S.R00F+01 3.,000E=01 SATNE+01 S.U00E+00 5.BR0F+01 6.300E+00
5.890F+01 7.P00F+00 5,900F+01 6.000F+00 5.910F+01 AJRONE+ND
5.910F+01 AJBONF+0N 5,.930F+0 7.R00F+00 S.940F 401 7.700F+00
5.950F +01 9,300F+00 5.960F+01 R.TONOF+00 5,980E+01 1.0ROF+01
5.990F+01 9. R0NF+00 b NIOF4NY 1.100F+01 h 020F4+01 9, U00F+00
b OS0F4+01 1.090F+01 6,.060F+01 9.500F+0N H 080OF+0] 1.120F+01
6.110F+01 1.160F+01 b 130F+01 1.320F+01 6.170F+01 1.320E+01
6.210F+01 1.440F+01 6.220F+01 1.440F+01 6.240E+01 1.7R0E+01
6.,P70F+01 2.290F+01 6.310F+01 2.540F+01 be3HOFR01Y 2.6090F+01
b UIOF+01 ?.6R0E+01 6, US0F+01 2.6G0F+01 ALJUBOF 401 P A50F+01
AL UO0F+01 2.560F+01 6,500F+01 2.5RNF+01 6.510E+01 ?.R50F4+01
6.570F+01 3,190F+0t b 6R0F+0] 3.580F+01 6.650F+01 3.910E+01
L. 660F+01 4,040F+01 6,720F+01 T.A60F+01 6. 750F+01 3.T10E+01



el

X{FT)

5.800F+01
5.900E+01
S.980F+01
6., 030F+01
6., 0ROF+01
6.100F+01
A 140E+01
6,2U0F+04
A.380F+01
6, 4R0E+01
6.,510F+01
b, 640F+01
6.750F+01

Y(ru)

3,000F=01
5.700F+00
1.140F+01
1.040F 401
1. 150F+01
1,070F+01
1,480F+01
2.,650E+01
2.360F+01
2.350FE+01
2.960F+01
3.,960F+014
3.720F+01

X(FT)

Y(r™)

{3R=24 Collapsing Breaker @ 61.95 Breaker height 9.2 cm

5.840F+01 3.T700E+0N
5.920F+01 S.600E+00
6, 010F+01 1. 110E+01
6,050F+01 1. 170E+01
AJNBNF+01 1 NUDE+O1
b, 110F+01 1.200E+01
6,170F+01 1.960E+01
6,290F+01 2.700F+01
6, U430F+01 P.2U0E+D]
6,480F+01 2.070F+01
6,560F+01 3.270E+01
6,650F+01 4,150E+01

X(FT)

5.8A0F+01
S.970E+01
A, 020F+01
6,060E+01
6,100F+01
A 120E+01
h,1ROF+01
A 330E+01
6., 460E+01
6.,500E+01
6.610F+01
6.,720E+01

Y(CM)

n,800F+00
9.000E400
t.170F+01
t.000FE+01
1.160F+01
1.140E+0¢1
?.3U0F+01
2.400E+01
2.240F+01
2.810F+01
3.610F+01
3.660E+01



Gel

14BR=T

14R=1

X(FT)

S5.790E+01
6.200E+01
6.620E+01

R.T90F+01
5.950F+01
6,010F+01
6.,050F+01
6.080F+01
6,130E+01
b,170F+01
6,230F+01
A 3U40F+01
6. 010F401%
6b.6UNF+01

S5.790E+01
5.BROF+01¢
S.980E+01%
6,040F+01
6,0R0E+01
6,140F+01
6.,700E+01
6.300E+01
6.390FE4+01
6,460F+01
6.550F+01
6, 7T10F+01

Y(CM)

Plunging Breaker @ 62,95

3.000E=01
2.040E+01
3.330F+014

Collapsing Breaker @ 62,65

4,000F=01
1.010E+01
1.170F+01
1.320E+01
{.210F+01
1.540E+01
1.,500F+01
2.180F+01
2.300F+01
2.U80F+01
3.610F+01

{4R=5 Collapsing Breaker @ 62,1

T.000F=01
T.400E+00
9.400F+00
1.200E+01
1.580E+01
1.480F4+01%
2.350F+01
2.340F+01
2. 190F+01
2.780E+01
2,900F+01
3.T60E+01

X(FT)

Y(CM)

Breaker height 9 cm

5,910F+01
6.360E+01
6,700E+01

8.300E400
2.550E+01
3.520F+01

Breaker height 9 cm

S.AB0F+01
5.990F+0t
6,020E+01
6, 060F4+01
6,100F+01
b 1U40E+DY
6,190F+01
6.260FE+01
b,350E+01
6,820E+01
6,710F+01

5.000F+00
1.090F+01
1.230F+01
1.250E+01
1.460F+01
1.410E401
1.700E+01
2.330F+01
2.190F+01
2.650E+01
T.730F+01

Breaker height 9.1 cm

5.820F+01
5.910F+01
6,000E+01
6,050F+01
6,100E+01
6, 160E401
6,200F+01
6.,320F+01%
6,430F+01
6,090F+01
6,620F+01
6,750F+01

TLU00E+00
B, 600E4+00
1.010F401
1,4060F+01
1.450E401
1.920E+01
2.550F+01
2.280F+01
P.S500FE+01
?.7T90F+01
3.250F+01
I.A50F+01

X(FT)

6, 030E+01
6,500F+01
6,R00F+01

S5.,910E+01
6,000E+01
6.030E+01
6,070F+01
6,110E401
A IS0E+01
h,20NE+01
6.310F+01
6,370E+01
6,520E+01
6, TS0E+0¢

S.860E+01
5.950F+01
A 010E+0Y
6,070E+01
6,120F+01
6.170FE+01
6,2T70E+01
6.340E401
A U50F+01
f4,530F+01

h.690F+01

Y{cM)

1.380E+01
2.950F+01
3.680F+01t

8.800F+00
1.230E+01
1.170F+01
1.330F+01
1.420E+01
{t.S90E+01
1.600E+01
2.500E+01
P.190F+01
3.150E+01
3.840E+01

6. 100E+00
7.700F+00
1.730FE+01
1.420F+01
1.670F 401
1.820E+01
2.500F+01
2.380F+01
2,580E+01
2.530E+01
1.860E+01



ot

X(FT)

S.800E+01
5.920E+01
6,000E+01
6.040F+01
6,090F+01
6.130E+01
6,210E+01
6,340F+01
6£,450F+01
6,510E+01
6.550E+01
6,620F+01
6.750F+01

Yy(e™)

14R=24 Collapsing Breaker @ 62.3

4,000E=01
6,700F+00
1,080E+01
1.170F+01
1.330F4+01
1.,180E+01
2.320E+01
2.560F+01
2.210F+01
2.200E+0}
2.870E+01
T.260F+01
3.830E+01

X(FT)

S.RAS0E+01
5.970FE+01
6,020E+01
6,060E+01
b, 110E+01
6,160F+01
6,260E+01
6,38B0E+01
6,490E+01
6,520F+01
6,560F+01
6,710E+01

M OLD

Breaker height 9.1 cm

S.000F+00
8,800F+00
1.010E+01
1.300F+014
1,170E+01
1.530F+01
2.540E+01
2.260E+01
2.080F+01¢
2.340E+01
P2.RTNE+O1
4,030F+01

X(FT)

5.900E+01
S5.990E+01
6,030E+01
6,070E+01
6,120E+01
6,170E+01
6,320F+01
6,400E401
6,500F+01
6,520F+01
6,560E+01¢
6,720E+01

Y{CMY

7.100E+00
9.000F+00
1.230E+01
1.110F+01
1.320F+01
1.,490E+01

C.6S0E+01

2.140FE+01
2.240E+01
2.370E¢+01
2.,980F+01
4,100F+01



L€

15R=T

15R=1

16R=5

X(FT)

5.R10F+{51
6,030F+01
6, U470F+01

S.RIOF+0Y
h,000F+01
A, 2N0F+01
6.410F401
A AT0F+01
6.h20F 401

B.R2NF+01
S.Q6NF+01
A 130F401
h,P7ROF+01
6.U30F +01
6.510F+01
A.590F+01
6, A20F+01
A 750F+01

S5.820F+01
5.,990F+01
A, 140F+01
6.300F+01
6. U20F+0
A UROF+D1
6.530F+01
6.600F4+01
6.,750E+01

Y(c™)

Plunging Breaker @ 64,65

G4, 000F=01
1.450F+0 1
2.,720F+01

Plunging Breaker @ 64,7

4,000E=-n1
1.310F+01
P.O000F+NY
?2.350F+01
PJIP0F 401
3 UANF +01

Collapsing Breaker @ 64.6

b ONOF=n1
1.130FE+0
1 ,RROE+01
2. 130F+01
P.370F+01
2.870F+01
3.260F+01
T,48B0F+0t
3.710E+0¢

15R=24 Collapsing Breaker @ 64.65

N000F=01
1 23NF+01
1.900F+0n¢
?2.180FE+01
2.310F+01
PJTJT0F+01
P.RUNF+D1
3.330F+01
3. 700F+01

Y(FTY

YcM)

Breaker height 5.2 cm

S.R70F+01
6.120F+01
6.,610F+01

5.500F+00
1.RRNF+01
3.2700E+01

Breaker height 5.2 cm

5.,R70F+01
6, 070E401
A.350E+01
6. 030F+01
6,510E+01
6,6UOE+0T

S.RONF+0OD
1.590F+01
P.320F+0)
?.380F+n1
P.RINF+04
3.320F+01

Breaker height 5.3 cm

S.RANF+01
6.,010F 401
b, 160F+01
6,330F+01
6, 450F +014
6.530F+01
6,610F+01
bohINE+01

S5.N00F+00
1.350E+01
1 RANF+01
2.2PT0F+01
2.hBOF+01
P RUNE+0OY
I UATOE+0Y
3.540F+01

Breaker height 5.5 cm

S.BAO0F+01
6, NU0F+01
6.,210E+01
6,340F+01
b UINF+01
A JUROE+0Y
6.,540F+01
6,bP0F+01

4,100F+00
f.480F+01
P.N20E+01Y
2.2TNE+D1
2.310F+01
2.R90nF+01
?.950F+01
3.510F+01

X(FT)

5.940F +01
A, 30NnF+0Y
6, 750F+01

5.930F+01
6.110F+01
h.360F+01
A ASNE+0Y
b,ST0F+NY
b T30F4+01

5.89NnF +01
b 0TNF 40
h220F 401
6. 3T70E+0 1
b UBNE+NT
h.5S50F+0Y
h620F+01
h,650F+0Y

5.920F+01
6, 080401
6.250F+01
6,380F+01
b UU40E+01
6,510F+0¢
6,57nF+01
6,650F+01

Y(CH)

1.050E+01
P.A0NEF+0Y
3.710F401

1,000F+0%
1.R10E+01
2.370F+01
2. UUOF+01
2.180F401
T.64NF+01

T.O00F+00
{.510F+01
P2.,040F+01
2. 310F+0 ¢
2.860E+01
3.000FE+01
3.,530FE401
3.379F+01

9,3I00k+00
1.680FE+01
2.050F+01
2.310F+01
2.U30F+01
2.94nF+0
T.140E+01
3.360F+01



8¢l

16R=1

168=1

X(FT1)

S.B840E+01
6,150F+01
6. 560E+01

S.850F+01
6.,000F+01
6.230F+01
6. 450E+01
6.520F+01
6.6U0F+01

5.850F+01
6. 060F+01
6.260F+01
6,380F+01
6,4480F+01
6.50nF+01
6.550F+01
f.640F+01
6,750E+01

5.B40F+01
6,020E+01
6.220E+01
6.370E+01
6.420E+01
6.490E+01
6.550E+01
6.6U40F+01!
6.720E+01

Y(Cc")

Plunging Breaker @ 64,95
3.000F=01

1.650E+01
T.040F+01

Plunging Breaker @ 64,85

6,000FE=01
1.,100F+01
2.000F+01
?.000E+01
P.TUOE+O
3.390F+01

{6R=5 Plunging Breaker @ 64,8

4.,000F=01
1.340E+01
2.080E+01
P2.PTOE+01
?2.820E+01
2.610F+01
2.780F+01
T.I380E+01
3.,800F+01

16B=24 Collapsing Breaker @ 64,8

0,000F=01
1.700E+01
1 .,950F+01
2.,110FE+01
2.,260F+01
2.890F+01
2.930F+01
3.480FE+01
T.660E+01

X(FT)

5,.,920E+01
6,270F+01
6,690E+01

5,890F+01
6,090F+01
6,310F+01
6. U60F+01
6.540E+01
6, 6UOF+01

5.920F+01
6,110E+01
6,320F+01
6,400F+01
6,470E+01
6,520F+01
6,560F+01
6,650F+01

5,900E+01
6.100E+01
6,300E+01
A,390FE+01
6,440F+01
6,520F+01
6.570E+01
6,650F+01
6, T7SO0E+01

Y{CM)

Breaker height 5.4 cm

6.600F+00
?.140E+01
3.570E+01

Breaker height 5.6 cm

4,200F+400
1.440F+01
2.”30E+01
2. TUOFE+01
2.880F+01
T.H60E+0Y

Breaker height 5.2 cm

b 200F+00
1.460E+01
P2.230E+01
2.330F+01
?.830E+01
P?.750F+01
2.910F+014
3,4RN0E+01

Breaker height 5.8 cm

S.200FE+00
1. 440E+01
P2.200F+01
P.140F+01
2., HU0E+01
2.880E+01
P.980N0F+01
3.570F+01
3,790E+01

X(FT)

6.020F+01
6, 440E+01
A, TBOF+01

S.9U0F+01
6,I60E401
6. 390F+01
6.490FE+01
6,590E+01
6. 7I0E+01

5.980F+01
6,180FE+01
6.340E+01
6,4P0F401
6,490E+01
6.,540E+01
b HINE+OT
6,660F+01

S .960E+01
6,160F+01
6.,340E+01
6. 410E+01
6,060F+01
6,530E+01
6,610F+01
6,660E+01

1. 1A0E+01
2.530E+01
3. 8ROE+OY

B, O00NE+0ON
1. TO0E+01
2.350E+01
2.830E+01
3,080FE+01
3.600F+01

1.030E+01
1.770FE+01
2.270E+014
2.670E+01
2.610E+01
2.710E+01
3.140E+01
3.U00E+01

9,200E+00
1.710F+01
2.250E+01
2.200FE+01
P?.TT0E+0Y
2.8B30E+01
3,190E+01
3.0420E401



6¢1

17R=1

17R=1

X(FT1)

S.B50F+n1
A OPOF+01
6.370F4+01
h700F+01

5. 800F+01
S.930F+01
5.980F+01
6,01DF+01
6.050F+01
6,080F+01
6., 120F+01
A 1TOF+01
6.,220F+01
hPROF+01
hI6NF+01
6, 470F+01
6.590F+01
hOBROF+0
6. R00F+01

5.,R30FE+01
S.870F+01
5.910F401
6. 060F+01
6,110F+01
h2UnE+ny
6.350F+01
6, UUNF+01
6.500E4+01
A, B00F+01

Y(Cc™M)

Plunging Breaker @ 62, 85

1.000F=0f%
1.500F+01
2. U70F+01
3.570E+019

Collapsing Breaker @ 62,9

SNNOF=01
R,3INOF+00
1.030F+01
1.250F+01
1.190F+01
1.36A0F+01
1.3RNF4+01
1.630F+01
1,6RNF 40
P.PBOF4+0Y
P2.U60F+01
2 RBNF+0Y
I.480E+01
3.550F+01
3, 750F+01

17R=5 Collapsing Breaker @ 62,15

4,000F=01
U4,A00F+00
S.R00F+00
1.330F+0t
1., 400F+01¢
2.0U0F+01
2., 140F+01
?.650F+01
3.,P00F+01
3.770F+01

X(FT)

Y(CcM)

Breaker height 8.8 cm

S.920F+01
6, 090F+N1]
6, IROE+01
6, RO0F+01

7. H00F+00
1.700F401
P.8310E+01
J.AP0F+01

Breaker height 9 cm

S.RANF+01
5,940FE+01
S.990F+01
6,030F+01%
L,NADE+0T
b, 100F+0Y
6., 100F+01
6, 180FE+01
h,PR0F+01
A,310F+01
6,390F+01
6,.520F+01
6.,620F+01
6,690F+01

4, 700E+00
7.800F+00
1.130E+01
1.150F+01
1.310F+01
1.2R0FE+01
1.550F+01
1.520F+01
1.990F+01
2.020F+01
2.330F+01
3,230E+01
3L,U4R0F+01
I U4B0F+01

Breaker height 9.1 cm

5.RU0F+01
S ARROE+01
5.920F+01
6,070F+01
6,150E+01
6,290F+01
6,.390FE+01
6 UTNE+0Y
6,6RO0F+01

?.300E+00
4,200F+00
6.F00F+00
1.220F+01
1.860E+401
?.P2NE+01
2.°B0F+01
2.720E+01
T, 7U0F+01

X(FT)

5.970F+01
b P30F+01
6.590F+01

5.R90F+01
5,970F+01
A, O000F+01
A, 040F+01
6,070F+01
6,110F+01
6.,150F+01
AG.PI0F+01
h.260F+01
b34NE+NY
A, U30F+01
A, 560F+01
6,650E+01
6, T720F+01

5.850F+01
5.900F+01
b,040E+01
6,100E4+01
6, 190E+01
6,320E40%
6,4720F+01
6.500F+01
6.710F 401

Y{CM)

1.180F+01
PJOROF+01
3.170E+01

4,000F+00
{1.000F+01
1. 0RNF+0 Y
1.2800F+01
1.210F+01
1, AU00F+01
1.490F+01
1., 800E+01
P.020F+01
P.Adant 40t
P2.660FE+01
3.420F+01
3.580E+01
3.58NE+01

1.800E+00
6,200FE+00
1.130E401
1.550F+0t
2.P70F+01
2.100E+0)
2.410E+01
2.6B0E+01
2.580F+01



ovl

X(FT)

5.750F+01
S.7TROF+01
S.810F+01
S.RUNF+01
S.R6OF+01
S.8ROF+01
S.920F+01
5,950F+01
5.990FE+01
A OU0F+01
6.,000E+01
b, 190E+01
6.330F+01
6. 45%0F+01
6,610E+01
6.RONE+0

Y(rs)

178=24 Collapsing Breaker @ 62,45

1.000E+00
C.OENOF+00
2.N00F+00
3.300F+00
3.100F+00
4, 4800F+00
4,700F+00
7.R00F+00
R, UDOF+00
1.160F+01
1.220FE+01
1.930F+01
?.,2P0FE+01
P.2TOF+01
3.230F+01
3.7T60E+01

X(FT)

Y(cH)

Breaker height 9.2 cm

S.760F+01
5,790F+01
S5,820F+0¢
5.,A50F+01
5,870F+01
5.,890F+01
S,9%0F+01
5,960F+01
6, 010F+01
6,050E+01
b, 120F+01
6,230F+01
6.350E+01
6,U90F+01
6, T10F+01

P«300E4+ND
1.700F+00
3.000F+00
P.S00F+00
4,100F+00
4, 000E400
6.,300E400
TO00E+00
1.050F+01
1.060E+01
1.540F+01
2e330E+01
P2.140F+01
P.T740F+01
3.RA5NF+01

X(FT)

S5.770E+01
5.800F+01
S5.R30F+01
5.850F+01
5.880F+01
5900F+01
5.940F+01
S.9RNE+N
6.020FE+01
6.080F+01
h 1UOF4+01
b PROF+01
6. UP0F+01
6,550E+01
h.T50E+01

YIremy

1.700E+00
2.RN0F+00
C.200F+00
3.600E+00
3.600F+00
S.500F+00
6.300E+00
9.300FE+00
9.500F+00
1.320E+01
§LU00E+O0Y
2.510E+01
P.170E+01
2.940FE+01
3.660F+01
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X(FT) Y(CM) X(FT)

Y(CM)

1AR=1 Plunging Breaker @ 63,35 Breaker height 9.1 cm

5.850F+01 2.000F=01 5.890F+01 4,800E+00
S<980F+01 1.220E+01 6,050F+01 {.U90F+01
6.76NF+01 2. 140F+01 6,360F+0 2.420F+01
6.,5R0F+01 3.140F+01 6,690F+0% T.530E+01
18R=~1 Plunging Breaker @ 64,3 Breaker height 9 cm
5.850E+01 4,000F=01 5.B70FE+01 4.,300F+00
S5.890F+01 4,800F+00 5.910F+01 Q,U0NE+N0
S5.940F+01 1.050F+01 5,960F+01 1.000F+01
5.990E+401 9,800F+00 6,030E+01 1.,260F+01
b, O60F+01 1.200F+01 6,07TNF+01 1.090E+01"
6. 090F+01 1.750E+01 6,100F+014 1.360E+01
6,120E+01 1.350F+01 6,3130E+01 1.260FE+01
6.150F+01 1.270F+01 6,160F+01 1.370F+01
6.,180F+01 1.350F+0! 6., 180F+01 1.790E+01
6.200E+01 1, 400F+0} 6,710F+01 1.560F+01
6.230E+01 1.640F+01% 6,260E401 1.7B0F+01
6.3510E+01 1.700F+01 6,350FE+01 2,030F+01
6,380F+01 2.080F+01 6,4P20FE+01 2.180FE+01
ALUUOF+01 2.380F+01 6,450E+01 2.480E+01%
6.530F+01 2.730FE¢+01 6.,60N0E+01 . 180E+01
6.690F+01 3,900E+401 6,750FE+01 3.550E+01
18R=S Collapsing Breaker @ 62,7 Breaker height 9.2 cm
5.810F+01 6.000E=0" S.,840NE+01 P2.600F+00
S5.B60F+01 5.200F+00 S.B70E+01 6.,000F+00
G.890F+01 7.200E400 5.,900E+01 6.600F+00
S.930E+01 8.200F+00 S.9U40F+01 7.800E+00
5,960F+01 7.400F+00 R,970E+01 A, 400E+00
S5.990E+01 8,800FE+00 6,N00F+01 8,400FE+00
6.020F+01 8.800F+00 6,030FE+01 1.030E401
6,050F+01 1.100E+01 6,060F%01 1.050E+01
6.090E+01 1.130FE+01 6,100E+01 1.330F+01
6.140F4+01% 1.370E+01 6,150E+01 1.220E+01
6.180E+01 1.240F+01 6,200E+01 1.650F+01
6.,240F+01 2.240E+01 6,280F+01 2.U50E+0
6.370E+01 2.190E+01 6,U410F+01 P.U4T0E+O
6.520F+01 2.,580E+01 6,530F+01 2.02NF+01
6,560F+01 2.610E+01 6.570E+01 2.710E+01
6.T60F+01 3.630E4+01 6,770F+01 3.940F+01

X(FT)

5.930E+01
6.140E+01
6, UB0FE+01
6.RO0F+01

. 5.880E+0¢

5.940F+01
S.,980F+0%
6,040F+01
6,080FE+01
b 110E+0Y
6,150F+01
6. 1T0F+01
6.,190E+01
6,220E+0
6.290E+01
A, 37T0F+01
6. 4P0E+0¢
6.510F+01
hbTOF+01

S.B50F+01
S.BR0E+01
5,920E+01
5.950E+01
5.980F+01
6,010E+01
6,040E+01
6.070F+01
6,120F+01
6,170E+01
6.,210E+01
6,320F+01
6,U460F401
6,550E+01
h,660E+01
6,800F+01

Y(CM)

B.600E+00
1.740E+01
2.T°0E+01
I.,RB0F+0!

4,000E+400
B.BONF+00
1.200F+01
1,0R0E+01
1.290E401
1.260E+01
1.390F+01
1,790F+01
1.440F+01
1.500F+01
1.,900F+01
1.920F+01
2.,170F+01
2L.URDE+OY
3.860E+01¢

4,200E+00
S.600F+00
7.300E+00
9,000E+00
7.800E+00
9.700E+00
9,700F+00
1,180F+01
1.170E+01
1.380E+01
1.700E401
2.480E+01
2.540E+01
2.680E+01
3.160F+04
3., 940E+01



A4

X(FT)

5.820F+01
S.840F+01
5,860E+401
5.880E+01
5,900F+01
5.,920F+01
5.,950E+01
6.,000F+01
5.930F¢+01
S.960E+01
5,980F+01
6, 020F+01
A OGOE+01
6.120F 401
b 160F+01
6.,210F+01
6.300F+01
ALUTNF+0T
6. 490F+01
6.SUNF+01
6.77NF+01

Y(c~3

18R=24 Collapsing Breaker @ 62.6

4,000F=01
t.600F+00
1, 400F+00
3,200E+00
3,000F+00
S.000F+00
7.500F+00
1.100F+01
4,700F+00
6,400E+00
7.200E+00
1.030F+01
1.050F+01
1.370F+01
1.,PR0F+01
1,720E+01
P U4R0F+01
P, 0U0F+01
2.000F+01
2.120F+01
3.940F+01

X(FT)

Y(CM)

Breaker height 8.9 cm

5.830F+01
5,850E+01
5,870F+01
5.890E+01
5,910E+01
S.,930E+01!
5,970F+01
6,010E+01
5.,900F+01
S.,970E+01
5.990E+01
6.030F+01
6,08NE+01
AL130F+01
6,1R0FE+01
A P20F+01
6.330F+01
6, U30F+01
6,H00F+01
A, 5H0F+01
b BONE+0Y

1. 400E+00
1.000F+00
P.H00E+0D
2.800E+00
4,300F+00
6.,600E+00
9,800E+00
1,000E+01
5.800F+00
S.500E+00
8.700E+00
9.ANNF+00
1.26NF+01
1.210F+01
1.500E+01
1, 6ROF+01
2.500F+0!
1.920F+01
P . 1U0F+01
P.lUANF+0O1
3,940F+01

X(FT)

S.830E+01
S.850E+01
5.880E+01
5.,900F+01
5.920E+01
S.940F+01
5.980E+01
6,030F+01
S.950E+01
§5.980E+01
6.000E401
R oNUOF+01
A ,NO0F +0
6-‘60[{#01
6.,190F+01
A J2H0F+01
H,370F+01
A AUOF+0Y
A R30E+01
A OUNF+0

Y{(CH)

5.000F=01
2.000E+00
2.300E+00
3.600E+00
3, 700E+00
B8.200E+00
B,600F+00
1.200E+01
5,200E+00
7.500E+00
8,200E+00
1.,150E+01
1.150F+01
1. 420FE401
1.390F+01
2.2ROF+01
2.180E+01
2.100E+01
?.350E+01
3,2U00F+01



¢rl

19R=1

19R=1

{9R=5

X(FT)

S.790F+01
6.010F+01
6.250F+01
6.570F+01

S.790F+01
6., 130F+01
6,370F+01
6 UUOF 40
6.,560F+01
6.750E+01

S.800E+01
S.990F+01
6,170E+01
6.330E+01
6.,360E4+01
6,380E+01
6,430E401
6,560F+01
6,750E+01

S.7T90F+01
5.920F+01
6,100F+01
6.230E+01
6,290E+01
6.310E+01
6.340F+01
6.370F+01
6. UT0E+014
6,600E+01
6.750F+01

Y(CM)

2.000E=01
1.060F+01
2,120F+01
3.040FE+01

Plunging Breaker @ 64,4

2.N00E=01
1. 480F+01
2.280F+01
2.670F+01
3.230F+01
T.660F+01

Plunging Breaker @ 64, 75

S.000F=01
9.100F+00
1.730F+01
1. 980E+0
2.,24NE+01
2.240F+01
P.H3INE+N
3.250E+01
3.650F+01

19Rw=24 Plunging Breaker @ 64,0

2.000F=01
7.300E+00
1.320E401
2.000E+01
2.060F+01
2.,070E+01
2.220F+01
2.360E+01
2.7TS0F+01
3.230E+01
3.660F+01

X(FT)

S,RUO0F+01
6,N90E+01
b.350E401
6. TOOF+01

Y(CM)

Collapsing Breaker @ 64,45 Breaker height 5.2 cm

2.000E+00
1.320F401
2.370F+0t
3.U90F+01

Breaker height 5.4 cm

5:,900F+01
6.,210F+01
6.410F+01
6,470F+01
6,600F+01

6.,R00E+00
1.980E+01
2.450E+01%
2.7S0F+01
3.330F+01

Breaker height 6 cm

5.850E+01
6.070E+01
6,230E+01
6.,350F+01
6,370F+01
6,400F+01
A, U60E+01
6.5B0F+01

5.830E+01
5.990F+01
6,150E+01
6,250E+01
6,300F+01
6,320E+01
6,340F+01
6.,400F401
6.520E+01
6.,630FE+01
6,R00F+01

3.000F+00
1.220F+0)
2.000F+01
P.160E+01
?.200E+01
2.3R0F+01
2.730E+01
3.380E401

Breaker height 5.6 cm

?.200F+00
9.400E+00
1.630F+01
1.900E+01
2.000FE+01
2.180F+01%
2.1R0E+01
P.T10E+01
2.860E+01
3.450F+01
3.750FE401

X(FT)Y

5,920F+01
h1S50E+01
hUT0FE+01
A BOODF+01

6., 010F+01
6.,310E+01
6 U430F+01
6.,U90F+01
b 630F+0

5.,910FE+01
6.110E401
6.290F+01
6,350E+01
6,380E+01
6, U00F+01Y
h.510F+01
A.640E+01

5.880E+01
6,070E+01
6.,190E+01
6,790E+01
6,310E+01
6,330F+01
6,360F+01
6 U40E+01
hB560E+01
b.6TO0E+01

Y(CM)

T.500E+00
1.650E+01
?.630F+01
3.750F+01

1.050E+01
P.150F+01
P.S0NE+OL
?.BONF+01
3.2B0F+01

7.000F+00
1.360E+01
2.020E+01
2.130E+01
?.280FE+01
2.350E+01
2.980E+01
3.310F+01

S.100E+00
1.220F+01
1.880E401
2.000E+01
2.110F+01
2.120F+01
2.350F+01
2.R30€E+01
3,030E+01
3.380E+01
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POR=T

POR=1

X(FT) Y{c™)
Collapsing Breaker @ 65.0
S.800F+01 4,000F=01
6.,110F+01 1 PU0F+01
6,530F+01 2.550F+01
Plunging Breaker @ 64, 85
5.RO00F 40 P000F=01
A, O0RNF+01 t.0R0F+n01
hPTOF+0 1 RROF+01
AL290F+01 2.060F+01
h3P0F+01 2.020F+01
A IUNF+OT 2. 130F+01
h.360F+01 2.1I00F+01
6.390F+01 ?.iB0OF+01
AN1OF+01 2. 1R0F+01
6, 440F+01 P2.350F+01
b HAOF+0! ?.29nF+01
A,500E401 P.6ROF+01
6.610F+01 2.930F+01

P0R=5 Plunging Breaker @ 65.35

5.800F+01 Hn,000F=01
S.,970nF+01 R, 700F+00
6,150E+01 1.U60F+01
A P210F+01 1. 680F+01
6.220F+01 1.820F+01
6, 240F+01 1.760F+01
6.260F+01 1,840F+01
6.,290F+01 1.960F+01
6,310F+01 P?.050F+01
6,330F+01 P.020F+01
6.3R0F+0 P.OBNF+01
A UZOE+DY 2.2R0F+01
6,450F+01 2.180F+01
6, 490F+01 P.630E+01
6,550F+01 P.600F+01
6.6TOE+O] 3.380F+01

Y(FT)

Y(CM)

Breaker height 5 cm

S.900F+01
6,220F+01
h RBOF+01

5.300FE+00
1.760F+01
3.320F+01

Breaker height 5 cm

5,8RNF+01
6,150F+01
6,2R0F+01
6,300F+01
6,330F+01
6, 3UOF+01
6. 370F+01
b,300E+01
6, U4P0F +01
6, A40F+01
6,470F+01
6., 520F+01
6,690F+01

5.840F+01
6, 020F+01
A, 190F+01
6,210F+01
6,730F+01
6, 2R0F+01
6,270¢+01
6,290F+01
6,310E+01
6.340F+01
6,390E+01
b UU0F+01
b UbNF+O1
6,510F+0
6,560F+01

n,A00E+00
1.010F+01
P.OD0OF+01
2.000F+01
P.H00FE+01
2.0N70F+01
2. 1ROF+01
P.120F+01
2.300F+nt
2.PH0E+0T
2. U20E+01
2. 700F+01
3. A00E+01

Breaker height 5.5 cm

P.A00F+00
1,010F+01
1.620E+01
1.760E+01¢
1.770F+01
t.R20E+NY
1, TROF+01
2.040E+01
1.980F+01
P.O0RNDF+O1
P.18NE+01
?.200F+01
P.320F+01
2.700E+01"
P.AS0F+01

X(FT)

5.9R0E+N1
h 3BNF+N1
A,790F+01

S.97NF+01
b PUNF+01
6b.PROE+01
A 31NF+0Y
A, 33N0F+01
h3ANF401
ho3RNF+01
A 00F+01
6bJATOF+0
A U6NF 401
AJURBF 401
6.560F+01
ALTARNF+N1

5.900F+01
6,0900F+01
6, 200F+07
b, 2PNE+01
h,P23NE+01
6,P50E+01
6, PROF+0Y
h,300F+01
A 320F+01
6.530F+01
6 . UPDF+0Y
6, 440E+01
6, UTNF+01
6,530E+01
h,b10F+01

Y(CM)

1.040F+01
2.170F+01
3.840F+01

1.000F+01
1.,R10F+01
1t  OR0OF+01
P, A00F+01
P.N30F+01
PJIBOF+N
2. I00F+0 1
P.O3NF+01
2.P80F+01
?.560F4+01
P.370E+01
P .HRNE+O1
3.B00F+01

5.300E+00
1.1R0F+01
1.7n0E+01
1. 720F+01
1 AR30F+01
1.770F+01
1.970F+01
1.960E+01
PL.OBRNE+OY
2.020F+01
2.1RNF+01
2.2N10F+01
2.280E+01
2,7N0E+01
3.040E+01



Gpl

X(FT)

YocH)

P0R=24 Plunging Breaker @ 64.75

S5.800E+01 2.000E=01
S.970F+01 1,000F+01
A.090E+01 1.180F+01
6.190F+01 1.600F+01
6.250F+01 1.870F+01
6.PTOF+014 {.BU40F+01
6.290E+01 1.940F+01
6.330F+01 1.,B60FE+01
h.390F+01 2.N20E+01
6,410E+01 2.320F+01
6. 8U0FE+01 2.300F+01
b URNF+01Y ?.T00F+01
6.600F+01 2.910F+01
6. T30F+01 T.620F+01

X(FT)

S5.8B40F+01
6,020E+01
6.110F+01
f,230F+01
6.250F+01
6,2B0F+01
6,290F+01
6,350E+01
6,400F+01
6., 4P0F+01
6,U60F+01
6,510F+01
b.ATOE+O01
6,780F+01

Yoes)

Breaker height 5.3 cm

2.000F+00
Q.600F+00
1.420F+01
1,710F+01
1.820F+01
1.930F+01t
1.,B60F+01
1.920F+01
P.170FE+01
P.PU0FE+01
PJAYOE+0Y
2.A7T0FE+01
3.730F+01
T.R30F+01

X(FT)

5.930F+01
6.,060F+01
b.160E+01
6.200F+01
6,760F+01
ha280F+01
be31NE+AY
6.360E+01
6.,400E+01
H.A30E+01
b, 060E+01
6.550F+01
Ao T30E+01

Y{CM)

T.200E+00
1.080F+01
1.540E+01
1.800F+01
1.900E401
1 RROE+01
1.R40E+01
{.9U0F+01
2. 140E+01
2.390E401
2.360E+01
2.800F+01
JURNE+S0]



X(FT) Y(CM) X(FT) Y(eM) X(FT) Y(CM)

?1R=1 Plunging Breaker @ 64,2 Breaker height 5.9 cm

9t |

5.820F+01 P?.000F=01 5.870E+01 4,700E+00 5.,940E+01 9.600E+00
6, 020E+01 1.240E+01 6. 100E+01 1.520E+01 b,180F+01 1.720E+01
A PUBE+O1 2.050F+01 6,340F+01¢ 2.340E401 6,U480FE+01 2.T00F+01
A.STOE+01 3, 040E+01 6. 660E+01 3,.360E+01 A TSNF+01 3.660F+01
6 ROOF+NY 3,750F+01
?1R=1 Plunging Breaker @ 64.55 Breaker height 5.8 cm
S R20F+01 P.000F=n1 5.900FE+01 6.TONE+0D 5.960F+01 1.0P0E+01
6.080F+01 1.,270F+01 6,090F+01 1.450F+01 A 170F401 1.700F+01
6, 2U0F+01 1.980F+0 6,P790F+01 2.000F+01 6,330F+01 2.,170E+01
6.370F+01 2.250F+01 6,430F+01 2.2R0F+01 A, 470F+01 2.630FE+01
6,520F+01 2.880F+01 6,580F+01 3.260E+01 h,620E+01 T.490F+01
hob70F+01 3.730F+01 6, TINF+0t 3.530FE+01 6,800E+01 3.7S50E+01
21B=5 Collapsing Breaker @ 64.55 Breaker height 6.7 cm

S.R20F+01 4.000E=nt 5,870F+01 4,R00F+00 5,910F+01 9,400F+00
5.970F+01 B8.800E+400 5.930F+01. 1.080F+01 5,940E+01 F.600E+00
S5.9R0F+01 1.100E+01 S.990F+01 1.210FE+01 5.990E+01 {1.140F+01
6.010F+01 1.180F+01 6,020F+01 {.260E+01 6,030E+01 1. 180F+01
6.050F+01 1.240F+01 6,060F+01 1.340E+01 6,060E+01 1.300F+0
6, 080F+01 1.350F+01 6,090F+01 1.430E+0 b,100E+01 1 400E+01
6. 100F+01 1.500F+0! 6, 110F+01 1, 430F+01 6.130E+01" 1.560E+01
6., 130E+01 " 1.530F+01 6,100F+01 1.630F+01 6,150F+01 1.560E401
b 160F+01 1.,6B0F+01 6,17TNE+0Y 1.6T0E+01 6., 180E+01 1.740E+01
6.2480E+01 1.830F+0t 6,250E+01 1.780E+01 6.,260FE+01 1.890F+01
6.270F+01 1.B30E+01 6 ,2ROF+01 1.R9NF+01 6,290F+01 1.840E+01
h,300F+01 1.,950F+01 6,310E+01 1.8R0E+01 A, 320F+01 1t.970E+01
6330F+01 1,920F+01 6,340E+01 2.050E+01 6.350F+01 1,980E+01
6,370E+01 2.,150F+01 6,370F+01 2.080E+01 A 4N00E+0t ?.310E+01
6.430E+01 P.680E+01 6,500E+01 2.900F+01 6£,580E+401 3.,280E+01
6.650F+01 3.680FE+01 6,680F+01 3.840F+01 6,730F+01 3.600E+01
6. 800E+01 3. 770F+0%



Al

X(FT1)

5.820F+01
6.050E+01
6.070E4+01
6.090E+01
6.130E401
6.150E+01
6.180E401
6.200F4+01
6.230F+01
6.,260F+01
6.2B0E+01
6.320F+01
6.410E+01
6.500F4+01
6.610F+01
6.800E+01

Yicw)

218=24 Collapsing Breaker @ 63,75

2.000F=01
1.130E+01
1.260E401
1.250FE+01
1,400E+01
1.400F+0¢
1.550F+01
1.550E+01
1.700FE+01¢
1.780F+01
1.950F+01%
2.140F301
2.850E4+01
2.900E+01
3.360F+01
3., 740F+01

Y(FT)

Y(CHY

Breaker height 6.4 cm

S5.880FE+01
6,060FE+01
6,080E+01
b,110E+01
b, 140E+01
6.,170E401
6,190F+01
6,210F+01
b,240E+401
6,270E+01
6,290E+01
6,320F+01
6,440E+01
6,530E+01
6,680F+01

6.,B00E+00
1.220F+01
1.200E+01
1.380E+01
1.350E+01
1.500F+01
1.500E+01
1+660E+01
1.640E+01
1.870E+01
1.900E+01
2.100E+01
2.880E+01
2.750E+01
T.R20E401

X(FT)

Se94NF+01
6.,060E+01
6,090FE+01
h.120F+01
6.150F+01
6,170E+01
6,200E+01
6,220E401
6.,250E401
6,270E+01
6.,310E+01
6.370E+01
6,470E4+01
6,550F+0%
6,730E+0]

YocM)y

9.700E400
1.140E+01
1.310E401
1.290E+01
1. 450E+01
1.430F+01
1.600E+01
1.580E+01
1.800E+01
1.820E+01
2,020E+01¢
2.660E+01
2.790E+01
T.0%0E+01
3.600E+01
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P2R=T7

PPR=1

22R=5

X(FT) y(c\)
Plunging Breaker @ 64.9
5.820F+01 2.000F=01
R.9RNE+01 9.,6N0F+00
6£.2T70F+01 t . B70F+01
6,570F+01 ?.8A0F+01
Plunging Breaker @ 65.1
S.RP20F+01 2.000F=01
5.990F+01 R,AONDF+00
A OINF+01 1.080F+01
6.000F+01 1. PR0F+01
A OTNDE+O1 1,200F+01
6,090F+0) 1.400F+01
b 120F+01 1 .380F+01
6, 180F+01 1 .O6NF+N1
6, UTO0F+01 2.230F+01
6.550F+01 P.630F+01
6.7T70F+01 T, R00F+01
Collapsing Breaker @ 65.6
5,830F+01 0,000F=01
S.960F+01 9,000F+0N
5,980E+401 1.,050F+01
6,000FE+01 1.,110F+01
6,030F+01 1.”00E+01
6.0A0F+01 1.300F+01
6.090F+01 1.U60E+01
6., 110F+01 1.,360F+01
6., 1480E+01 1.420F+01
6,160F+01 1, 470F+01
6.,280FE+01 1.7400F+01
6330F+01 1.820F+01
6.390F+01 2.N20F+01
6,420F+01 1.,960F+01
6,460F+01 2.200E+01
6.520F+01 2.700F+01
6. 750E+01 3.900F+01

X(FT)

Y{(CM)

Breaker height 6 cm

S5.R80F+01
& ,NARNF+NY
6,350F+01
6,AROE+NY

5.100F400
1.320E+01
2.120F+01
T,260F+01

Breaker height 5.3 cm

5.,RRANF+01
6, NN0F+01
A, N20F+01
6,050 401
b,070E+01
6, 100F+01
6, 140F+01
6,290F+01
6,510F+01
A 630F+01
6,790F+01

S.200F+00
9Q,RANDF+NO
1.720E+01
1.,220F+01
1.340F+01
1.360NE+01
1 .560F+01
1. RI0F+01
2.160F+01
3.°2P0F+0!
I.800E+01

Breaker height 8.3 cm

5,890F+01
S.970E+01
5,990F+01
6,010F+01
6,040F+01
AJNTOF+01
A 100E+0
6,120F+01
6., 15NE+01
6,170F+01
6.300F+01
6,340F+01
6.,400E+01
6 UN0E+0T
6,470F+01
6,560F+01
6.,760E+01

6, 40NE+00
t.,020F+01
9,60NF+00
1.170F+01
1. 140F+01
1. 400E+01
1.360E¢01
1.440F4+01
1.380E+01
1.560F+01
1.740E4+01
1. TU4OF+0]
1.900FE+01
2.110F+01
2.060F+01
P.950E+01
4,080E+01

X(FT)

S.920E+0}
be 1BOESNY
h UTOF+0OY
h.790E+01

S5.930E+01
6, 000E4+01
A O030F 401
b, 060F+01
H,080F+01
he110F+01
6,150F+01
hUPNF 40T
AaS20F+01
b, 7TUOF 401

5.920F+0%
S.970E+01
6,000E+01
6,020F+01
6.,050E+01
6.,080F+01
6,110E401
6.,130F+01
ho160E+D]
6,200E+01
6.320F+0
6.350F+01
b U20FE+01
6., 450F+01
6,500E+01
6,680F+01
6.,800F+01

Y(CM)

B INOE+ND
1 .560E+01
2. A80F+01
3,R4NF+01

7.800E+00
1.100F+01
1,170F+01
1.300E401
1.300F 40}
1.500F+01
1 4ROF+01
2.230E401
2.080F+01
3,980F+01

8,000F+00
9,R00E+00
1.130E401
1 .080E+01
1.350E+01
1,320F+01
1., 460E+01
1,330E+01
1.,530F+01
1.630E+01
1., 720F+01
1., 840F+01
?P.080F+01
2.030E+01
2.420F+01
3.300E+01
3,.880F+0!



6t 1

X(FT)

S.830F+01
S.9R0F+01
6.030F+01
6.,060E+01
6,NB80F+01
6, 1L80F+01
6,270F+01
6.290F+01
6.320F+01
A,350F+01
h.370F+01
h,U820F+01
6.,620F+01
6, T60F+01

Yyicu)

22B=26 Collapsing Breaker @ 64,55

2.000F=01
1,200F4+01
1.160F+01
1,720F+01
1,180F+01
1.300F+01%
1.420F+n1
1.570F+01
1.530F+01
1.640F+01
1.550F+01
1.780F+01
3.2B0F+01
4,080FE+01

Y(FT)

Y (M)

Breaker height 5.7 cm

S.910E+01
A, 010F+01
6,NU0F+01
6, 070E+01
6.090F+01
6,170F+01
6.,2RNF+01
6,300F+01%
6,330F+01
. 360F+01
6,3RNF+01
6, 430F+01
h, TUOF +01
6,800F+01

T.O00E+00
1.210E+01
1.760F+01
1.140F+01
1.300FE+01
1.470E+01
1.530F+01
1.500F+0!
1.640F+01
1.540F+01
1.660F+01
P.0T0F+01
1.960E4+014
3.R60F+01

X{FT)

5.,940F+01
6.020E+01

- A 0SOF+0Y

hOROF+0Y
6.,100F401
h?30F+01
6.2B0E+0Y
6. 310E+01
6,300FE+01
6.370F+01
6.390E+01
AUT0F+01
6. 750F+01

Y(C™)

R,B0NE+00
1.220E+01
1.160F+01
1.240F+01
1.200E401
1.460F+01
1.450E+01
1.,620F+01
1.560E+01
1.640E+401
1.600F+01
P.T00F+01
3.960F+01
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23R=1

23R=~1

XCFT) Y(CM)
Plunging Breaker @ 64.1
S.8P0F+01 2.000F=01
6,010F+01 1.,120F+01
6.230F+01 2.,040F+01
6,510F+01 ?.7R0E+01
heTIOFE+01 3.590F+01
Plunging Breaker @ 63.3
S.R20F+01 2.000F=01
6.,090F 401 1.390F+01
6.210F+01 1.780F+01
6.330F+01 2.700F+01
6.440F+01 ?.,580F+01
6.560F+01 2.980E+01
6.T2NF+01 I 640F+01

23R=5 Plunging Breaker @ 63.6

S.RI0F+01 2.000E=01
5.980E+01 1.0R0E+01
6., 110F+01 1.380F¢0!
6,190E+0 1.700F+01
6,280F+01 1 ,R90F+01
6,270F+01 1.980F+01
6.,360F301 ?.780F+01
6.,430E+01 2.060F+01
6.520F+01 2.630E+01
6,620F+01 3.,050F+01
6., 7T3I0F+01 3.6T0F+01
238=26 Plunging Breaker @ 63,8
5.770E+01 2.000E=01
6,0480E+01 1.400E+01
6,190F+01 1.710E+01
6.210F+01 1.650F+01
6.230F+01 1.TROFE+01
b.260E+01 1,750E+01}
6.,290F+01 1.880F+01
6.380F+01 2.670F+01
6.480F+01 2.440E+01
6£.580F+01 2.720E+01
6,790F+01 I.6BOF+01

X(FT)

Y(cM)

Breaker height 8.1 cm

S5.,R70E+01 5,700F+00
6, 070F+01 1.330E+01
6,3°70E+01 2.°80E+01
6.,580F+01 3.070F+01
6,800F+01 3.780F+0%
Breaker height 8.9 cm
S.900F+01 R,NONE+00
6,140E+01 1.570F+01%
b, 2U0F+01 2.N00E+01
6.,350F+01 ?.720E+01
b, U90F+01 2.560F+01
6,600F+01 3.020E+01
6,720E+01 3,.570E+01
Breaker height 9.4 cm
S.BA0F+01 S.900E+00
6., 0U0F+01 1.270E+01
b 160E+0T 1.570E+01
ho210F+01 1.,840E+01
6,240E+01 1,830F+08
6.310E+01 2. 410E+01
6,380F+01 2.7T70E+01
6, U460E+01 2.580E+01
6,560E+01 2.820FE+01
6,6480E+01 3.180E+01
6., R00F+01 3.780E+01
Breaker height 8.8 cm
5.R50F+01 B,000E+00
b,130F+01 1.570E+01
6.,190E+01 1.650E+01
6.,220E+04 1.,740E+01
6,PU0F+01 1.720E+01
6,°60F+01 1.B30E+01}
6.,290F+01 1., RUNE+01}
6,430F+01 2.840F+0!}
6.510E+01 2.650E401
6.620E+01 3.070E+01
6,B800E+01 3,780E401

X(FT)

5,930E+01
b.150E+01
6, U420E+01
b,650F+01

5.990E+01
A 190F+01
6,280E+01
h410E+01
6.,540F+01
6.660E+01
HRONE+O1

5.910F+01
65,080E401
6.180F+01%
6,220E+01
6,260E+01
6.,330E+01
b U20F+01
b,490E+01
§5.,580F+01
6., 690F+01

5.950E+01
6,1B0E+01
6,200E+01
6,220F+01
6,250E+01
6.,270E+01
6.,350E+01
6, 4T70E+01
6,540E401
6.,670E+01

Y (CM)

9,000E400
1,620E+01
2. 400E+01
3,330E+01

1,040F+01
1.720E+01
2.300F+01
?2.370E+01
2.760F+01
3.300E+01
3.770E+01

R,BOOF+00
1.340E+01
1.700F+01
1. 760E+01
2.010E+01
2.6U0E+01
2.430E+0
2.560E+01
3,030E401
3,420E+01

t.160F+01
1.610F+01
1.700E+01
1.680E+01
1.810E+01
1.780E+01
2.280E+01
2.570F+01%
2.600E+01
3.080E+01
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P4R=-1

PUR=1

2UR=5

X(FT)

S.R2NF+01
A.NQ0F+01
6.350F+01
h.590F+01
6 BOOF+01

S.RP0F+01
5.9R0F+01
6.,210F+01
f.300F401
h o 30F+01
6.570F+01
A, bUNF+01
f.TONF+01

5.R20F+01
6.,000F+01
6.110F+01
A 130E+01
hel6NF4+01
6, 190F+01
6., PU0F+01
6.PHNE+DY
6,790F+01
6.320E401
6.350F+01
6.390F+01
6. UROF+01
b,600FE+01
6. T00F+0)

Y(CM)

Plunging Breaker @ 65,0

2.000F=01
1.P20F+01
P.OPOF+01
3,020F+01
4,100F+01

Plunging Breaker @63,7

2.000F=01
1.,100F+01
1. 420F+01
1. RUCF +01
2.”80F+01
2. T780F+01
?.RAB0F+N1
3,970F+n1

Plunging Breaker @ 64,2

?7.000F=01
1.130F+01
1. /1A0F¢+01
{.4ANF+01
1.4R0F+01
1. 460F+01
1, 7T40F+01
1.920F+01
2.020F+01
2.170F+01
2.180F+01
2.6R0F+01
2.360F+01
2.910F+01
3.100F+01

X(FT)

S.910F+01
6. 1ROF+01
6,440E+01
6,h90F+01

S.8R0F+01
6.,050F+01
6,250F+01
6.340F+01
h,IROF +01
6,580F+01
A AROF+01
A BRONF#0Y

Y(CM)

Breaker height 8.3 cm

6., RO00E+00
1.450F+01
2.220E+01
T.U20E+01

Breaker height 8.5 cm

4.RONF+00
1.150F4+0n1
1.720E+01
2.U60FE+01
2.I00E+01
2.940F +01
3.110F+01
G,080E+01

Breaker height 9.6 cm

5.,900F+01%
6 O7T0FE+01
6,170F+0%
6,140F4+01
6,160F401
6.,200F+01
6,250F+01
6.,270FE+01
h,300F+01
6,330F+01
6,360F+01
6, 0%30F+01
6,500F+01
6.HUOF+01
6, TAOF+01

T.500F+00
1.240F+01
tLU3NF+01
1.530F+01
1.420E+01
t.580F+01
1.800F+01
1.9U0FE+01%
c.110E+01
P.100F+01
2.U0NF+0Y
?.850FE4+01
2.580F+01
2.RTOF+01
3.470F+01

X(FT)

A, 00NE 401
hoP2h0F 401
6.5P70E+0
b, 760F+01

5.930F+01
6, 150F+0¢
6,280FE 401
6, 400F+01
6,540F+01
6.610F+N1
A, TROE+0O

5.950F+01
A J110F+NY
6, 130F+01
6,150F +01
6. 17T0E+01
6,720F+01
6,260F+01
h.2RO0E+0Y
6, 300F+01
6., 3U4NnF4+04
A 370F 40 ¢
6, 460F+01%
6.550E+01
h,6U0E+01
6.,810E+01

Y(CM)

1.,200F+01
1 .5U40F+01
P.630F+01
2.780F+01

R,BONF+00
1,0480F8401
1.750F+01
P.T20FE+01
P.UNOF+0Y
2.98NE+01
T.5R0E+01

1.010F+0}
1.360E+01
1 .S30F+01
1.,430E401
1.500E+01
1.570E+01
1.790E+01
P.020F+01
f.030E+01
P.C23NF+01
P.OU0F+01
P?.300F+01
2.500E+01
3,020E+01
T.980E+01



(443

X(FT)

S.A1nE+01
5.980F+01
6.150F+01
6, 170F+01
6.,1900F+01
6.,210E+01
6,”30E+01
6.,°50F+01
6.28nF+01
6,30NF+01
6,330F+01
6., 410FE+01
6, U8NE+01
6.,62NF+01
6. TUOEFDT

y(cH)

P4R=26 Plunging Breaker @ 63.75

2.000F=01
1.720E+01
1,540F+01
1.hUOF+01
1.,600E+01
1.680F+01
1.650E+01
1.760F+01
1.860F+01
1.890£+01
2.080E+01
2.,R60E+01
P.370E+01
2.650F+01
3.300F+01

X(FT)

y(cM

Breaker height 8.4 cm

5, A50F+01
6,0UNE+01
6,160F+01
6,180F+01
6,200F+01
6,2P0E+01
b,230F+01
6,250E+01
6.,280F+01
6,310FE+01
6,3U0F+01
6.030F+01
6,520F+01
6. 6T0F+01
6.,800F+01

6.200F+00
1.340E+01
1.630F+01
1.570E+01
1.680F+01
1.630E+01
1,.730F+01
1.700F+01
1.R10F+01
1.950E401
2.0U0E+01
2.790F+01
2.5R0E+NY
2.R00F+01
3.680E+01

X(FT)

5,920E4+01
4,100F+01
6,160E401
6,180F+01
6,200F+01
6,220E+01
6,2U0F+01
6,260F+01
h.?90E+0Y
6.,320E+01
6.,38NE+01
6.,060E+01
6.560F+01
H,690F+01

Y(CcM)

9.700E+00
1. 4R0E+01
1,570E+401
1.,650E+01
1.630F+01
1.,700E+01
1., 6RNE+01
{1.,820E+01
1.930E+01
1.880E+01
2.630E+01
2., 440E+01
2 UT0E+0Y
3,080FE+01



ey

25ReT

?58=1

X(FT)

5.750F+01
6.210E401
6.BOOE+0Y

S.730F+01
6.100F+01
6.350F+01
6.560F+01
6,800F¢01

S.730F+01
6.070E401
6.390E+01t
6.570E+01
6,800F+01

5.730E+01
S.9R0F+01t
6.280F+01
6.4R0E+01
6.580F+01
b TSO0E+01

Y(CM)

Collapsing Breaker @ 64,6

2.,000F=01
1.980F+01
3.820F+01

Collapsing Breaker @ 64,7

C.N00F=01
1.360F+01
2.210F+01
3.000E+01
3.800F+01

25R=5 Collapsing Breaker @ 65,0

2.000F=01
1.230F+01
?.250F+01
T.140E+01
3.780F+01

?S5R=24 Collapsing Breaker @ 64.8

2.000F=01
1.040F+01
1.700F+01
2.R00E+01
3,130F+01
3.650F+01

X(FT) Y{CM)

Breaker height 5.3 cm
S.920E+01 1.020E+01
6, U4T0F+01 2.700F+01

Breaker height 5.6 cm
5.840nF+01 6.300F+00
6,200F+01 1,590E+01
b, UUNE+01 2.57T0E+01
b AINE+0I 3.160E+01

Breaker height 6.4 cm
5.850E+01 6, 700E+00
6,180F+01 1.540E+01
hU490F+01 2.880E+01
6,580E+01 3.320E401

Breaker height 5.8 cm
S.810F+01 5.100E+00
6,090F+01 1.320F+01%
6,360F+01 2. 140F+01
6,510E+01 2.98N0FE+01
6,590F+01 3.340F+01

X(FT)

6.080E+01
b, 620F+0Y

S.980E+01
6.290E+01
6.,500F+01
A 6U4NF+01

5.940E+n1
6,290E+01
6.550E+01
6,600FE+401

S.B840FE+01
6.180E40
6.830E+01
6,550E+01
ho610F+01

Y(CMy

1 S70E+01
3.220F+01

1.040F+01
1.900F+01
2.93%0F+01
3.2B0F+01

9.,200F+0nN
1.730E+01
3.040E401
1.160E+01

7.800F+00
1.520E+01
2.510E+01
3.060F+01
3.230E+401
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X(FT)

26R=T Collapsing Breaker @ 64,6

S5.750F+01
h.130F+01
A 63NF+01

2hH=1 Collapsing Breaker @ 64,35

S5.750F+01
&, 050F+01
Ao330F+0Y
h.930F+01
AL HUNF 40T

26R=% Collapsing Breaker @ 64,25

S.750F+01
6,0UNF+01
hoPPOF+01
6., 430F+01
6.530F+01
6, 800F+01

2hR=p4 Collapsing Breaker @ 64.25
?2.000FE=0%
1., 180F+nt
1.560F+01
2.6U0E401
3.120F+01
3.180F+01

S.750F+01
6.010F+01
6.,210E+01
h.390F+01
6.510F+01
b.560F+01

Y({CM)

2.000F=01
1., 850F+01
3.770F+01

?.000F=N1
1. 440F+01
P.510F+0¢
2.,92nF+01
3.300F+01

2.ON0F =01
{.400F+0 Y
1 AANF+0

P.560F+01
3,360F+01
3.730F+01

X(FT)

Y(CM)

Breaker height 5.4 cm

S,R50F+01
6.330F+01
6. ROOF+01

7.R00F+00
?.320F+01
T.TU40F+01

Breaker height 5.7 cm

5.890F+01
b, 140F+01
A U420F+01
b,620F+01
A RONE+01

&£.,2700E400
1.780F+01
2.77nF+01
3.030F+01
3.730F+01

Breaker height 5.1 cm

5.RTOF+01
b 120F +01
6.300F+01
6.500F+01
6.550E4+01

S.900F+00
1.A50F+01
2.140F+01
3. 060F+01
3.2N00F+01

Breaker height 6 cm

5,R50F+01
6,070F+01
6,210E+401¢
6, 450F+01
6. 530E+01
6,750F+01

5. P00F+N00
t.4480F+01
1.650E+01
2.980F+01
T PU0E401
T,h00FE+0

X(FT)

6,000F+01
6,490E+01

5.970F+01%
Ao PUOF+01
A UU4DF+01
A HHUOF+0Y

S5.960F+01
A, 190F+01
6,370F+N1
h,530E+01
hJOOF+01

5.940FE+01
6,120F+01
6. 310F+01
A UROF $04
6.,540F+01

Y(CM)

1.4720E+01
P.TT0F+01

1.0N0F+01
P.1anfFs01
?.7B0F+01
3,.140F+01

QL UN0F+00
1.AAO0F+01
P.5U0F+01
I.1RNE+0Y
3, U80E+01

R, PONE+00
1.960F+01
P.P30NE+O1
1.,050F+01
3.370E4+01



GG

X(FT) Y (CM) X(FT) Y(CM) X(FT)
1€=1  Collapsing Breaker @ 61,4 Breaker height 16.2 cm
5.T90F+001  2.000Fe01 5.950F+01  §.230E+401 6.080E401
6.230E4+01  2.220F+01 6.440E+01  2,750E+01 6.580F+01
6.R00F+01  3,B50E+01

1€=24 Surging and Plunging Breaker @ 61,6 Breaker height 16.2 cm

b
b
h.
b
6.

FTo |

5.
h.
Ao

03N0F+01 4,000F=01 6,0R0E+01 1.050E+01 h.110F+01
130F+01 1.,B60E+01 6,210F+01 2,N30E+01% h.2B0F+01
450F+01 2.930F+01 6.570F+01 3.510E+01 h.640F+01
680F+01 4,060FE4+01 6. TODE+01 4.,510E+01 bTUOESDNT
BOOF+01 4,430F+01

Collapsing Breaker @ 61,4 Breaker height 16.2 cm
T790F+01 P.000F=01 5.950F+01 1.230F+01 6,080E+01
230F+01 2.720F+01 6,UU0F+01 2.750F+01 6,580F+01
ANOF +01 3,A50E+01

2C=-?4 Surging and Plunging Breaker @ 61.95 Breaker height 17.3 cm

S.
he
b
6.

990F+01 ?.00N0F=01 A 0UNF 40 9.300F+00 6, 090F+01
160F+01 1.970F+01 6,200F+0% P2.220F+01 h.330E+01
4gonrF+0y 3.120F+0 6,007 4014 T.510F+01 H.6ROF+0 Y
TSOF+01 G 100F+014 AL,BONDF+01 4,420F401 6,8H00F4+01

Y{CH)Y

1.750E+01
3.160F+01

1.,420F+01
2.340E+01
3.B70E+01
4.530F+01

1.750F+01
3.160F+01

t.BROE+01
2.5930F+014
T.TB0E+01
4, 700F401
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3C-Y

3IC=1

3C=-5

X(FT) Y(CM)
Collapsing Breaker @ 62,0
5,570F+01 2.000F=01
5.990F+01 1.380F+01
6.380F+01 2.HNOF+01
6. T10F+01 3I.580F+01
Surging Breaker @ 62.5
5.530E+01 3.000E=01
5.640F+01 4,00NE=01
S.T730F+01 7.200E+00
S.860F+01 2.,200F+00
5.930F+01 S RO0F+00
6.010F+01 2.900E+400
6., 080F+01 3,700F+00
6,720F+01 1.440E+01
6.390E+01 P?.610F+01
6.610E+01 3.460F+01
6.900FE+01 4,780E+01
Surging Breaker @ 62,65
S.700E+01 2.000E=01
S.840E+01 4,000E+00
5.930E+01 4,300E+00
6.060F+01 6.,700E%00
6.150E+01 1.100E+01
6,780F+01 2.050F+01
6,510E+01 3,080E+01
6.850FE+01 U4,600E+01

6.010E+401
6.,150E+01
6.30NE+01
6.860E401

3c=28 Collapsing Breaker @ 63.35

4,000FE=01
1.180E+0!
2.410E+01
4,Tu0E+01

X(FT)

5,750F+01
h,120F+01
6,510F+01
6.,B00E+01

5,550F+01
5,6B0E+01
S.780E+01
5.880F+01
5,960E401
6,050F+01
6,130F+01
6,280E+01
6,420E+01
6, 7U0F+01

5,740F+01
S.860E+01
5.950E+01
6,100E+01
6,160FE+01
6,320E+01
6,630E+01
6,920F+01

Breaker height 20.1 cm

6.070E+01
b,200F +01
6,350E+01
6,870E+01

Y(CM)

Breaker height 15.7 cm

S.60NE+00
1.820E4+01¢
3.030E+01
31.840F+01

Breaker height 15 cm

2.300F400
1.000E400
5.000F+00
4,600F+00
7.600F+00
7.400E+00
1.040F+01
2.160E+01
P.7U0E+01
4,060E+01

Breaker height 15.5 cm

3,.300E400
2.800F+00
0.

a,000E+00
1.38B0E+01
2.380E+01
3,590F+01
4,980F+01

3.600E+00
2.040F+01
2.750E+01
4,8B0E+01

X(FT)

S.B70E+01
b.,260F+01
6.610F+01

S5.620F+01
S.700FE+01
S5.840F+01
S.910E+01
5.990F+01
6.,060E+01
6.,170E+01
6.,340F+01
6.510E+01%
6,8U0F+01

S.780E+01
5.,880E+01
6,020E+01
6.130F+01
6.190F+01
b UOOE+OCY
6. TU0E+01

6-1105*01
6,230E+01
6,590E+01
6,890F+01

Y(CM)

1.030F+01
2.160E401
3.260F+01%

2.800E+00
S.U4N0E+00
4,800E+00
1.,600F+00
6, 400F+00
7.000E+00
6,500F+00
2.300F+01
3.030F+01
N, 4R0F+01

3.100E+400
0.

4,800E+00
9,700E+00
1.560E+01
2.B00E+01
4,140E+01

6.,300E+00
2.330E+01
1.,520E+01
4.,B30FE+01



LG

4Cc=7

ar-1

nr=5

X(FT)

S.B70F+01
6,270F+01%
6.HUNF+01

S.740F 401
S.R10F+01
5.8ROF+0Y
A.OK0F 40
A, 1T0F+01
6.310F+01
hebDNF+01
ALRTOF 401

S5.640F+0]
S.750F +01
5.RGNE+01
S.99nF+01
A, OROF$0O1
6.,PTOFE+01
6.500F+01
6 RANF+01

h.N10F+01
6.,150F+01
6.P90F+01
6.6H0F+01

Y(cM)

Collapsing Breaker @ 62,0

3.000F=01
2.P0NF 401
3. U00F401

Surging Breaker @ 62.5

P.000F=n1
1.700F+00
4,300F+00
T U00F+00
1.300F+01
P.UT0F+01
T.USOF+01
4,6A30F+01

Surging Breaker @ 62,65

2.000F=01
0.

0,

1.50NF+00
ALINOF+AN
2.150E401
TL120F+01
4,770F+01

7.000F=01
1.260F+01
2.U60F+01
3.830F+01

X(FT)

6,010F+01
A A3NF+0Y
b, TROF+01

5,770F+01
S.RIOF +01
S.910F+01
6,080F+01
6,210F +01
6.390F+01
b.TONE+01

5,670F+01
5.790F+01
5,910F+01
AL O1NF 401
6. 110F+01
h,320F+01
6,A50F+01
6. RINF+01

h,OBNF+01
6, 1ROF+01
6,340F+01
6.BUANE+DY

Y(CM)

Breaker height 15.5 cm

1.300F401
2. 7A0E+01
3.860F+01

Breaker height 16.3 cm

?.BO0E+00
0.

4,000F=01
R,600F+00
t.970F+01
2.H60E+0Y
3.970E+01

Breaker height 16.3 cm

3.200F+00
{.RNN0F+00
R, 000F=01
I.000F+00
7T.R0NE+N0
2.570F+01
3.7R0F+01
4,900F+01

4C=?R  Collapsing Breaker @ 63,35 Breaker height 21 cm

S5.500F+00
1.930F+01
P.730E+01
4,780F+01

X{FT)

5,150 401
A,550F+01
6.,800F+01

5,800F+n1
5.850F ¢+ 01
B8.990F+0}
b 1U40F+01Y
6, P60F+01
b UBOF +01
6.810F+01

S.720E+01
S.R10F+01
S.950E+0
h,030F+01
6.150E+01
b, 37T0FE+0¢
h,J6EO0F 301

A iDOE+OL
65,220F+01
6.510F+01

Y(C4)

1.800E+401
3.200E+01
3.930F+01

1.400E400
P.H00F+00
6. B00F+0N
A,BOOF+00
2.20NFE+01
2.980F+01%
8,350F+01

3.000F+00
n,

1 .RAO0F+00
P.000E~01
1.510E+01
2.7R0E+01
N,230F+0

6, TONFE+00
P.,2ROF+01
3.230F+01
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X(FT) Y(cH) X(FT) y(cMm) X(FT) Y(CM)

5C=1 Collapsing Breaker @ 62,95 Breaker height 10.6 cm
5.7§0F+0¥ 2.000F=01t 5.880F+01 7.500E+00 6.,030F+01 1.600F+01
6.170F+01  2.130F+01 6.350F+01  2.700E+01 6.,540F+01  3,280E+01
6.RODE+01 4,030F+01

5C=?4 Collapsing Breaker @ 62,3 Breaker height 10.5 cm
S.750F+01 3.000E=nN1 5,770E+01 2.B00F+00 5.800F+01 1.600E+00
S.820F+01 4,800F+00 5,A50F+01 2.200E+00 5.880F+01 5.800E+00
5.900E+01 2.200E+00 5.940F+01 6.800F+00 5.,960E+014 3.000FE+00
6,000F+01 6,800F+00 6,020F+01 4.300F+00 6,050F+01 7.R00E+00
6.,070F+01 S.R00F+00 6,110E+01 1.190E+01 6.130F+014 1,000E+01
6.170F+01 1.430F+01 6,230F+01 2.500E+01 6.350E+401 2.930E+01
6.550E+01 3,A00F+01 h.650F+01 4,370F+01 h.6T0E+01 4,020E+01
6. TI0F+01  3,900F+01 6,R00E+01  4,080F+01

6C=1  Collapsing Breaker @ 62,95 Breaker height 10.6 cm
5. 750F+01 2.000F=01 S.AROF+01 7.500F+00 6,030F+01 1.600F401
A 170F+01 ?.130E+01 6,350F+01 2.T00FE+01 6b,540F¢0t 3.2RNE+01
ARODF 01 N,030F+01

pC=?4 Collapsing Breaker @ 62,3  Breaker height 10.4 cm
5.850F+01 C.000E~01Y S.B60F+01 1.200F+00 5.880F+01 S5.000E-01
5.900F+01 ?.000F+00 S5.920E401 7.000F=01 5.950F+01 3,300E+00
S.970F 401 1.400F+00 A, 070E+01 R,20NE+N0 b 140E+01 1.300F+01
b.160F+01 1.4R0F+01 h210DF+01 2.400F+01 6.350F+01 2.9%50E+401
6.090F+01 3.380F+01 b,600F+01 4.,180FE+01 b,660F+01 U,340E+01
b.hOOF+01 4,020F+01 h,T720F+01 3.910F+01

7¢-1 Collapsing Breaker @ 62,45 Breaker height 14.8 cm
S5«7T60F+01 2.000F=01 5.980E+01 1.180F+01
h.290F+01 P.b660E+DY 6.640E+01 3.430E+01

6.,160E+01 2.060E+401
6,800F+01 4,070E+401%

7€=26 Collapsing Breaker @ 62,8 Breaker height 18.8 cm

5.990F+01 2.N00F=01 6,020E+01 2.400F+00 6.,030F401 2.600FE+00
6. 0U40F401 3, 700F+00 6,060F+01 4.,200E400 6. 070F+01 6.000E+00
6,090F+01 6.600F+00 6,100E¢+01 8.500E+00 b6,130F+01 9,100F+00
6.140F+01 1. 150F+01 A ITNE+OL 1.180E+01 b,240E+01 2.600F+01
f,290F4+01 P.BUOF+OT 6,500FE+01 3.650F+01 6.700E+01 4,750F+01t
6, 710F+01 S5.130F+01
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RC=T

9c-1

X(FT)

5.910F+01
hoP?2N0E+01
hoBOOF+01

S5.97NF +01
A, 100F+01
A170F+01
6 URNF +01
A JT30F 401

5.550F+01
6.400F+01

S5.U460F+01
S.710F+01
S.800F+01
5.900F+01
5.960F+01
6.030F+01
6.100F+01
6,170E+01
6.250F+01
6,350F+0t
b.620F+01
6, T60F+01

Y(CM)

Collapsing Breaker @ 62,8

2.000F=01
P.SN0F+01
4,230F+01

Ar=26 Collapsing Breaker @ 62,8

2. 000F=01
R,500F+0N
1.130F 401
3,.3R0F+nd
S.150F+n1

Collapsing Breaker @ 62.9

2.000F=01
2.660F+01

9c=?4 Collapsing Breaker @ 63,55

2.000F=01
2.700F+00
4,300E+00
S.P00FE+Q0
T.8N0F+00
6.N00F 40D
9,300F+00
B, A00F+00
1.3ROF+01
2.000F+01
3.590FE+01
T.R370F+01

X(FT)

Breaker height 17.6 cm

b, OONF+01
6,400F+01

YeeM)

6. U00F+00
3.100F+01

Breaker height 16 cm

6,040F+01
Aot 30E+01
A 190F +01
A ,6ONF+01

4,RONE+00
R,7T00F+00
1. 2RNE+01
4,010F+01

Breaker height 11 cm

S5.750E+01
6.,600F+01

Breaker height 11.7 cm

5.580E+01
5.7T40F+01
5.830F+01
5,920F+01
5.980F+01
A, 060F+01
6,130E+01
h,P00FE+01
6,270E+01
A, U10F+01
6, TI0E+0
A.RN0F+01

T.200F4+00
3.220E+01

2.000F+00
4,000F+00
4.000E4+00
6.600E400
7.100F+00
9.100E400
6.R00E+00
1.160F+01¢
1.250F+01
2.800F401
4.020F+01
3I.RROE+01

X(FT)

6. 110F+01
6.560F 401

A 09NF 401
AL IS0F 40
h,250F+01
A, 720F 401

A+ 100E+01
6.,R00E+01

5.690F+01
S.750F+01
SBS0E+n1
S.940E+01
A, 000F+01
6,070F+01
6.150F+01
6,220F+01
5,340F+01
6. 510F+01
6,720F+01

Y(cH)

1.760E+01
S,UR0FE 401

7.000F4+00
1.170F+01
PJUTOE+0
4,RIOF 401

1.630E+01
3.A50E+01

3.800E+00
P.H00E+00
4,900E4+00
4,800E+00
2,000F+00
7.600F+00
1,010F+01
9,600F+00
?.370F+01
3.120F+01
A4,1850F+01




10C~1

091

X(FT)

5.650F+01
h IRNF+01
6.RO0F+01

S5.600F+01
S.REOF+01
5.920F+01
f.110F 401
b PANF+01
6 U00F +01
6. T20E+01
AJRONF+01

5. A7T0E+0]
6, 000F+01
6.510F+01

5.890F+01
5.,980F+01
6.,090F+01
6.170F+01
6.310F+01
6.570E+01
6. T20E+01

5.960E4+01
6.100F+01
b, 190E+01
6,520F+01
A T20F+01

Y(CM)

Collapsing Breaker @ 62.9

P.N00F=01
1.920F+01
I RBI0F+0Y

2.000F=~01
5.700F+0N
4,000F+00
1.030F4+01
2.700F +01
2.960F+01
4,090F+01
3.,990F+01

11c=1 Collapsing Breaker @ 62,85

2.,000F=01
1.550E+01
3.NBO0E+01

11C-5 Collapsing Breaker @ 62.9

2.000F=01
S.100F+00N
B, RO0F+00
1.050F+01
P.HUOF+0L
3.910F+01
4,920F+01

11C=24 Collapsing Breaker @ 61,8

ROOOOF-OI
1.000F+01
2.160F+01
3.590E+01
4 ,RB0F+01

X(FT)

5,800F+01
A,3U0E+01

Y(CM)

Breaker height 11.2 cm

6£.900F+00
2.520F+01

10r=21 Collapsing Breaker @ 62,85 Breaker height 11.3 cm

5.,800F+01 5.000F+00
5,R6ANF 401 4.,100F+00
S.960F+01 A.0N0F+00
A, 1RNE+OY {1 3RNF 401
6£,700F+01 ?.380F+01
6.520F+01 3.210F+01
6,730F+01 4. 210F+01

S,790E+01
6,180E+01
6,650F+01

Breaker height 11.6 cm

5.900F+00
?.040F%01
ILHA40F+01

Breaker height 12.8 cm

5.930F+01
6.,050F+01
6.110F+01
6,220E+01
6,360F+01
6.,680E+01
6,B00E+01

1.900E400
6. 700E+00
7.000E+00
1.790F+01
3.N30F+01
4,530F+01
U4,260F+01

Breaker height 10.4 cm

6.030F+01
6. 130E+01
6, 2U0E+01
6.,6RN0E+01
6,800F+01

4,100F+00
1.030F+01
2. U4B0E+01
4,530F+01
4,280E+01

X(FT)

b, 0NNFE+01
h,550F+01

5.AP0F+01
S.900F+01
A, ONNOF+D1
6, PO0NF+01
6,350F+0
hoeb3INF 01
b, T6OF+01

5.910E+01¢
6,360E+01
6. B00E+01

S.940E+01
b,NTNE+OY
6,150E+01
h260F+01¢
6,U90F+01
6, 700F+01

6h.,080F+01
b.,160FE+01
b.320E+01
6, 700F+01

Y(CM)

1.330F+01
3.010F+01

3.500F+00
6.600F+00
6. P00F +00
1.7RNF+01
2. T70F+01
T,630F+01
3.,940F+01

1,150E+01
P.640E401
3.900E+01

2.000E=01
6.U00E+00
1.230F+01
2.570F+01
3,500 +01
4,820F+01

T7.700E+00
1.7S50E+01
2.820F+01
4,RB0E+01
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'\th U 9A-5 o H=0.073¢m
o b g A -2 : Depth=—34.4cm
‘ A < o fi kK O 5 \\’ o - .\
' X(FT) Y (EM) X(FT) Y (CM) YYIRE 42 § Y (CM) L
N i N v inrercep }, =1420
oy 4 g 3
120=T st Ground Medium Glass
5.720E401 . ?.000F=01 5.7Q0F+01 5,R00F%00_ d S.940FE+01 1.230F+01
| 6.,060F+01 1.710F+01 6,230F+01 2.160F401 N/} 6.350E+01 2.600F+01
6,510F4+01 3,080F+01 ] 6,610F+D 3,.4T70F+01 TN/Ae ROOE 401 3.930F+01
- ~ Nedsul

>

“\Breaker heighf\IS«cm LR ey
5.970E+00//2.000F=01

12€=5 Collapsing Breaker @. 62.9

191

e ————————

S, QUNFF0 T 2. 30NF+00

S5.920F+01 2.000F=01 2

— 6.000F+01 4,900F+00 N 6.020E+01 5300F 00 6.000F+01 R.200F+00-_[]
6.060F 401 R.300F+00 . AL 100F+01 1:a;or¢qi W N\. h.130F+01 1.0R0F+01

i 6. 170F+01 13 10F%0 1 6.2 HOFFIT L 2.5R0E401 \23100F0o1 ?.RANF+01

b ho330F401 3.0ROF+0Y ALUROF+01 \3.§uhfon1\\lyr 1590F 401 4.100F+01

! 6.6R0F 01 - 8,690F+01 6.690F+01  N.940F+01 6.B00FF 0L 4,.300F+01

f - \_\‘/ N U N o

b 3 o \\\ K i

| 12C=p4 Collapsing Breaker @ 61,9 Breaker height 11.4 cm 4

,é S95NF +01 ?.000F=01 6,N20F+01 S.200FE+00 3 6, 06A0F+01 R_ROOF+00

| 6.100F+01 1.050F401 b, 130E+01 1.680F+01 b 1ADEFOY 2. AT70F+01

J | 6,210F+01 2.4B0F+01 6,2T0FE+01 ?.B10F+01 6, U20F+01 -~ _13,260E+01

i b 6.550F+01 3.B40F+01 b ATOE+01 4, U60F+01 60690F+01 8.920E401

B I0Cm 6,R00F+01  4,300E401 X Aoy

Fiod £

] X 30 A

’}A iy v \/ \jﬁX

S c CSNET : Lt N e 2 e L J

B 3 7 64 63 62 6l 60
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13C=-1

130=1

13C=5S

X(FTY

5.580F+01
A ,350F+01

5.570F+01
A 100E+01
6,260F+01
6.,310E+01
6.,590F+01
hBOOF+01

S.580F+01
5.980F+01
6,190F+01
A UTNF+01
b.620F+01

S.5R0E+01
5.820F¢+01
h.06NE401
6.,210F+01
6. U40E+01
6.570F+01

6.800F+01

Y(cH)

Collapsing Breaker @ 63,35

2.000F=01
?.550F+01

Collapsing Breaker @ 62,95

?.000F=01
1.0ADF+01
1.780E+0
2,520k +01
3.860F+01}
3,830F401

Collapsing Breaker @ 62,4

2.000F=01
3I.P00F+00
1,580F+01
3. 140FE+01
4,000F+01

13c~24 Collapsing Breaker @ 62,25

2.000F=01
3.000F=01
6.800F+00
2.,240F+01
3.320F+01
3.920F+01
3,850E+01

X(FT)

Y(CM)

Breaker height 8.5 cm

S.R10FE+01
6,550E+01

6.000E+00
3I.NU0F+01

Breaker height 8.5 cm

5,R00F+01
6.,210F4+01
A, PTOE+01
6,360E401
6.620E+01

N.900E+00
1.340F+01
2.300E+01
2.850F+01
4.NS0E+01

Breaker height 8.2 cm

5,790F+01
6,080F+01
6,230F+01
6.,510F+01
6.710F+01

4,700E+00
7.200F+00
2.360F+01
3.450F+01
3.610F+01

Breaker height 8.1 cm

S,67T0F+0!
5.850E+01
6,130E+01
6,260F+01
6,540E+01
6.,620F+01

2.200E+00
Q-

1,180F+01
2.660F+01
3.820FE+01
4,030E401

X(FT)

6:110F’0‘
Ah.BONE+DTY

o 000F+0Y
6,220F+01
6.”80FE+01
b5, 490F 401
b.7T10F+01

S.870E+01
h,150F+D1
6.,320E+01
6.SB0E+01
6,800E+01

S5.790E+01
S+970FE+01
b,160E+01
CYREIUR B
6.550F+01
6, 7T10E+01

Y(CM)

1.600E+01
3,Ru0F+01

9,200E400
1.600E4+01
2.460E+01
3.330E+01
T.6U40E+01

4,300E+00
1.,170FE+01¢
?.830E+01
3,90NFE+01
I.820E+01

1,700F+00
2.100F+00
1,500E401
2.930FE+01
4,070E+01
3.,61NE+0L



€9l

140=1

110=1

100=5

X(FT1)

5.580F+01%
6. 3R0F +01

S.570F 401

k.13 0F 400

6, PH0F 0
6 ,290F +01

AJRT0F 401

~LTP0F 401

G.580F401
hJNIOF 401
A 190F+01
6 UUNF 40T
6.610F+01

S.560F+01
5.B°P0F+01
A O07TOF+0
6. 190F+01
6. 3ROF+01
6.500F+01
6.57T0F+01
6. RONF+01

Y(CM)

Collapsing Breaker @

P.ONOF=01
P.SRNF+01

Collapsing Breaker @

P.NOOF=N1
1.720F+01
1.BP0F+0 1
2.020F 40
T RONE+01
T.ANOF 401

Collapsing Breaker @

P.0NNF=ny
S.700F+00
t.AINF4+01
3.PROF+01
H,O000F+0Y

14c=24 Collapsing Breaker @

2.000F=01
0.

T.700F+00
P.2b0F+01
3.210F+01
4,220F+01%
3.020F+01
2.TROF+01

X(FT)

Y(CM)

Breaker height 8.5 cm

S.BI0F4+01
6,550F+01

H,O00NF+0D
3.040F+01

Breaker height 8.5 cm

S,770F+01
6,700F +01
A P2ANT +01
6,350F 01
A BROE 40
AJAONF 40

S,760F+01
6, NR0F 01
h,230F+01
6,530F+01
6,720F +01

S5.650F+01
SR,000F+01
b 120E401
h 2UO0FE+0Y
6,450F+01
6,52nF+01
A, H10F+01

S, 700E+00
1.050F4+01
?.P50F 401
?.A50F+01
T.970F +01
T RO0F 401

Breaker height 8.5 cm

S.00nF+np
R, ANNE4QN
PJUUNE+NY
T RUNF401
3. 790F+01

Breaker height 8.5 cm

2.400FE400
1.7200F300
1.1900FE+01
2.610F+01
3.620F+01
4,150E+01
4.000E+01

X{FTY

6, 110F+01
A R00F+0

S.RT0F+01
hao?10F+01
6. PT0F 40
h AZOF 401
h,610F+NY

S.310F+0Y
A, ANF+0
6.,340F 401
A 5UNF+0Y
6,R0NF +01

S5.750F+01
5,990F+01
b150F 401
6,2B0F+01
b U90F 40
6.,530F+01
6. TP0E+01

YCH)

1.600F+01
3. RANEOY

R,O000F+0D
1 .SANE+NY
?.500F+01
T.120F 401
G,000F+01

3. 700F+00
t.310F+01
2.930F+01
4,050F+01
T.780E+01

5.000Fe01
4,000F+00
1,600E+01
?.BRROE+O1
d,010F+01
3.,960F+01
3,.590F+01



P91

1SC=1

15C=1

X(FT)

SehTOE+0Y 2<000F=01 S5.R40E+01  R,500F4+00
6.,230F401  P.0T0F+01 | 6,3R0E+01  2,.630F+01
6 ROOF 01 3.8105401" :
Collapsing Breaker @63, 85 Breaker height 8.3 cm
S.660F+01 z.oonr 01 ~5.820F+01 —_7,.000E+00
5.960F+01 1.100F301 6,050E401  9_.200F+00
6.160F401  1.220F+01 6.230F 01 1.550F%01
6.320F401  2,600F+01 A, U30F+01 ?.950F+01
6.670F+01 3.800FE+01 6,.750E+01 4.210F+01
hTROF+01 4,600F+01 6, BONF+0Y.  4,.S70F+01

5.650F+01
6,010F+01
6, 150F+01
6, 260F+01
b.620F+01
6.7270E+01

S.640E+01
6,020F+01
6,180F+01
6.2B0F+01
h6B0F+01
6.730F¢+01

YeMm)

Collapsing Breaker @ 63,7

15C=5 Collapsing Breaker @ 62,95

2.000FE=01
4,600F+00
8,700F+00
2. 450E+0)
3.680FE+01
4,400F+01

15C=24 Collapsing Breaker @ 63,0

2.000E=01
2.600F+00
1.080FE+01
2.,640F+01
4,200E+01
4,570F+01

X(FT)

Y(CM)

Breaker height 7.5 cm

Breaker height 7.5 cm

S.T70F+01
b O80F+01
6, 1ROF+01
6. 3B0F+01
A, 670E+01

6.T60E+02 )

S.7TR0E+014

6.090F+01
6.190F%01 "

6, 050F+01
6. TONF+01
6,R00E+01

6.300F+00
4,.600F+00
1.100F+01
2.8BR0F+01
3.950F+01
[4.430F+01

Breaker height 7.9 cm
K, 200F+00

4.200F+00
1.210F+01
3,200F+01
4,410F+01
4,S2nE+01

XCET)

h060F+01
A, S60E+01

5.920E+01
6.090E+01
6,250F+01
6,560F+01
b6JTT0F401

S.8R0F+N1
h 110F+01
h,190F+01

6,530F+01

Uk T00F e 010

6.800E+01

He0)(C

piSe9SNEL Oty

6.130F+01
6u200F $01
6.590E4+01
by TOOF +01

Y(CM)

1.620E+01
T.180E+01

1.020E+01
R,BONDF¢00
1.370E+01
3.350F+01
4,3R0E+01

R.BNOF+00
6.500F+00
1.130E+01
3.330E+01
4, 160F+01
4,550E+01

3.800E+00
T.300F+00
1.160E+01
3.700E+01
4,570E+01



~G91

1601

16C=1

X(FT)

S5.620F+01
Ao 16NF+0Y
A BONF+01

§.h20F+01
6,010F+01
AJIROF401
6.390F+01
6.720F401
6ROOF 401

S.6P0F+01
S.970F+01
A, 1U0F 401
6.,350F+01
6.650F+0)
A, 720F 401
6.RANOF 401

qmﬁZDF’ﬁ‘
5.9RN0F+01
6L110E+01
6L.3R0F+01
6.6U0E+01
6.680F+01

Y(cMm)

Collapsing Breaker @ 63,7

P2.000F=01
1.970F+01
T RONF+01

P.000F=01
6.300F+00
1.310F +01

2.960E 401 |

4,370F+01
U, PPOF401

2.000F=01
3,300E400
1.070F+01
2.8BRO0F+01
U,260F+01
4,330F+01
4,230F+01

2.000F=01
3.200F+00
R.500E+00
3,180F+01
4. 4T0E+01
4,560F+01

X(FT)

S<T9NF+01
6.340F+01

5:B00F+01
6. NS0E 401
6,200F+01
6. 520F+01
A, 720F+04

S RUNE+01
6.,040F+01
6,160E+01
6, U490F+0
6,660E+01
6. T30E+01

5.R30F4+01
6. 070FE401
A 150F 401
6,510E+01
6.650F +01
6, BN0F+01

Y(CM)

Breaker height 7.6 cm

6. RO0F+00
2.550F+01

Collapsing Breaker @ 63.85 Breaker height 9 cm

6 ROOF40D0
A TOOF40N
1. 160F+01
T.330E4+01
U,720F+01

16("5 Collapsing Breaker @ 62,95 Breaker helght 7.7 cm

R,3INOF+N0N
4,RONF+ND

Q. 900F+00

3.250F %01
4,550F+01

n.720F+04-

16C=24 Collapsing Breaker @ 62,35 Breaker height 7.8 lcm -
7.700E400
S5.500E+00

1.070E+01
3.570E+01
4.860F+01

4,000F+01

X(FT)

S.,980F+01
6, 560F+0

5.910F+01
6. 130F4n
A PT0F401
b h2OF+01
b, TT0FE401

S920F +0 1
h120E 401
ﬁ-??ﬂroﬂ(
h,590F+01
A, TOOF +nY
6., TTOE4OY

5.920F+01
6.090F+01
he?230F401
6.640E+01
6.680F+01

Y(CM)

1., 400F+01
T.0RNE+01

1.040F+01
1.060F+01
2.510E+01
3.740F+01
4,hBOF+01

3.700E400
8.,900F+00
P 320E401
3.730E+01
U.S20F+01

1 Ne690F 401

3.300F+00
Ty200E+00
2 &SNE+NY

13 Yo
u T4oE+01
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17C~17

170=1

Y(FT)

S5.570F+01
6.050F+01
6.610F+01

D..S60F+0Y
S.TROF+0Y
S.940F 401
6 ,0BNF+01
ALUIOF+01
6.550F+01

5.560F+01%
S.8R0F+01
H,040F+01
6,2UNF+01
6, 460F+01
6,550F+01
6. RO0F+01

5.670F+401
S.BO0E+01
S.950F+01
6. 070E+01
6,310E+01
6, 450F+01
b,OR/0F 4014

Y(CM)Y

Collapsing Breaker @ 61,9

P.000F=01
1.530F+0%
3.370FE+01

Collapsing Breaker @ 61,9

P.000F=01

4,RO0F+00
S.900F+00

1.790F +01
2.950F+01
T.110F+01

2.000F=01
3.400F+00
7.700E+400
2.330F+01
3.250F+01
3.130F+01
T.8R0F+01

{7c~24 Collapsing Breaker @ 61,2

2.000F=01
S.U400E+00
1.500F¢00
t . UBOF+01
2.590E+01
3,400F+01
3.120E+01

X(FT)

Y(CM)

Breaker height 6.1 cm

S.740E+01
6.260F+01
6,800F+01

7.600E400
2.220F+01%
T.RPNF40

Breaker height 7 cm

5.h90F+01
5.R50F+01
A, 010F+01
6,150F+01
b, 440F+01
b.,hROF 401

P.300F+00
6.300F+00
R,200F+00
2.080E4+01
3,320E+01
3.530F+01

17c=5 Collapsing Breaker @ 60.95 Breaker height 5.9 cm

S.T00F+01 T.000F+00
5.930E+01 I 700E+00
6,060FE+01 1.420E+01
6,340E+01 2.600E+01
6, 870F+01 3,350F+01
6.,hUAE+O1 I,.380F+01

S.,680F+01
5.,860F+01
S.990E+01
6,100E+01}
6,390F+01
6,470F+01
6, 7T00F+01

Breaker height 6.6 cm

2.4000E400
1.700E400
I.A400E+00
P.060E+01
?.RT0F+01
3.420F+01
3.580F+01

X(FT)

5,900E+01
6. U60F4+01

5. 710F+01
5.R90F+01
6,030F+01
6,330F+01
6, 4R0OF +0 ¢
6, R00F+01

5.820F301
5,990FE+01
b 100F+01
6, 420F+01
6,500E+401
6.,730F+01

S5.780E+01
S.910E+01
6.,030F401
6., 230E401
6, UUNE+01
6,500F+01
A BONF+0Y

Y(CM)

1. 110E+01
2.880F 401

3L,A0NFE+00
5.400F+00
B.ANOE+OD
2.550F+01
3.,060FE+01
3,RTOF+01

5.900F+00
S.O00NF+00
1.,960E+01
?.930E4+01
3,090F+01
3.6B0E+01

4.600E400
9.,000F=01
6,300E+00
2., 410F+01
3.260F+01
3,100E+01
31.870E401




191

{RC=T

tAC=1

X(F1)

5.57nF+01
6, 050F+01
heh10F+01

S5.570F+01
S.R60F+01
A DANF+01Y
ho11N0E+01Y
6.,420F+401
h,520F+01
6., 800F+01

S.STNF+01
S.B20F+01
A ODOF+01
A o110F+01
6, U2NF 401
6.520E+01

S.570F+01
5.790F+01
S.BROF+01
6.,020F+01

HL1I0F 40

6,350E+01
6.450E+0)
6.,690F+01

Y™

Collapsing Breaker @ 61,9

P.000F=01
1.53nF+n
3.370F+01

Collapsing Breaker @ 61,8

P.000F=01
9,200F+00
R, INNF+00
R, ROOF+0N
P.TU0F+01
3.310F+01¢
TR30F 40

1Ac=5 Collapsing Breaker @ 61,1

2.000F=01
R, UDOF+00
6,000F+00
1.930E+01
?.930F+01
T.390F+01

?2.000F=01
7.400E+00
1.500F+00
6.800F+00
?7.000F+01
2.,R80F+01
3,500E+01
T.570F+01

X(FT)

YoMy

Breaker height 6.1 cm

S.740F+01
h,260F+01
6,B00F+01

S5.6RNE+01
S.,920F+01
6,060F¢01
6,23N0F+01
6,400 401
b, 540F+01

S5.650F+01
S,BRNF+01
6, 0460F+01
6,230E+01
6,470F+0Y
6,58NFE+01

S.670F+01
S5,810F+01
5.920E+01
6,040F+01
65,190F+01
6,410E+01
6,520F+01
6,800F+01

T.AN0FE+00
P.22NF+01
T.R20F+01

Breaker height 5.4 cm

A, 900F+00
7.500F+00
Q,100F¢+00
P.PP0F+0 Y
I.070E+01
2.170F+01

Breaker height 6 cm

T.A0NF+00
5.200F+00
7.800E+400
2.260F401
T.CTOF+01
3.300F+01

1RC=24 Collapsing Breaker @ 61,2 Breaker height 6.3 cm

4,000F+00
R.700F+00

?.300E+N0O .

7.300F+00
2.,230E+01%
3.050E+018
3.400E401
2.840E+01

X(FT)

5.900F+n1
b U6NE+0Y

S.790F +01
S.QRNE+N1
A NOOE+01
6.330F+01
6.510F+01
A H60E+01

Se730k+01
5.930E+01
A ,ORNF+NY
6,34N0F+01
A, 470F 40
H,RONE+01

S.TUOE+01
S.RUOF+01

. 5.970F+01%

6.070F+01
6,270F+0
A U450F¢0 1
A,BU0F+01

Y{(CM)

1.110F+01
2.RB0F+01

7.700F+00
7.300F+00
1.390F+01
PJUADF40Y
3.210E+401
I.UB0F+0

6.,300E+00
S.000FE+400
1.420E+01
2.560E401
3.430F+01
3.850F+01

A,500F+00
2.700F+00
I.500E+00
1.340E+01%
2.U40E+01
3. U00F+01
3.220F+01
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APPENDIX C

\PHS OF TEST RESUL«é

gg‘{_ps‘ in Ap endl/g C are plots of /él}‘)s
a

sequences @re s ifted vertically foﬁ/se

1n17ercept is the refererice datum.

The "raw" obse/{'ve

/

|
/
it

/[

each profiles.
tion purposes.

e

‘i!:ét

data are glven :{n t,d{)ular form in Appendix B
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64
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691

» P
W
e ‘_,‘H_O /L0 = 0.03 02
@ jani T=1000s
BT Depth=-22.2cm :
| \ ‘|| DSO = 1.580
l eniocm )’lz 1.670
’ __._L No. 12 Sand
B 5% R N Bl G N SES PEVE Gl R AT k. | J
68 oS @7 66 ‘ 65 o2 64 °o% 63 62 6l 60

Distance from Wave Generator (ft)



0L

10cm

2-NO

\l\ SWL Intercept

[ I I |

HO/L0=0.0302
T=1.000s
H=0.043¢cm

Depth=—222cm
D50 =0.560

y' =1.670
1C Sand

l |

68

87

66

65 64 63 62
Distance from Wave Generator (ft)

6l 60



PR

IOcem

3-NDO

—L__ swi Intercept

HO/L0=0.0302
" T=1.000s

H=0.043 cm

Depth= —22.2¢m

D50 =0.580

y' =1.670

No. 12 Sand

68

67

66

65 64 63
Distance from Wave Generator (ft)

62 6l



¢l

o HO/L0=0.0302
i T T=1.000s

~L__ swL Intercept H=0.043cm

Depth=—22.2cm

D50 =0.560

y' =1.670

1C Sand

fos e e ae e L e TR R | 1

66 65 65 f 84.63,: 88 62769 .GF -8}
DistoDistance from: WaverGenerator (ft)

60



Distance from  Wave Generator (ft)

b
b
r__
—
}_
HO/L0=0.02 % g,
. 21A-1 O D HO/L0=0.0302
— sy - 4 \\\ .
e S H 0074 cm ok BN
21A-5 & \qﬁn cUh, Sesceps H=0.043 cm ’
——~L___ SWL Intercept DSO =0.300 Depth=—22.2cm
¥ 0,300 D50 = 1.580
Glass Beads Y. 21870
No. |2 Sand
l 1 | L Soditont Jon e
6|7 o6 (&8 ola 613 cp el glo
67 6Bistance @M Wave G8&rator (f1P3 62 6l 60



vl

HO/L0 =0.01l1
6-N O T=1.540s
\l\ SWL Intercept H=0.039¢m
Depth=-22.2¢m
050=0.560
y'=1.670
1C Sand

I B S B I

69

66 65 64 63 62 6l 60
Distance from Wave Generator (ft) ‘



GLl

7-NO

~—L___ SWL Intercept

| | | | I

HO/LO=0.0111
T=1.540s
H=0.039cm

Depth=—-22.2cm
050=1.580

y' =1.670

No. {2 Sand

66 65 64 63 62
Distance from Wave Generator (ft)

61 60
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(e ]

HO/L0=0.0302

& “ ‘L - SWL Intercept HO/LO =0 0022 T=|OOOS
b 24A-1 O T=3540 swi' nfercéﬂt =
540’5 k VOB -  H=0043¢m
245-1 = © H =0.056cm \ \ Dep'N@gm
f 24A-5 A Depth=—31.0cm \ >___ D50:0.560
a4 ]hoCm 24A-23 X D50 =0 800 \ ‘y\‘\:‘mm‘//
9, o 3 :
é Pumice g, o
1 | | | | [ | J

66

66

65

DR W—

63

162

61 60

Dls@ance from Mve Generator (ft) ~_

from Wave Genera

Distance

~ on

ol 60



AL

) \ i:‘?\,\’;\\n\\,( o X S o \\\\
e ~___ HO/L0=0.0302

9-ND ~ T=1.000s
~—L__ swi infercep * 0,043 cm
Depth =—22.2\éns\\
D50=0.500 .
y'= 1.670
Uniform Sand 0.42<D<0.5 i




8.1

HO/L0=0.0302

10-NO T=1.000s
B ~—L__ SWL Intercept H=0.043cm
Depth=—22.2cm
T . D50=0500
— 10cm y'=1.670
__1. Uniform Sand 0.42<D<0.5
| i | | ] | ] | J

69 68 67 66 65 64 63 62 el 60

Distance from Wave Generator (ft)



6.1

HO/L0=0.0302

I-NO T=1.000s
- —~L__ swLintercent -0 043cm
Depth =—22.2¢cm
050=0.560
— 10cm y =1.870
1C Sand.
L | | 1 | L 1 | j
69 68 67 66 65 64 63 62 6l 80

Distance from Wave Generator (ft)



o8k

T HO/L0=0.0289
Poaes” 28-1 O T=1.000s
e 28-1.. 0 H=0.04lcm
o 28-5 A Depth=—-30.7cm
28~ X =
? S . D50 :=0.620
B /Q T~ SWL Intercept ),‘ = 1420
- Ground Medium Glass
s \
Ha R \l-{’o/Lo =0.0302
f I2-NDO T=1.000s
b —~L__ swL Intercept H 0.043¢cm
”T Depth=—22.2cm
o D50 =0.500
& 'O““i y'=1.670
R Uniform Sand 0.42<D<0.5
It 1 i L | =4
— .t - ]
69 68 67 Ggmance fr§m Wik \Jeiggmor Y,))GZ'» 62 61 60
istance from Wave Generator (ft



18I’

HO/LO =0.0138
5

it 38-1 O T=1540s
e - OBPE. e H=0.049cm
\\ AR ~ 3

i o . 38-5 & Depth=—30.7cm

= ~ 3B-24 X = 520

B \ 1 : D50 =0.620

£ i pa & ~—L__ SWL Intercept ''21.420
X T o foare

oo 3 R e,

2Fine, | Coarse Ground Glass

\ e
e R K Intercept - 0

~ H=0.039¢m
6e5m;x,—2x2.2cm
050=0.500

y'= 1.670

Uniform Sand 0.42<D<0.5

! == o r i : i s
69 68 67" 66 O RMFEEE MR 62 3 TR 1
Distatice’ from’ Wave Generator (fr)




28l

B HO/LO = 0.0l
l14-N O T = 1.540s

- e _SWL Intercept H=0.039 cm
Depth =-22.2 cm
_ 050 =0.560
— 10¢m y' = 1.670
| 1C Sand
| | 1 | l ' ' : J

67 66 85 64 63 62 6l 60

69

68

Distance from Wave Generator (ft)



£8l1

HO/L0=0.0302

= 15-ND - T=1.000s
\l\ SWL Intercept H=0.043¢m
—( Depth=—22.2¢m
— 10cm D50=0.260
_L y'=1.670
Uniform Sand 0.21<D<0.30
{ | [ l A | | |
8 67 66 65 64 63 62 - 6l 60

Distance from Wave Generator (ft)



vei

HO/L0=0.0214

e 68-I O T=1.540s
_// 6B-1 © H=0.075cm
ISR 68-5 A Depth=—30.8cm
L P 68-24 X D50 =0.620

B - N o i SWL Intercept : 50

N * < e e ¥ = 1420
2 P \A' \\‘_ h: S Ground Medium Glass
£ ¢ SN ‘\\
- \\ \
/‘
#ig U \ £ /Q\/\
et
2 et
- \”\:E\( T =1.000s
_ \'"' H=0.043cm
Dept 4
\.,\x
' 10em I, oso 0260 X
Rt XSy
- !Ocml '7
; Uniform Sand 0.21 <D <o.3o
1 1 | | | | | | |
68 i 67 | 66 I 65 | 64 i 63 ' 62 1 61 { 60 i
68 67 66 Distance from Wave Genérator (ft) ~ 6l 60 59

Distance from Wave Generator (ft)



g8l

.04 el ', HO/LO=0.0Ii

T=1000s I7-NDO "NyT = 1.540s
H=00%3dx _ SWL Intercept H=0.039cm
1=-30.8cm Depth = -22.2cm
0:=0.620 D50 =0.260
y' = 1.670
| Coarse Ground Glass Uniform Sand 0.21<D<0.30

o

oS | D5 J
BB st By 64 T e 6l “60

rom
I

Distance from Wave Generator (ft)
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' ’ ' | l | I I T 1 1
o

-

HO/L0=0.01l

18-ND T=1.540s
\’\ SWL Intercept H=0.039 cm
Depth=-22.2¢m
D50=0.260
y' =1.670
Uniform Sand 0.21<D<0.30

| ] | | l J

68

67

66

65 64 63 62 6l 60
Distance from Wave Generator (ft) ~
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— 10cm

L

3A-1
3A-1
3A-5
3A-24

l | | I

il
o}
A

X

‘\i\\ SWL Intercept

HO/L0 =0.0302

T=1.000s

H=0.043 cm
Depth=—-34.2 cm
050=0.500

y' =1.420

Glass Beads

69

68

66 65 64 63
Distance from Wave Generator (ft)

60



881

HO/L0=0.0302

| 4A-I O T=1.000s
4A-1 o H=0.043 cm

= 4A-5 A Depth=—34.2 cm
. | 4A-24 X 050=0.600

— ~L_. swL Intercept y' 1420
— Ground Medium Glass

__* — 10cm

. l . | l _ N l \ U I :E‘ ‘ I (O l J \7 '\\L I
69 68 67 66" @5 vt vegvi Uigl 62 61 60

Distance

from Wave Generator (ft)



681

aiem——————

I0cm

HO/LO =0.0114

SA-I O T=1.540s
SA-1 © H=0.040cm
Y Tt TR Depth=—-342cm
SA-19 X 050=0.600
~L__ SWL Intercept - y'=1.420

Ground Medium Glass

g I L et ] LT Paea 4 § o i |

69

68 67 g@'stance figg Wave Ggogrator (ffgg 62 61 60
Distance from Wave Generator (ft)



061

HO/L0=0.0l14

-
i 6A-I O T=1540s

6A-1 ©0 H=0.040cm

B B6A-S5 A Depth=—-34.2cm

] 6A-19 X D50=0.500

—L__ swL Intercept y' =1.420

Glass Beads

— 10cm

L

! | ] | ] I I L J

69 68 67 66 65 : 64 63 62 6l 60

Distance from Wave Generator (ft)



161

—L__ SWL Intercept HO/L0=0.0160

68

u 7A-1 O . X
T=1540s © V\ WP VAN
A1 H=0.056cm '\A
TA-S A Depth=—34.4cm XK
L 0em AT X 050=0.600 \
y' =1.420 X
Ground Medium Glass
| | L | | 1 | |
67 66 65 64 83 62 6l 60

Distance from Wave Generator (ft)



261

HO/LO =0.0160

L 8A-I O T=1540s
8A-1 o H=0.056cm
g 8A-5 A Depth=—34.4cm
8A-I5 X 050=0.500
k2 ~L_ SWL Intercept y' =1.420
: s ey Glass Beads

N
e
®

& v e ~ - md il
ioarse, £ Meaium Ground GIass

I | | | | | 1 | J

-9 57-55 TS, T -0 Y SO T B IR “59_,-

Distance from Wave Generator (ft)
Distance from Naye i;k.;.‘::'{v\‘;,“::, {ft)

§
ANCe irom waQve U



€6l

HO/L0=0.0208

9A-1 O T=1540s
9A-5 © H=0.073cm
9A-20 A Depth=—34.4cm
9A-23 X 050=0.600
\l\ SWL Intercept ),' =1420

Ground Medium Glass

1 L | ! I | |

66 65 64 63 62 6l 60
Distance from Wave Generator (ft)



b6l

— 1Ocm

10A-1
I0A-5
10A-20
[0A-23

> o0 0O

X

~L__ swL Intercept

HO/L0 =0.0208
T=1.540s
H=0.073cm

Depth=—34.4 cm
D50 =0.500

y' 21420

Glass Beads

69

06 65 64 63
Distance from Wave Generator (ft)

62

6l 60



g6

69

Distance from Wave Generator (ft)

HO/LO =0.0105
HA-T O T=0.820s
IA-1 o H=0.010cm
lHA-5 & Depth =—32.2cm
I —L__ SwL Intercept 050 =0.300
10 '
cm y = {.420
| Glass Beads
| 1 ! l l 1 T -
68 67 66 65 64 63 62 6! 60



961

70

Distance from Wave Generator (ft)

-
— HO/LO =0.0105
12a-1 g T=0.8205s
l2A-1 o H=0.0l0cm
2a-5 4 Depth=—32.2 cm
I \l\ SWL Intercept D 50=0.300
— 10cm y' = 1.420
__L Ground Small Glass
] 1 | | 1 | 1 ' 1 L |
69 68 67 66 65 64 63 62 6l 60



161

o

AN

X
N HO/L0=0.0200
B3A-I O T=0.8205s
— 13A-1  © H=0.020cm
13A-5 A Depth=—32.2 cm
13A-23 X D50=0.300
L~ 10cm \I\ SWL Intercept 7‘ =1.420
Glass Beads
| | l | l I l J
67 66 65 64 63 62 6l 60

68

Distance from Wave Generator (ft)



861

\'\ SWL Intercept HO/L0O =0.0200

14A-1 O T=0.820's
l14A-1  © H =0.020 cm
14A-5 A Depth=—32.2 cm
14A-23 X D 50=0.300
y' =1.420

Ground Small Glass

l I | 1 I | I J

67 66 65 64 63 62 61 60
Distance from Wave Generator (ft)



661

—L__ swL Intercept

X\»x

— HO/LO =0.0109 X
I5A-I O T=0.970s
B 15A-1  © H=0.015¢cm
I5A-5 A Depth=—32.4 cm X
I5A-23 X D50 =3.100
— Dem y' =0.300
PVC Cylinders
| | 1 | 1 1 | | |
68 67 66 65 64 63 62 6l

69

)

Distance from Wave Generator (ft)

60



002

\l\ SWL Intercept

B HO/L0=0.0109
B I6A-1 O T=0.970s

l6A-1 © H=0.015¢m

B I6A-5 A Depth=—32.4cm

[6A-23 X D50=2.900

y'=0.300

- Crushed PVC

— I0cm
X
l i | [ l | [ |
68 67 66 65 . 64 63 62 6l 60

Distance from Wave Generator (ft)



102

HO/L0=0.0252

I7A-1 a T=0970s
i7A-1 e H=0.034cm
I7A-5 A Depth=—32.3cm
I7A-22 X D50 = 3.100
\l\ SWL Intercept )" =0.300

PVC Cylinders

| | I | I | I I

68 67 66 65 64 63 62 6l
Distance from Wave Generator (ft)



202

B HO/LO = 0.0252

B IBA-I O T=0.970s
IBA-1 © H=0.034cm
B IBA-5 A Depth=—32.3cm
I8A-22 X D50=2.900

—L__ sweL Intercept

y' =0.300
Crushed PVC

— 10cm

] | i ] ] i |
68 67 66 65 64 63 - 62 6l 60
Distance from Wave Generator (ft)




£0¢

HO/L0=0.0314

i9A-1 O T=0.970s
19A-1 © H=0.042cm
I9A-5 & Depth=—-32.3cm
I9A-29 X 050=3.100
7 —L__ swL Intercept 7' =0.300

PVC Cylinders

/X
f[Ocm X
| { 1 | | | [ |
67 66 65 64 63 62 ol 60

Distance from Wave Generator (ft)




02

HO/LO =0.0314

20A-1 O T=0970s
20A-1 © H=0.042cm
20A-5 A Depth=-32.3cm
20A-29 X D50 =2.900
\l\ SWL Intercept )" =0.300

Crushed PVC

[ I l l I L l _

67 66 65 64 63 62 6l 60
Distance from Wave Generator (ft)



1210

HO/LO=0.02I1
2IA-1 O T =1.540s
2IA-1 o H=0.074cm
2IA-5 A " Depth=—31.2cm

\l\ SWL Intercept D50=0.300

y =0.300

Glass Beads

| I | ' '
67 66 65 64 63

Distance from Wave Generator (ft)



90¢

— 10 cm

HO/LO =0.0211
o T=1540s

22A-1 o H=0.074cm
22A-5 A Depth=—3l.2¢cm
—L__ swL Intercept D50 =0.300
y =0.300

Ground S'[null Glass

68

66 65 64 63
Distance from Wave Generator (ft)

62

6l

60
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\l\ SWL Intercept

HO/L0=0.0022

23A-1 @ T=3.5405
B 23A-1 o H=0.056cm
| 23A-5 A Depth=—31.0¢cm
‘ 23A-23 X D50 =1.200 \
— 10 cm '
y' =0.300 k
1 Rocklite X
| | L L L L | ! |
68 67 66 65 64 63 62 61 60

Distance from Wave Generator (ft)

59
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—L__ swi Intercept

HO/L0 =0.0022

24A-1 O T=3.540s
24A-1  © H=0.056cm
24A-5 A Depth=—31.0cm
24A-23 X D50 =0.800
B y =0.600 X\
Pumice X
| I | [ | | I | |
67 66 65 64 63 62 6l 60 59

68

Distance from Wave Generator (ft)



60¢

HO/L0=0.0029

25A-1 O T=2.580s
25A-1  © H=0.034cm
25A-5 A Depth=—32.5¢cm
25A-23 X D 50 =1.200
~—L__ SWL Intercept )/' =0.300

69

» Rocklite
— 10cm
| '
] ] ] ] ] ] | | | |
68 67 66 65 64 63 62 6l 60 59

Distance from Wave Generator (ft)




Ol¢

q HO/L0=0.0029
| 26A-1 O T=2.580s
26A-1 © H=0.034cm
— 26A-5 A Depth=-32.5¢m
26A-23 X 050:=0.800
—x \l\ SWL lntercep? ),' =0.600
| Pumice
— 10¢cm
a :
| | | l | | ! | 1
68 67 66 65 64 63 62 6l 60 59

Distance from Wave Generator (ft)
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x/\

HO/L0=0.0289

68

Distance from Wave Generator (ft)

1B8-1 - O i
B T=1.000s x"\x_‘_kx

18-1 o H=0.04lcm ~

1B-5 A Depth=—30.7¢cm

1B-15 X D50 =0.620
— 10cm \l\ SWL Intercept ),' = 1.420

2 Fine, | Goarse Ground Glass
] | | | | | i |
67 66 65 64 63 62 61

60



2ie

28-1
2B-1
2B-5
2B-15

> o0 O

X

\l\ SWL Intercept

HO/L0=0.0289
T=1.000s

H=0.04icm

Depth==30.7¢m

D50=0.620

y' = 1420

Ground Medium Glass

68

65
Distance from

64 63
Wave Generator (ft)

- 62

6! 60



g1e

3B-1
3B-1
3B-5
3B-24

o
o}
A

X
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