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INTRODUCTION

Tests of a variety of conventional arag-embedment anchors have been
conducted in sand a2t Port Hueneme, CA and in mud at Indian Island, WA.
These tests were performed to evaluate the performance and suaitu.dility
of several Navy and coummercial anchors and to provide data to enable
anchor selectien for various applicationms.

The tests were sponsored by the Naval Sea Systems Commard (NAVSEA)
and the Na al Facilities Engineering Command (NAVFAC). Specific purposes
of the overall test program were:

1. To define the performance of the Two-Fluke Balanced Anchor
currently in use on some Navy submarines.

2. To define the performance of the MOORFAST Anchor, curreantly ia
use on the Navy TATF.

3. To provide comparative performance data for the Navy S5[ATO and
MOORFAST anchors ir sand to guide anchor selaction for the YcCann Submarine
Rescue thamber mooring system.

4. To provide performance data for selected high efficiency anchers
that could satisfy “be requirements for higher capacity Navy fleet
moorings .

This report briefly describes the tsst procedures employed at Port
Hueneme and Indian Island, provides dw.ta plots of each anchor test, and
includes a preliminary analysis of che data.

These data and data from previous test programs conducted for
NAVFAC and NAVSEA (Ref 1 through 4) are being more thoroughly analyzed
under an ongoing prcgram to develop procedures to predict anchor holding
capacity as a function of seafloor engineering properties.

TEST PROGRAM
Locations

Port Hueneme. The seafloor material at this site consisted of a
poorly graded dense sand (SP classification) with an approximate bulk
wet density of 130 1b/ft3. Graiun size curves for samples recovered
with a diver held core sampler are provided by Figure 1.

Indian Island. Previous anchor tests (Ref 1, 2, &) had been con-
ducted at this site in Puget Sound, Washington. The site was selected
for this series of tests because site surveys and soil analysis data
were available, considerable aanchor test data were available for com-
parison, and floating support was again available from the Washingtios
State Army National Guard. The seafloor soil is a normally consolidated

5 Rttt e F st e g RS ASREO




organic silty clay of high plasticity. The soil shear strength increases
almosc linearly from 0 at the surface ts 1-1/2 psi at 22 feet or about
10 psf;ft of depth. The strength profile is plotted as Figure 2.

Figure 3 presents the grain size curve which shows aimost equal distribu~
tion between silt and clay size particles.

Anchors
The following anchors were tested;

Nominal Weight,
Locatica Anchor 1b (kg)

Port Hueneme

Two-Fluke Balanced 8,000
MOORFAST 3,000; 6,000
STATO 3,000
BRUCE T-in-Shank (500)
indian Island

Two~Fluke Balanced 8,000
MOORFAST 6,000
BRUCE Twin-Shank (500)
PRISMA with Cutter 1,895
STEVFIX (5,000)
WISHBONE 25; 60

Appendix A provides dimensions c¢f all tested anchors.

The 8,000-pound Two-Fluke Balanced Anchor was tested both with and
without ball guide. This anchor was developed by the British Admiralty
and was designated the AC (Admiralty Cast) submarine anchor. The anchor
with its ball guide is shown in Figure 4. The ball guide, which weighs
1,800 poumis, is needed for proper anchor storage in the submarine hull.
The ball guide carries a spigot which is arranged to correctly orient
the aachor just before its entry into the hull. The anchor is pulled
until the anchor crown is flush with the hull. The ball guide adds
considerably to the anchor weight and undoibtedly reduces the penetrabi-
lity ot the anchor. For other than submarine applications, the bail
guide may not be needed; thus, it was tested both with and without the
ball guide.

The MOORFAST anchor (Figure 5) is being used and is propesed for
use by the Havy fcr various other applications. The MOURFAST is similar
in appearance to the STATO, but for equal weights,; the MOORFAST anchor
has about half the STATO's fluke area. MOORFAST anchor performance is
advertised as similar to the STATO; however, with the large differences
in size, this wouwid be unlikeiy. Two sizes of MOORFAST (3,000 and 6,000

pounds) were provided by BALDT, Inc., for trials in sand and mud seafloors.

A 3,000-pound STATO was tested to evaluate the effects of a stabil-
izer modification on performance. For a possible application in the
Submarine Chamber Rescue System (Ref 5), the anchor may be free-fall




deployed. The standard, tapered, folding stabilizers shown in Figure 6a
would probably not survive free fall. The STATO in Figure 6b was
modified to accept a clamped-on 5-inch OD tube. Both the standard-tapered
and pipe stabilizers provided an extended anchor width of 12 feet. In
additiorn, the STATO fluke angle was reduced to 32 degrees in accn:dance
with the results of previcus tests in sand (Ref 2). The sand tests are
described herein; tests in mud are described in Reference 3.

The three anchors tested for possible application with high capacity
Navy fleet moorings were the BRUCE Twin-Shank, PRISMA, and the STEVFIX.
The 500 kg BRUCE Twin-Shank with adjustable fluke angle shown in (Figure
7) was tested previously in coral sand at Guam (Ref 3) and a 340-kg
BRUCE Twin-Shank with fixed fluke was tested in mud at Indian Island
(Ref 1). The PRISMA anchor is a new adjustable fluke mooring anchor
manufactured by Vrijhof Anchors. It was designed to be control-lowered
to the seafloor and to achieve deep penetration because of its streamlined
shape. The twin shank, hollow fluke design provides a large fluke area
per unit weight. The PRISMA anchor shown in Figure 8 was provided with
a cutter to allow deeper penetration and recovery by chain chaser. The
anchor alone weighed 1,420 pounds and with cutter weighed 1,875 pounds.
A 5,000-kg STEVFIX was also provided by Vrijhoi for testing (Figure 9
shows a smaller version of the STEVFIX). Two small boat WISHBONE anchors
(25- and 60-pound noi “‘nal weights) were provided by NAVSEA for testing
in mud. As shown in Fipure 10, these anchors were guite small and
required a different testing procedure than for the larger ship anchors.

TEST PROCEDURES AND EQUIPMENY

The test setup usad at Port Hueneme is shown schematically by
Figure 11. A slightly different setup was used at Indian Island. At
Indian Island the test mooring leg -vas comprised only of 2- and 3-inch
chain, and the back anchor was a 300% propellant-embedded auchor fluke
(not a 9,000-pound STATO anchor as shown in Figure 11).

Each anchor tested was instrumented to determine anchor depth,
anchor shank pitch, anchor roll, and anchor load (see Figure 12). The
load cell is the slender object attached between the end of the shank
and the mooring chain. The instrument package s located on the shank
and contains a pressure transducer to measure anchor depth, inclino-
meters to measure shank pitch and anchor roll, all signal conditioning
equipment, and the load cell amplifiers. A hose attached to the pressure
traissducer was buoyed off to ensure that its bitter end remained in the
waler column to prevent falce depth readings. The anchor measurement
syotem was connected to the instrument shack onboard the YC barge via a
1,0GG-foot-long, six-conductor electrical cable. Mooring line load and
mooring line angle at the barge and barge displacement relative to a
fixed spar buoy were also recorded. These data are needed to calculate
true anchor drag distance as well as to determine the contrihution of
the bottom resting chain to mooring capacity.

Anchor loading was accomplished by a 100-ton hydraulic cable puller
that pulled the YC test barge toward the restraint mooring anchor. The
test anchor was pulled at about 2 f£t/min to peak load, until the anchor




became unstable or until anchor load reached 110,000 pounds ir mud at
Indian Island. Above 110,000 pounds the barge crane could not break the
anchor out of the mud seafloor. In sand, breakout loads were small,
typically less than 30% of anchor load, thus anchor stability controlled
test termination.

The test procedures used haive evolved during a 3-year period. In
general, the data recovery rate has improved, but problems still occurred
with the depth measurements, particularly at Indian Island where good
depth data was recovered in only 2 (note tests 5 and 12, Appendix C) out
of 10 tests. The pressure transducer line continually became kinked or
blocked with mud. Final anchor depth was recorded for ome other test
(note test 2, Appendix C) after the pressure hose apparently became
unkinked.

At Port Hueneme, depth measurements were recorded; however, a few
seem questionable (note tests 6 and 7 of Appendix B where the shank tip
moved above the seafloor). The seafloor did have an average slope of
1:50; and this could have varied locally, causing some of the sudden
anchor depth changes that were recorded. The depths are referenced to an
initial value taken by depth recorder and by leadline for backup. A
1:50 slope line is drawn on each test plot in Appendix B to provide a
better reference for anchor depths.

The test procedure and equipment for the WISHBONE anchors were
substantially different than for the larger ships' anchors. Total deck
load was the only measurement taken during testing. A 100-foot length
of 3/8-inch wire was placed between the anchor and the l-inch winch wire
to ensure that embedment was not inhibited. The test anchor was pulled
away from the test barge by a small boat and lowered to the seafloor.
Sufficient wire was pulled off the winch drum to prevent any uplift of
the anchor shank at peak load. A minimum 8:1 scope was used. Each
anchor was pulled at about 10 ft/min to peak load. Only twe tests could
be performed with each anchor vecause of time constraints.

PORT HUENEME TEST RESULTS
Chain

Chain resistance was approximately measured during each anchor
test. Just prior to the anchor's beirg loaded, measured deck load is
totally attributed to chain resistance. Chain efficiency (based on
in-water weight) determined for each anchor test varied from about 0.95
to 1.8 with an average value of 1.4. Large variations were also noted
at San Diego and Guam (Ref 1, 2, 3) and could be due to seafloor surface
density and strength variations, chain leg straightness, and to some
uncertainty as to when the anchor was first loaded. In addition to the
combined anchor/chain tests, the chain leg alone was pulled while total
deck load and line angle were recorded. The static chain efficiency
based on in-water weight was 1.88. With drag, efficiency decreased to
as little as 1.27 and averaged 1.4. The chain was left overnight and
pulled the next morning. Static efficiency was 1.7; efficiency again
decreased to an average of 1.4 during drag. It is clear that the-e is
no unique chain efficiency for Port Hueneme sand or, undoubtedly, ic:
rther sands. The maximum efficiency recorded during the chain test was




comparable to the chain efficiency determined from the first anchor test
conducted each morning. Calculations of anchoring efficiency, which
include the resistances of anchor and buried chain but excludes the
chain lying on the seafloor, assumed a chain efficiency of 1.4. Use of
the lowest recorded efficiency of 1.27 would have resulted in higher
estimates of anchoring efficiency. Results are shown in Table 1 for all
Port Hueneme tests.

The substantial effect of chain on total anchoring resistance was
noted previously (Ref 1 through 4). This effect is illustrated in
Figure 13 where total load at the deck is plotted against load at the
anchor. The difference in load is attributed to chain on and in the
seafloor. The interesting feature of the plot is that the data for Port
Hueneme sand, San Diego sand, and Guam coral sand all plot within the
same general scatter band even though the weight of chaip on the sea
floor during tests and the anchor types and weights were substantially
different.

All Port Hueneme data are plotted while only a few typical tests
from San Diego and Guam are plotted. All the tests from Guam and San
Diego fell within the same range.

The right side of Figure 13 lists approximate chain weights for the
three sites as a function of total load. Referenced to the plotted
45-degree line, its apparent that the chain resistance increases with
anchor load even though chain weight on and in the seafloor decreases.
This indicates that the resistance of that portion of the chain that is
buried by the downward force of the anchor shank 1s substantially greater
than would be anticipated, based upon simple chain drag tests. For
example, at about 70 kips total load, 3,000 pounds of chain at San Diego
prouuced 30,000 pounds of resistance, 5,000 pounds at Guam produced
25,000 pounds, and 13,000 pounds at Port Hueneme produced 28,000 pounds.
Chain resistances are comparable, yet weight of chain in contact with
the seafloor varied by more than a factor of 4.

At first glance, the data scatter of Figure 13 seems large; however,
the scatter is reduced considerably when the resistance of the chain on
the seaflour is subtracted from the total load to get anchoring load.
Chain resistance is determined by multiplying the calculated weight of
chain lying on the seafloor by the average measured chain efficiency at
that site. Maximum effective anchoring load is shown encircled for the
various tests plotted. The lower limit of anchoring load (anchor and
buried chain) versus anchor load is described approximately by anchoring
load = 1.28 anchor load. Stated another way, the chain seems to hold
about 20% of the total anchoring load. This simplified relationship was
checked against San Diego tests to total leads of 140,000 pounds, and it
remained valid. This relationship is being evaluated further before it
is incorporated into any empirical predictive scheme. Data from ongoing
model tests and a more thorough analysis of the field test data will
enhance the understauding of the chain effect.

Performance of Anchors

Performance data for the 15 anchor tests in sand are summarized in
Table 1. Principal items listed in the table are the efficiency of the
anchor alone (load at the anchor/anchor weight) ard the anchoring effi-
ciency (anchoring load/anchor weight). Performéuce of the various




anchors tested is described in more detail in the following paragraphs.
All reduced test data, in the form of data listings and date plots, are
provided in Appendix B.

Two-Fluke Balanced Anchor. Test results for the 8,000-pound Bal-
anced anchor with and without ball guide are presented in Figures 14 and
15, respectively, and then combined in Figure 16. The duplication of
results for each series of tests was excellent. The total horizontal
component of mooring load and the load at the anchor are plotted versus
true anchor drag distance. The large and consistently increasing contri-
bution of the chain to total mooring load is indicated by the vertical
distance between total and anchor load curves. Dara for the two tests
of the Balanced anchor without ball guide (Figure 15) were recorded for
only 20 feet of drag when linearity problems occurrnd with the instrumen-
tation. Unfortunately, this was not noted at the time. However, based
upon the shapes of the curves, the ultimate capacity of the anchor was
being approached.

As snown in Figure 16, the behavior of the Balanced anchor with and
without ball guide is similar. Maximum anchor capacity is achieved in
30 to 40 feet of drag and is about 50,000 pounds for the anchor with
ball guide and is projected to be similar for the anchor without ball
guide. The interesting difference in the curves is that the chain
effect appears to be greater for the anchor without ball guide. The
ball guide minimizes the ability of the anchor to depress the chain into
the seafloor and thus increase the frictional resistance of the chain.
Although anchor behavior was similar and total mooring loads are approx-
imately similar, the holding efficiencies, as recorded in Table 1, are
not similar because of the high added weight of the ball guide. Effi-
ciencies based on total weight averaged 8.6 for t'.e anchor without ball
guide and 6.4 for the anchor with ball guide. Based upon the expected
increase in anchor load to about 50,000 pounds, projected maximum effi-
ciency for the anchor without ball guide would approach 10 in sand.

Based on nominal weight of 8,000 pounds for the anchor with ball guide,
efficiency was 7.9. The Balanced anchor (AC-17) was tested by the
British Admiralty (Ref 6) in a mixture of sand, shingle, and clay.
Average anchoring efficiency for the anchor without ball guide was 8.5,
which agrees well with the recent NCEL test results.

In sand the Balanced anchor was stable with drag, developed holding
capacity rapidly, and achieved approximately the same ultimate capacities
with and without ball guide. However, where in-hull stowage is not a
requirement, the ball guide contributes to weight and anchoring efficiency
penalties and should not be used.

MOORFAST Anchor. Results for the 3K and 6K MOORFAST anchors are
presented in Figures 17 and 18. Total horizontal mooring load, anchor
load (3K anchor only), and anchor rotation are plotted versus anchor
drag resistance. The 3K test results are almost identical. The anchor
began to roll at about 5 feet of drag and never fully embedded. Results
for the 6K anchor were similar. Measured efficiencies were about 8 for
the 3K and 6 for the 6K anchors. Based on previous experience, both
anchor sizes tested performed as if the fluke angles were too large.




For this situation, penetrating resistance exceeds anchor penetrating
force before the anchor flukes are fully embedded. With continued load,
the anchor drags horizontally with no further embedment. A smail pressure
variation on the flukes can produce an unbalsnced moment, which causes

the anchor to rotate until the anchor stabilizer contacts the seafloor
(see Figure 19). The anchor will continue to drag in that position.
Discussions with civilian users of the MOORFAST anchor have indicated
similar problems in hard soils. A reduction in the fluke angle from 34
degrees to about 28 degrees for a 45,000-pound MOORFAST in conjunction
with a stabilizer length extension led to substantial anchoring improvement
for a recent hard soil anchoring situation off Alaska. For Navy use, a
reductton in fluke angle to about 28 degrees is recommended and is

easily made by enlarging the wedge insert provided with each anchor.

Added discussion on fluke angle requirements is provided later 1. the
Penetrating Angle in Sand and Tripping Angle sections.

STATO Anchor. Results for the five tests conducted are plotted in
Figure 20. Results fcr each test are very similar. Anchor efficiency
was about 8, and anchoring efficiency was about 12. In each case, the
anchors ceased penetrating and began to rotate after a few feet of drag.
All test anchors had a 32-degree fluke angle and extended stabilizers.
The test results show that this fluke angle was excessive and resulted
in performance similar to that described for the MOORFAST anchor. At
first, this was surprising, bit after comparison with the previous
results of tests at San Diegu, it became apparent that a further reduc-
tion in STATO fluke angle was necessary for satisfactory performance in
dense sand.

San Diego results are presented in Figure 21. Except for test 4/14,
the beuavior of the STATO for all the tests at San Diego is very similar
to the behavior ¢f the STATO in Port Hueneme sand. Peak anchoriang resistance
was in the 50- to 60-kip range. The one exception was test 4/14 where
the STATO anchor had a 32-degree fluke angle, extended stabilizers, and
achieved a peak anchoring resistance of 100 Kips. For the next test
(5/15) the STATO had 32-degrees fluke angle, normal stabilizer and
showed the same instabilities noted with the STA[O with a 37-degree
fluke angle and normal stabilizers. Based on this limited data, it was
tentatively concluded that both the 32-degree angle and extended stabilizers
were needed for good STATO performance in sand. The Port Hueneme results
suggest that that conclusion was premature. It appears that for the
3,000-pound STATO the 32-degree fluke angle was very close to being
suitable; in test 4/14 it was, in test 5/14 it was not, and in all Port
Hueneme tests it was not.

These results, except test 4/14 at San Diego, are all in contradic-
tion to previous results reported by Towne (Ref 9). In Trwne's tests,
there was no evidence of instab.lity or inability to fully penetrate,
based on the smooth and continually increasing load-drag distance curves
reported. In an effort to understand why Towne's results differed from
those of the present tests, his test procedures were studied. It was
noted that all of Towne's tests in sand were conducted in deeper water
(> 70 feet) than the present tests (30-50 feet) off the west jetty at
Port Hueneme. Due to wave action, seafloor sand density should increase
as water depth decreases. Further -corroboration that the soil density
was less for Towne's tests than fo. the recent tests came from the




results of chain pull tests. Tlowne's tests showed an average chain
efficiency of 1.2 comparei: to 1.4 for the recent test. Sand density is
directly related to the s0il friction angle and therefore soil strength.
As soil strength increases, the anchor fluke angle needed to enable full
penetration decreases. Thus, it is concluded that the differences
between Towne's and the present tests were due to seafloor soil density
differences. Fluke angle recommendations for the STATO and cther anchors
are included in the section entitled Penetrating Angle-Sand.

BRUCE Twin-Shank Anchor. The BRUCE Twin-Shank anchor was pulled
twice at Port Huepeme without the instrument package; therefore, only
deck load and wire angle were recorded. Results are plotted in Figure 22
along with the previously unpublished results of a single test conducted
in corally sand at Guam. At Guam the anchoring efficiency was 44, and
the anchor efficiency was 31; at Port Hueneme the tests were stopped
after 30 feet of drag at anchoring efficiencies of 13 to 14, The excellent
performance at Guam occurred on the second try at embedment. In the
more dense sand at Port Hueneme, the anchor did not penetrate. Subsequent
to these tests, the manufacturer reduced the fluke angle for sand by 5

degrees to correct the penetration problem. Trials with this modification
are scheduled for early 1982 in Europe.

Penetrating Angle in Sand

The penetrating angle as defined here is the extsrnal angle subtended
by the anchor fluke and the seafloor and is the minimwm penetration
angle above which complete anchor fluke embedment willi .ot occur (see
Figure 23). Penetration angles for various conventional anchors are
plotted versus anchor weight in Figure 23 for the standard fluke angle
settings for the various anchors in sand.

The variation in the STATO curve (Figure 23) shows that the STATO
design is not exactly geometrically similar. The practically straight
line plots for the STEVFIX, STEVDIG, LWT, and Danforth show geometric
similarity. Abtove 6,000 pounds, the actual penetrating angle for the
STATO is among the largest of the available high efficiency anchors.

The 1,000- to 6,000-pound sizes deviate from this and show penetrating
angles which reflect a need for reduced angles as anchor weight decreases.
With iacreasing anchor size the pr§7§ure exerted on the soil by the

anchor fluke increases as (weight) . Therefore, the critical penetrating
angle should increase as anchor weight increases. The STATO was developed
through field trials, and modifications to each an-hor were made as
necessary to optimize performance for the soil conditions at the test

site. This empirical development method did appear to be closing on the
corrert solution.

Wien the 3,000-pound STATO was recently tested at Port Hueneme, it
had a 32-degree fluke angle (61.5-degree penetrating angle); for this
situat:on, the anchor did not fully penetrate before becoming unstable.
The same ancher was marginally satisfactory at San Diego: at 62 degrees,
the 1,000-pound STATO performed poorly; at 65 degrees, the 6,000-pound
STATO was marginally suitable. The 200-pound STATO with a 69-degree
penetrating angle was replaced by a Danforth anchor on the NCEL dive
boat because the STATO did not function consistently iu Port Hueneme
sand conditions. Boih the 3,000- and 6,000-pound MOORFAST anchors
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penetrated j«:riy 17 Port Hueneme sand. The 2,200-pound STEVDIG was
borderline sat:isfactory in San Diego sand. The STEVFIX generally per-
formed satisfactorily in sand at San Diego but did experience some
1nitial penetration difficulty. The lightweight anchor types (LWI and
Danforth) are considered Lo be good sand, hard soil anchors; their low
penetrating angles coupled with narrow, sharp flukes are key reasons for
this behavior.

Additional guid«nce is provided in the literature concerning anchor
behavior as a function of fluke augle. Reference 10 shows that a smooth-

fluked anchor wili penetrate and thus hold better than a rough-fluked
anchor. In addition, the optimum fluke angle for a rough fluked anchor
will be 5 to 7 degrees less than for a smooth-fluked anchor. Reference 11
shows through model studies that a ribbed fluke gave lower holding pull
than a smooth fluke. Towne (ref 9) was aware of this but the requirement
to use mild steel in the design necessitated ribs on the STATO for
structural strength.

Vith this as background, it seems clear that the STATO, MOORFAST,
and very likely the smaller sizes of OFFDRILL anchors should be modified
to display lower penetrating angles for good sand behavior. This can be
accomplished by slight fluke length reductions combined with fluke angle
reductions or by fluke angle reducticns alone. In .ddition, for the
STATO, the flukes could be tapered more near the end and the full sides
of the flukes beveled to improve penetration. Minor changes to the
STATO anchor are needed to improve its behavior in sand. It appears
that a reduction in penetration angle to about 59 degrees for sizes to
15,000 pounds should be suitable. Table 3 lists existing and modified
STATO fluke lengths to achieve the above penetrating angles using a
standard 29-degree fluke angle for sand. The table shows small fluke
length changes with the reductions in fluke and penetrating angles. The
changes could be neglected without sacrificing performance. Tests of
small STATO anchors in dense submerged sand should be performed to
substantiate the above recommendations on STAT? modifications.

To improve MOORFAST performance, a reduction in penetrating angle
to at least 62 degrees appears justified based on its performance, fluke
shape, and fluke roughness. This could be accomplished by a simple
reduction in fluke angle to 28 degrees or by combined changes in fluke
angle and fluke lergth.

Tripping Angle

The tripping angle is the angle the anchor fluke makes with the
seafloor as the anchor lies on the seafloor. The angle depends upon
fluke length and the height of the anchor crown. For example, see the
STATO anchor with attached mud palms in Figure 6B. The mud palms raise
the crown end of the anchor and increases the angle (tripping angle)
that the anchor flukes make with the seafloor. In the prior section on
penetrating angle in sand, anchor penetration was discussed in terms of
anchor penetrating angle. However, in hard soils, unless the anchor
flukes bite into the seafloor and cause the anchor flukes to open or
unless the flukes are partially or fully pre-opened, fluke angle reduc-
tion alone will not guarantee good anchor penetrability.




If the anchor flukes do not trip, as evidenced by anchor casx zies
near anchor weight and the anchor cannot be control-lowered to t:e
seafloor in a pre-opened configuration in shallow water, the soil ath
the anchor flukes could be jetted out or, preferably, the anchor : a
could be extended by a lightweight pipe or plate construction. ™
would increase anchor fluke tripping angle regardless of the anchc:
deployed orientation.

Vi

INDIAN ISLAND TEST RESULTS
Chain

For this series of tests, measured chain efficiency (chain resistance/
chain in-water weight) was reasonably consistent and averaged (0.7. This
was about 25% lower than the average for the 1980 Indian Island tests
(Ref 2). Load cells were recalibrated on site and in the laboratory at
the conclusion of the test program and all load cell calibrations were
still correct, thus the data are felt to be accurate. The difference in
chain efficiency can be attributed to the amount of time the chain was
in contact with the soil. This series of tests was conducted during 2
2-1/2 day span compared to 9 days for the 1980 tests. Typically, the
chain was left on the seafloor for substantially longer periods of time
during the 1980 series of tests which probably caused consolidation and
strengthening of the soil in contact with the chain. This would result
in larger values of static chain friction and therefore larger chain
efficiency.

Performance of Anchors

Summary data for the twelvre large anchor tests at Indian Island are
listed in Table 2. The listed valuss are self-explanatory except for
some of the values of anchoring efficiency. Values of anchoring efficiency
in Table 2 were computed by subtracting the resistance 2f the chain on
the seafloor (chain weight x 0.7) from peak horizontal mooring load and
dividing the result by anchor weight. In several instances, the aaschoring
efficiency computed was less than the anchor efficiency; for these
cases, the larger value of anchor efficiency was listed. This apparent
discrepancy can be explained if the chain sliding efficiency is less
than the measured static efficiency of 0.7; this was not directly measurcd
but would be typical for any seafloor soil. For a chain efficiency less
than 0.7 the computed chain resistance would decrease; thus, the lcad
attributed to the anchor and buried chain would increase, resulting in a
larger calculated anchoring efficiency. Use of static chain efficiency
in the calculation of anchoring efficiency is admittedly slightly conser-~
vative., All reduced data for the Indian Island tests are provided in
Appendix C.

Two-Fluke Balanced Anchor. Results for the four Balanced anchor
t s plot similarly in Figure 24. The presence of the ball guide
a} arently had little effect on the performance of the anchor. Anchor
effi iency varied from 2.5 to 2.9. The anchors were stable with drag
but penetrated poorly into the seafloor — about 3 to 4 feet penetration
measured to the end of the shank. Compared to the behavior of the basic
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St-ckless anchor, this could indicate that the anchcr flukes did not
trip. Forerunners of the Balanced anchor (AC-17), the AC-11, -12, and
~-14 experienced burial difficulties in very sof* mud seafloors (Ref 12).
Plotted for comparison on Figure 24 are the results of 1980 Stockless
anchor tests at Indian Island (Ref 2). The 9,000-pound Stockless anchor
is similar in size to the 8,000-pound Balanced anchor. The dirferences
in behavior were notable particularly for the Stockless anchor with
fixed fluke. It held 50% more than the Balanced anchor. Even the
stabilized Stockless anchor with movable flukes held 18% to 20% more
than the Balanced anchor. Load at the anchor for an unstabilized
9,000-pound Stockless anchor with movable flukes was unavailable, but
based on total mooring load comparisons, the basic Stockless anchor in
mud was about 15% less efficient than the stabilized Stockless anchor.

A 15% load reduction in the lower Stockless curve would result in a
curve similar to that for the Balanced anchor. The conclusion drawn
previously for the Stockless anchor was that the an-hor flukes opened
partially or not at all during drag. It appears that the same conclusion
could be drawn for the Balanced anchor for soft mud, oarticularly in
light of the very shallow burial.

The Balanced anchor appears equal to the Stockless anchor in mud in
performance. Its primary advantages for submarines aprear to be its
stowability and consistent behavior in the more competent seafloors
(sands, clays).

MOORIAST Anchor. Two tests of the 6,000-pound MOORFAST anchor were
conducted. The consistency of the results suggests that this was suitable
to evaluate behavior. Anchor load versus drag distan:e for the tests
are plotted in Figure 25. For comparison purposes, cesults of 1980
tests (Ref 2) of the 3,000-pound STATC anchor are piotted. The MOORFAST
anchor resembles a cast version of the STATO; how:ver, for equal weights,
the STATO anchor has substantially more fluke -cea. The 3,000-pound
STATO has about 10% more fluke area than tle 6,000-pound MOORFAST anchor.
If the curves of Figure 25 were pc:walized by anchor fluke area, they
would be quite similar. For like anchors, it appears that performance
is directly related to anchor fluke area. The similarity in the MOORFAST
and STATO curves also shows that the MOORFAST anchor did trip and penetr=zte
into the seafloor. Peak measured anchor efficiency based on the nominal
6,000-pound anchor weight was 5 (5.5, based on actual weight of 5,400
pounds). This translates to about 30,000 pounds of peak capacity for
the 6,000-pound MOORFAST compared to a projected 41,000-pound capacity
for the 3,000-pound STATO (based on nominal weight, anchor efficiercy = 13.7).
This capacity difference is higher than can be simply explained by fiuke
area differences alone. The performance advantage for approximately
sized (not weighted) MOORFAST and STATO anchors can be explained by the
differences in anchor bearing areas. The thicknesses of the major parts
of the cast MOORFAST (e.g., fluke, shank) are larger than those for the
fabricated STATO, thus the higher bearing area and reduced penetrability.
The projected capacity of the STATO was determined by first extrapolating
the normalized *embedment curve for the STATO (see Figure 26) to peak
embedment. depth of 3.1 x fluke length, or about 18-1/2 feet to the fluke

*Normalized by anchor fluke length.
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tip. Then, the capacity at that depth is calculated according to the
accepted equation for predicting the capacity of embedded plates in
cohesive seafloors (Ref 13):

HA = NC(A Su) (1)
where HA = anchor capacity
Nc = anchor holding capacity factor )
A = anchor fluke area
Su = average undrained soil shear strength

The value of N determined from the 1980 STATO tests (Ref 2) using known
soil strength,ccapacity, and anchor depth and orientation data was
approximately 13.
According to the data, its apparent that the STATO has a perfor-
mance advartage over the MOORFAST for fleet mooring applications where
the anchors are deployed under controlled conditions and rough handling
is not the norm. However, in temporary Navy moorings, where rough
handling is possible, the structural advantages of the MOORFAST are
obvious. This is the primary reason why this anchor type has enjoyed
wide use in the offshore industry where rough handling is often encountered.

BRUCE Twin-Shank Anchor. Results for the two 500-kg BRUCE Twin-Shank
anchor tests were reasonbly consistent and are plotted in Figure 27.
Peak measured anchor efficiencies of 10 to 11 are slightly less than the
12.4 recorded in 1980 for a 340 kg BRUCE-Twin Shank and three to four
times that recorded for the cast BRUCE anchor in mud 3t Indian Island
(Ref 1}. Anchor capacity was normalized by anchor fluke area in Figure 28
for the two sizes of BRUCE anchor. These results show the corstancy of
behavior for the geometrically scaled BRUCE-Twin-Shank anchor in mud.
Geometrically scaled anc?ygs are sized such that anchor dimensions are
proportional to (weight) '~. This shows that the anchor embedment
trajectories are similar for the two anchors even though the same chain
size was used for 500~ and 340-kg anchor tests. Both of the anchor
sizes were tested with 2-iach chain and the maximum anchor capacity 1is
certainly affected by the type and size of the ground tackle. The test
chzin mooring line was certainly oversized based on the actual measured
capacities of the BRUCE Twin-Shank anchor; however, the lines were sized
according to larger anticipated capacities. The anchor efficiencies
determined from the three BRUCE tests should be conservative. With wire
or smaller-sized chain, the anchor would continue to embed until the
anchor burial and chain uplift forces came into equilibrium. A more
thorough understanding of this process is underway with the development
of a mathematical model describing anchor behavior as a function of soil .
engineering properties.

PRISMA Anchor. The PRISMA anchor with cutter was tested twice
without the instrument package on the anchor due to time constraints.
Total anchoring load, line angle, and barge displacement were the only
data recorded. Anchoring efficiencies for the two tests listed in
Table 2 were 6.4 and 7.4 and were calculated using a chain efficiency of
0.7 and total weight of 1,895 pounds for anchor and cutter. As mentioned
previously, sliding chain efficiency is probably less than 0.7 and more
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likely closer to 0.5 which would result in a 20% increase in -3lculated
anchoring efficiency. A 33% additional increase would result if the
weight of the cutter was not included in the calculation. In mud, it is
doubtful that the cutter had a significant intluence on anchor pene-
trability. As with the BRUCE-Twin~Shank, 2-inch chain was used which
turned out to be much larger than required; however, chain was sized
according to much larger anticicpated loads. This probably has a some-
what negative effect on anchor periormance, but in comparison to tests
of a similar anchor, the HOOK, the data show that the PRISMA was not
behaving as expected. For example, a 1,250-pound HOOK anchor with
2-1nch chain and with substantially less fluke area than the PRISMA was
tested in 1980 at Indian Island (Ref 1); it penetrated about 20 feet,
and exhibited anchoring efficiencies of more than 20.

The two tests of the PRISMA by NCEL were the first tests conducted
on this new anchor. Before any real conclusions can be drawn regarding
the general effectiveness of the PRISMA, additional trials would be
needed. Although anchors appear simply configured, their behavior is
very sensitive to slight changes in configuraticn, and it would be
impractical to believe that an effective anchor design could be devel-
oped without experimentation and modification.

STEVFIX Anchor. Results for the two tests of the 11,000-pound
STEVFIX anchor are plotted in Figure 29. The STEVFIX with movable
flukes (test 11) failed to trip in the soft Indian Island mud. The
tripping behavior was not unexpected. The same tripping problems occurred
during the previous Indian Island tests with a 1,408-pound STEVFIX
(Ref 1). With the flukes in the standard movable fluke condition, the
anchor dragged along the seafloor surface. With the flukes blocked
open, the anchor rapidly penetrated tine seafloor. This tripping problem
is not typically encountered in offshore c.mmercial practice because the
anchors are deployed such that the anchor fluke is down and the anchor
is being pulled horizontally as it encounters the seafloor. This type
of deployment is not practical for most Navy applications; therefore, it
would be necessary to partially pre-open the flukes prior to deployment.

The load-displacement curve for test 12 of Figure 29 is annotated
with seaflcor chain angles. There was not sufficient chain to maintain
a zero chain angle at the seafloor surface. The data seem to indicate
that the anchor behavior, at least up to 80 feet of drag (8-degree chain
angle), was not affected by the non-zero angle. Previous results (Ref 9)
have shown 5% to 38% reductions in total anchoring efficiency in mud
when chain pull direction changed from horizonta® to 12 degrees above
horizontal. It is probable that a large percentage of the recorded
reductions was due to reductions in the resistance provided by the
buried chain rather than reductions in the capacity of the anchor.
Figure 30 normalizes anchor load by anchor area for the 11,000-pound
STEVFIX and the 1,408-pound STEVFIX. Again, the similarity of behavior
for geometrically-scaled anchors is evident. The slcnes of the curves
for the two anchors during embedment are similar, indicating similar
embedment trajectories. Chain angle remained at 0 degrees for the
1,408-pound anchor and exceeded 0 degrees beyond 55 feet of drag for the
11,000-pound anchor; yet, the slope of the curve did not change until
chain angle exceeded about 8 degrees. The change beyond this point
could have been partly due to anchor rotation which had reached 33 degrees
at 95 feet of drag.
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The normalized *embedment of the STEVFIX anchor was plotted with
the STATO data on Figure 26. The STEVFIX embeds at less than half the
rate of the STATO and penetrates deeper. Projected embedment for the
STEVFTX is 3.5 to 3.75 x fluke length (L) compared to 3.1L for the
STATO. Maximum drag distance for the STEVFIX is projected to be 28L
compared to 8L for the STATO. This is significant for Navy fleet moorings,
where anchor setting distance must be short to avoid slack moorings.

Another interesting differerce between these anchors is their
capacity as a function of soil strength. As shown previously for the
STATO, the nondimensional anchor nolding capacity factor (N ) for the
STATO anchor was 13; the value of N calculated from all Indian 1sland
tests of the STEVFIX anchor is abouf 6.5 (HOOK anchor is similar). This
lower value of NC is characteristic of the deeper burial type conven-
tional anchors. The deeper burial anchor ewbeds with the anchor fluke
at a shallow angle (8 to 10 degrees) to the embedment trajectory angle.
The STATO anchor flukes exhibit a substantially greater angle (20 to 25
wegrees) to the trajectory angle and theretore projects a much larger
area to the direction of travel. Resulting holding capacity per unit
area for the STATO is twice that of the STEVFIX for the same soil shear
strength. STEVFIX anchor fluke area is 70% greater than the STATO and
the anchor embeds 12% to 20% deeper; thus, projected capacities of
similarly weighted anchors in a normally consolidated soil are approxi-
mately equal. Projected peak anchor efficiency of the 11,000-pound
STEVFIX would occur at a fluke tip embedment of 32.7 feet (3.5 x 9.33-foot
fluke length) in the mud at Indian Island and would equal 14 compared to
13.7 for the STATO. Total anchoring efficiencies would exceed these
values, however, the procedure for properly accounting for the mooring
line contribution has not yet been fimalized. Initial indications are
that buried chain can contribute 20% to 50% (larger increase for smaller
anchors) of total anchoring resistance. Use of anchor-alone efficiency
for design would be conservative.

WISHBONE Anchor. Only two tests each of the 25- and 60-pound
WISHBONE anchors were conducted because of time limitations. The 60-pound
anchor behaved consistently, holding 550 pounds on test 1 and 480 pounds
on test 2. The 25-pound anchor held 125 pounds on test 1 and 25 pounds
on test 2, indicating that the anchor fluke did not trip for the second
test. The surficial soil at Indian Island is weak, and for this situation
it would not be uncommon to pull a small bo.t anchor several times
before tripping and holding.

SUMMARY AND CONCLUSIONS

This report provides the test results of conventional temporary and
permanent mooring anchors in dense fine sand at Port Hueneme, CA, and
normally consolidated silty clay at Indian Island, WA. These tests
provide data that can be used to quantify anchor capacity, to guide
anchor selection, to improve the understanding of anchor behavicr, and
to guide the formulation of empirically and theoretically founded schemes
to define anchoring capacity. Although the number of tests performed on
each anchor during the recent anchor tests in sand and mud was limited,

*Normalized by fluke length.
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the repeatability of the data was excellent, and correlations with
previous NCEL tests (Ref 1 through &) provided added insight into the
specific behavior of the tested anchors and into the general behavior of
anchor and chain. Inferences and conclusions concerning specific and
general anchor behavior follow.

Chain

1. Based on data from San Diego, Port Hueneme and Guam, that part of
total anchoring resistance provided by the chain embedded in a sand
seafloor by the downward reaction of the anchor shank is directly related
to anchor load and independent of chain size and sand properties. The
embedded chain held about 20% of the total anchoring load. Further
evaluation of this simple relationship is justified; however, it certainly
leads towards the development of a simplified empirical predictive

scheme for defining anchoring capacity in sand seafloors.

2. The efficiency of surface dragged chain for Port Hueneme sand averaged
1.4 (based on in-water weight) with a high of 1.88 and a low of 1.27.

It is clear that there is no unique value for chain efficiency for Port
Hueneme and other sands.

3. S*atic chain efficiency in Indian Island mud was reasonably consistent
and averaged 0.7 compared to 0.9 for previous Indian Island tests.

Two-Fluke Balanced Anchor

1. In sand, the Balanced anchor was stable with drag, developed holding
capacity rapidly (peak capacity in 30 to 40 feet) and achieved approxi-
mately the same ultimate capacity with and without ball guide. Based on
nominal weight of 8,000 pounds, anchoring efficiency in sand of 8 is
recommended .

2. In soft mud, maximum anchor and anchoring efficiency varied between
2.5 and 2.9 for the Balanced anchor without ball guide. The ball guide
did not have a noticeable effect on performance. The anchor was stable
with drag; however, the data indicate that the anchor flukes did not
trip and penetrate which was similar to the behavior of the standard
unstablized Stockless anchor in mud. From a performance standpoint, the
Balanced anchor is about egual to the Stockless anchor in mud.

3. The primary advantages of the Balanced anclor for submarines is 1ts
stowability and consistent behavior in the more competent seafloors
(sands, clays).

4. Where in-hull stowage is not a requirement, the ball guide contributes
to weight and anchoring efficiency penalties and should not be used.

MOORFAST Anchor

1. In sand, the MOORFAST anchor achieved anchoring efficiencies of 6

and 8 for the 6,000~ and 2,000-pound sizes, respectively. The low effi-
ciencies are attributed to partial penetration caused bv excessive fluke
angle. To correct this problem, a fluke angle reduction to about 28 degrees
is recom nded for competent soils, which is done by simply enlarging

the wedge insert provided with each anchor.
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2. }u m.d, based on nominal weight of 6,000 pounds, MOORFAST anchoring
efficie=ncy was 5.2. The anchor was stable with drag, and the anchor

fiuk~s did trip and embed in the soft mud, developing peak capacity 1in
about 59 feet of drag.

3. The MOUR¥AST anchor resembles a cast STATO anchor but for equal
anchor weights, the STATO is somewhat more than twice as efficient. It
is apparent that the STATO has a periuvrmance advantage for fleet mooring
applications where anchors aie deployed under controlled conditions.
However, in Navy moorings where rough handling is possible, the MOORFAST
anchor is structurally superior and would be recommended.

STATO Anchor

1. In Port Hueneme sand the 3,000-pound STATO with 32-degree fluke
angle and extended stabilizers achieved anchoring efficiences of about
12. This efficiency is less than half that achieved with the same STATO
in sand at San Diego and is attributed to partial penetration in the
dense fine sand. To correct the problem, a fluke angle reduction to

9 degrees, is recommended.

2, It is also recommended that the fluke angle modification be evaluated
with the 200-pound STATO in dense sand.

BRUCE Twin-Shank Anchor

1. In Port Hueneme sand, the 500-kg BRUCE Twin-Shank anchor achieved an
anchoring efficiency of about 14 compared to %44 in coral sand at Guam.
The light anchor was unable to penetrate the dense Port Hueneme sand.
Fluke angle has been reduced 5 degrees by the manufacturer to enhance

embedment. This reduction should be sufficient to enable anchor penetra-
tion in the more dense sand seafloors.

2. Recorded anchor efficiency for the 500-kg BRUCE Twin-Shank anchor
with 2-inch chain in mud was about 1i. The welded BRUCE Twin-Shank

anchor is 3 to 4 times more effective in soft mud than its predecessor,
the cast BRUCE anchor.

PRISMA Anchor with Cutter

Recorded anchoring efficiency for the PRISMA anchor with cutter and
2~inch chain was about 7; neglecting the weight of the cutter, efficiency
was about 9. Only two tests of this new anchor were performed in mud.

Before any conclusions can be drawn regarding its effectiveness, additional
data are needed.

STEVFIX Anchor

1. The STEVFIX anchor flukes failed to trip in the soft mud at Indian
Island. Tripping palms are undersized, and the anchor flukes needed to
be pre-opened to enable embedment. For fleet mooring applications, the

anchor should be placed horizontally on the seafloor with the flukes
down and fixed open.
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2. Projected maximum anchor efficiency for the STEVFIX anchor in mud is
14 and 1s approximately constant fcr sizes to at ieast 5000-kg. Total
anchoring efficiency, including chain resistarnce, would exceed 14, but
the percentage diminishes with anchor size and could be conservatively
ignored urtil a method being developed by NCEL to account for chain
resistance is completed.

WISHBONE Anchor

Because of time limitations, only two tests each of the 25- and
60-pound WISHBONE anchors were done. One nf the four anchors failed to
trip, but this is not uncommon for small anchors in soft mud. Peak
capacities were about 500 and 125 pounds for the 6C- and 2C-pound, sizes
respectively.

Anchor Penetration and Tripping

1. Anchor penetrability can be defined more accurately in terms of
anchor penetrating angle rather than anchor fluke angie. Penetrating
angle is the external angle between anchor fluke and seafloor. Anchors
with similar fluke angles can have vastly different peanetrating angles.

2. The MOORFAST and STATC anchors exhibit the highest penetrating
angles of any high efficiency anchors. Reductions in their fluke angles
to 28 and 29 degrees, respectively, from the standard 34-degree fluke
angle are recommended for the MOORFAST and STATO, to promote penetration
in hard soils.

3. Reduction in fluke angle -- and therefore penetrating angle -- can
be an expedient field fix for anchors that trip but do not fully embed
in competent seafloor soils.

&. Expedient field fixes for anchors that do not trip in hard seafloors
are to place the anchor with flukes pre-opened, to extend the crown
which increases tripping angle, or in shallow water to jet bencath the
anchor flukes to open and fully embed the flukes without dragging.

Anchor Behavior in Mud

1. For the Indian Island tests, for similar anchors (e.g., MOORFAST,
STATQ), behavior (embedment Lrajectory and capacity) was directly related
to fluke area.

2. Embedment trajectory and anchor efficiency for an anchor type that
is a geometrically scaled design appear to be consistent, at least for
the normally consolidated silty clay at Indian Island.

3. Empirical projections of anchor holding capacity as a function of
anchor drag distance can be developed for the anchors tested duiring this
program. This effort is on-going.

4. Embedment trajectory can be a more significant selection criteria
than maximum anchor capacity in selectinug an anchor size or anchor type
for a Navy fleet muoring. Drag distances and embedment deptl to peak

17




load can vary sirnificantly between anchor types. Excessive drag dis-
tances can cause slack moorings unless instzllation methods are devised
that allow anchor pre-setting prior to total mooring hookup.
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Table 3.

STATO Fluke Length Variations as Functions of
Fluke and Penetration Angles

Fluke Angle = 34 deg Fluke Angle = 29 deg
wiiggt Penetration Fluke Penetration Fiuke
Angle Length Angle Length
(deg) (in.) (deg) (in.)
200 69.4 26 59 25
1,000 62.5 43 59 47
3,000 62.3 69 59 75
6,000 65.1 82 59 84
9,000 67.7 96 59 94
12,000 66.0 108 59 108
15,000 67.1 121 59 118
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Figure 2. Vane shear strength profile for Indian Island mud.
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Two-{luke balanced anchor with ball guide.

Figure 5, MOORFAST anchor.
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(b) With pipe stabilizer.

Figure 6. STATO anchor.
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Figure 8. PRISMA anchor with cutter,
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Figure 10. WISHBONE anchors (25 and 60 pounds).
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Figure 13. Total load versus anchor load for anchor tests in sand.
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Figure 14. Load-drag distance relationships for 8,000-pound two-fluke balanced anchor
with ball guide 1n Port Hueneme sand.
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Figure 15 Load-drag distance rclationships for 8,000-pound two-fluke balanced anchor
without ball guide 1n Port Hueneme sand.
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Figure 16. Load-drag distance relationships for 8,000-pound two-fluke balanced anchor
in Port Hueneme sand,
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Figure 17. Test results for 3,000-pound MOORFAST anchor in Port Hueneme sand.

Anchor Roll (deg)




Load (kips)

I I | i
O Test 5
O Test 6
Test § Test 6 - :
[~ Anchonng 5.7 7 N
Efficiency *
*Based on 5,400-1b weight
60
mooring (anchor + chain) toad
40 |~
20 -
0 I ] | 1
0 5 10 15 20 25

Drag Distance (ft)

Figure 18. Test results for 6,000-pound MOORFAST anchor in Port Hueneme sand.
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Figure 20. Test results for 3,000-pound STATO anchor in Port Hueneme sand.
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Figure 21. Test results for 3,000-pound STATO in San Diego sand (from Ref 8).
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Figure 22. Test results for 500-kg BRUCE, twin-shank anchor 1n sand.
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Figure 25. Anchor {oad versus drag distance for 6,000-pound MOORFAST anchor in mud.
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Figure 26. Normalized embedment of STEVFIX and STATO anchors in mud.
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Figure 27. Anchor load versus drag distance for 500-kg twin-shank BRUCF anchor in mud.
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Figure 28 Anchor load normalized by flvke area versus drag distancz for
twin-shank BRUCE anchor in mud,
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Figure 29. Anchor load versus drag distance for 11,000-pound STEVFIX.

49




/
4
g/
/
/
Vg
%
’
/
81— ,I -]
o
/
/
/
/
’
—~ /
~ . ’,
= 4
3 6k 7 ,/<><> -
= ’
g /
< b
U 4
;; ,/ //
e
~ /
3 , A,
<] 5 4
- ,/ /
5 4 / O 7
2 7oy
< / /',
/ ﬂ}l
vy
Vs
2= 4 Anchor —
<>, o Test 12 11,000-tb STEVFIX
S > March 1980 Test 1,4081b STEVFIX
o) | 1 | |
0 20 40 60 80 100
Anchor Drag Distance (ft)
Figure 30. Anchor load normalized by fluke area for STEVFIX anchor
with fixed-open flukes in mud.
{

5\




Appendix A
DIMENSIONS OF TESTED ANCHORS
A-1
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Plan 2

End View

Elevation
Anchor Dimensions, 1n.
Weight,
b B C D E F G

350 52 18 27 38 65 10-1/2
1,100 65 22 34 48 81 13
1,650 73 25 37 54 91  14-1/2
2,200 80 27 42 59 100 16
3,300 92 31 50 67 115 18-1/2
4,400 101 34 53 74 126 20-1/2
5.500 109 37 57 80 136 22
6,600 il6 3% 61 85 145 23-1/4
8,800 127 43 67 93 159 25-1/2

11,000 137 46 72 101 172 27-1/2
15450 153 52 81 113 192 31

19.850 167 56 88 122 209 33-1/2
26,450 184 62 97 135 230 37

33,050 198 67 104 145 248 39-3/4
44,100 218 74 115 160 273 43-3/4
55100 234 79 123 172 294 47-1/4

Figure A-5. BRUCE twin-shank anchor.
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Appendix B

DATA FOR PORT HUENEME TESTS

All data for the anchor tests performed at Port Hueneme are included
in this appendix. Data are presented as plots and digitized listings of
anchor performance. Anchor and deck tension, anchor crown penetration,
chain weight on bottom, anchor shank pitch and anchor roll are plotted
as functions of true anchor drag distance. Presentcd opposite each data
plot is a digitized listing of all plotted data plus additional descrip-
tive data that may be useful during data analysis. When data were not
recovered due to instrumentation difficulties, straight lipcs with zero
ordinates were plotted.

The lower block of all data plots provides anchor tension, deck
tension, and chain weight on bottom. The difference between both tension
measurements is attributed solely to chain drag both on and in the
seafloor. The center block of the data plots provides anchor/shank
roll. Shank pitch is plotted as a positive angle when shank tip is
below shank crown. Both shank »nitch and anchor/shank roll are limited
to about *45 degrees due to inc inometer limits. Anchor crown penetra-
tion is plotted in the top block versus anchor drag distance.

Some of the depth measurements shown seem questionable (note tests 6
and 7 where the shank tip moved above the seafloor). The seafloor did
heve an average slope of 1:50 and this could have varied locally, caus-
ing some of the sudden anchor depth changes that were recorded. The
depths are referenced to an initial value taken by depth recorder and by
leadline for backup. A 1:50 slope line is drawn on each test plot in
this appendix to provide a better reference for anchor depths.

Of the tabulated data presented opposite the data plots, fluke tip
depth, (item 13) should be used with caution. In sand, fluke opening is
obvious; there is a sudden increase in shark angle associatea with a
gradual increase in anchor tension.
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3 1e3  249.9 1271%.9 47.3 47.8 504 4 45.4 22515.9

2 3.3 246.9 12515.6 4642 4647 49.3 45.4 22315.6

3 2.4  250.8 12770.5 46.3 46.8 49.4 45.4  22570.5

? 3,8 249.5 12689.3 4645 47.0 49.6 45.4 22489.3

5 7.1 2451 12394.5 46.6 47.1 49,7 45¢4 2219445

7 3.0 243.7 122994 46.7 47.0 49,7 45.4  22099.4 .
* 9.5 24leb 1216142 47.4 4747 50. 4 45.4  21961.2 O T
' Se4 24342 12268.6 4b.4 46.7 49,4 45.4 22068.0 :

B-4




Doy » - 303
Test No. = 3
Test Series No. =

"WEST JETTY - PORT HUENEME

U R ——
moorfaost 3000 Lb, 34 deqgrss movable flLukes
port huensme sond _
=-10.0
~8,0 1 LEGEND
6.0 0= Crown Penetiration
~4.04 & = Shank Tip Penetration
"6‘ -2.01
LIttt
0 3 AT e me .
S 2o] e
4.0+
6.0 4
5.0
10.0 - - T Y T T T T T Y
0.0 5.0 10.0 15.0 20.0 5.0 30.0 35.0 40.0 45.0 §0.0 £5.0
50.0
40.0 1 LEGEND
30.0 ¥~ Shonk Roll
20.04 v « Shank PL‘._c_h....' ------- LA N
- v
g’ 0.0 e e e e e e e i e i e e risvesesees s
€
Q
T LE T
30.0 35.10 40.0 45.0 50.0 §5.0
100.0 ———
80,0 - LEGEND
) © = Chain Helght on Bottom
60.04 ¥ = Ainchor Force
70.04 ¢ = Deck force
w 60.0 +
& 50.04
¥ 4.0 AN g gy
L) L 1 1 3
30.0 15.0 10.0 45.0 §0.0 $5.0

Anchor Drog Distonce
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MOORFAST ANCHOR TEST

TEST DATE 303
TEST NA. 3
TEST RQUN 0
TEST AREA WEST JETTY -~ PORT HUENEME
START-END TIMES 1405 - 1417
SEAFLCOR TYPE PORY HUENEME SAND
ANCHOx TYPE MOGRFASTY
ANCHOR #E]GHT 3000.00 L3.
--------- FLUKE ANGLE-TYPE, 34.00 DEG. - 1 0=MOV 1=FIX
MOORING LINE DESCRIPTION 62 FT = 2.25 IN CHAINy 84 FT =~

170 FT = 24879 IN CHAINs 34 F7

0 5.0 1. DRAG OISTANCE 5. ROTATION ANGLE Y. CHAIN LENGTH ON B8OTTOM
2. DFECK TENSICN 6. SHANXK ANGLE 10. CHAIM REIGHT ON BOTTON
3o ANCHUK TENSION 7. WIRE ROPE ANGLE 1l ANCHOR CROWN DEPTH

4., PACKAGE DEPTH §. DeCK H0RIZ. FORCE 12. ANCHOR SHANK TIP DEPTH

1 2 3 4 5 6 7 8 9 10

FEET K1rs KIPS FEEY DEG DEG DEG KIPS FEET L8S
‘ 0.3 1705 b '0202 -7 7.b b.‘! 17.1 311.4 16803.3
2.0 30.3 J.a 42.3 -5.1 7.5 bbb 30.1 2967 15827.6
4.1 330" 1006 ‘02.6 -3.4 9.0 heb 33.2 29146 15691.7
6.1 35.7 12.9 42.8 444 8.5 be5 35.5 289.0 15312.8
T 1.7 43.3 b8 43.1 -7.3 9.4 563 43.6 288.7 15298.1
o o 9.8  43.8  16.9  43.1 =-13.2 13.5 5.6  43.6 285.7 15097.4
13.7 3603 12~0 1'3.0 "35-6 210} 5.7 36.1 295.3 15736-5
15.9 3669 12.0 43.1  -=39.6 22.3 0.2 36.6 289.9 15376.4
19.9 37.1 lln? 4344 —-44,0 25.0 6.1 37.1 289.9 15377.7
2Ll.9 3640 11.7 43.7 -43.38 2241 6.0 3be4 2918 15502.7
23.86 40.3 13.6 44.0 -42.8 21.1 53 40.1 293.0 15582.8
3 25.8 37.3 9.9 44.1 =4l.4 20.2 5.9 37.1 291.4 1547%.9
27.8 3.3 11.0 44.5 =-40.0 19.5 5.8 38.1 291.6 15491.7

FJ .0 CISTANCE BARGE TRAVELLED 28.D
DISTANCE ANCHOR TRAVELLED 27.3
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FAST ANCHOR  TEST

witoilit b eve af 102, T e " ot
e e PR

tatdow

Y - PORT HUENEME

m

=

[aal

N

>

£

[

SRS

LS.
o« =1 0=MOV 1=F]X
«25 IN CHAINs 84 FT ~ 2.185% IN CHAIN
2,879 IN CHAINgy 34 FT ~ 2 IN WIRE ROPE

HAIN LENGTH ON BOTTOM 13. ANCHOR FLUKE TIP DEPTH NOTE - POSITIVE SHANK
HAIN WEIGHT ON BOTTOM 14, WATER DEPTH ANGLE INDICATES

AR Yt B4 Sy aledyiaots QU MMRAEGOU O BT AT BAIR 0 f B By, ey

13
143NCHGR CROWN DEPTH 15. TOTAL BOVYTOM WEIGHT SHANK TIP BELOW
15@ENCHOK SHANK TIP DEPTH CRONWN
9 10 11 12 13 14 15
4 FEET L8s FEET FEET FEET FEET L8s

)

1 J1l.4 16803.3 4l.4 42.4 44.4 42.2 19803.3
1 296.7 15827.6 41.6 42.6 44.06 42.2 18827.6
2 291.6 15491.7 4l.7 42.9 44.8 42.2 18491.7
5> 289.0 15312.8 41.9 43.1 45.0 42.2 18312.8
H 288.7 15298.1 42.1 43.4 45.2 42.2 18298.1
]
5
1
)

285.7 15097.4 41.8 43.5 45.0 42.2 18097.4

282.6 14887.9 41.7 43.8 45.0 42.2 17887.9
43.6 44.3 42.2 18736.5
289.9 15376.4 4145 43.7 44.4 42.2 18376.4
7.1  289.9 15377.7 4l.7 44,0 44.4 42.2 18377.7 :
o4 29148 15502.7 42.2 44.3 44.9 42.2 1.8502.7
.1 293.0 15582.8 42.5 44.5 45.2 422 18582.8
7.1 291.4 15475.9 4247 44.6 45.4 42.2 18475.9
o1 291.6 15491.7 43.0 4%.0 45.8 42.2 18491.7

295.3 15736.5 41,2

R A Y N R I R R )
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Doy # - 303
Test No, ~ 4
Test Series No. -

“WEST JETTY - PORT HUENEME

moorfost 3000 Lb, 34 degree movable fLukes
port hueneme sond

~10.0
~8.0 - LEGEND
6.0 - 0= Crown Penetration
~4.04 & = Shenk Tip Penetrotion
)
©
]
.
T 1 4 T T f T
25,0 30.0 35.0 40.0 K.0 50.0 §5.0
40.0 4 LEGEND
0.0 A ¥ = Shank Roll
: 20,04 v = Shank PL:::_Q»___,_.-V---q
o r e ol R
s .03 .. -
b) e S S
a ~39.0
-~20,0 4
~30.0
- 'n..
0 —
~50,0 Y T T 14 T T T T T ¥
0.0 5.0 18,0 15.0 0.0 5.0 30,0 35.0 40.0 15.0 50.0 5.0
100.0
90,0 - LEGEND
m'n 0= Chaln Weight on Bottonm
7 ¥ = Anchor Force
70.0 - v = Deck Force
g’_ :-0-
o .0+ s
X 00- ~ ‘\'—"'\, A
0.0 4 v y
20,0 23
0.0 e R e
n.o, L v T T T v 1 v 1 b4
0.0 5.0 30.0 315.0 2.0 .0 30.0 35.0 40.0 5.0 S0.0 §5.0

Anchor Drog Distance
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TEST DATE

TEST NQO.

TEST RUN

TEST AREA

STARYT-END TIMES

SEAFLOOR TYPE

ANCHOR TYPE K
ANCHOR WEIGHT

FLUKE ANGLE-TYPE,
MOORING LINE DESCRIPTION

l. DRAG DISTANCE 5.
2. DECK TENSION b.
3. ANCHOR TENSION 7.
4. PACKAGE OEPTH 8.

1 2 3 4
FEET KIPsS «IPS FEET
0.0 33.5 lo4 40.6
2.0 32.3 3.5 40.6
3.9 33.7 6.1 40.6
8.1 50.3 19.3 4l.4
10.1 45.2 13.9 415
12.0 47.9 16.0 41.5
l‘.l “3.6 13'0 41.2
15.9 43.1 11.8 41.3
17.9 35.0 6.8 41.5
20.0 39.8 9.2 4l.7

DISTANCE B.RGE TRAVELLED
DISTANCE ANCHOP TRAVELLED

ROTATION ANGLE
ANGLE
wIRE ROPE ANGLE
DECK HORIZ. FORCE 12.

SHANK

5
DEG
“7.2
"6.3
-5.8
“8.0

-10.8
-1702
=35.3
-39,0
-44.1
-44.0

20.0
20.0

6
DEG

6.4

6.4
10.4
1.1
12.8
1G.6
20.8
23.0
21.6

MOORFAST ANCHOR TEST

303
4
0
WEST JETTY - PORT HUENEME
1541 - 1548
PORY HUENEME SAND

MOORFAST
3000.00 LB,
34.00 DEGe -~ O 0=MOV 1=FIX

62 FT = 2425 IN CHAIN,

84 FT - 2.18

170 FY ~ 2.875 IN CHAINs 34 FT -~ 2

9. CHAIN LENGTH ON BOTTONM
10. CHAIN WEIGHT ON BOTTOM
11. ANCHOR CROWN DEPTH

ANCHOR SHANK TIP DEPTH
7 8 9 10
DEG KIPS FEET L8s
5.6 33.4 300.2 16064.4
6.0 32.1 298.8 15970.1
5.8 33.5 -298.4 15938.7
55 50.0 276.4 14478.4
5.0 45.0 282.9 14908.1
5e4 47.7 281.2 14796.9
5.6 43.4 285.0 15047.6
S5¢4 42.9 288.4 15278.3
5.6 34.8 298.0 15914.0
5.6 39.6 290.7 15426.0

13.
l4.
15.

B
FEE
40.
40.
39.
40.
40.
40.
39.
39.
39.
40.




[P .4

ANCHDR  TEST

RT HUENEME

ND

0=MOV 1=FIX
CHAINg 84 FT - 2,185 I[N CHAIN
IN CHAINy 34 FT = 2 IN AIRE ROPE

ENGTH ON BOTTOM 13. ANCHOR FLUKE TIP DEPTH NOTE ~ POSITIVE SHANK

ANC EIGHT ON BOTTOM 14. WATER DEPTH ANGLE INDICATES
WAT CROWN DEPTH 15. TOTAL BOTTOM wEIGHT SHANK TIP BELJA
10T SHANK TIP DEPTH CROWN
10 11 12 13 14 15
L FEET LBS FEET FEET FEET FEET L8S
31 3002 16064.4 40.0 40.8 4249 40.6 19064.4
, 0 298.8 15970.1 40.0 40,9 42.9 40.5 18970.1
L0 298.4 15938.7 39.6 41.0 42.7 4056 18938.7
V6 276.4 14478.4 4043 41.8 43.5 40.6 17478.4
.3 282.9 14908.1 40.2 41.9 43.4 40.6 17908.1
,2 28l.2 14796.9 40.1 42.0 43.3 40.6 17796.9
1 285.0 15047.6 39,7 41.8 42.6 40.5 18047.6
7 288.4 15278.3 39.8 41.9 42.6 40.6 18278.3
8 298.0 15914.0 39.9 42.1 42.6 40.6 18914.0
9 290.7 15426.0 40.1 42,7 42.8 40.6 18426.0
1 Y
g_
=
=
B-6

- - ™ P %)

-3 o S




Day * = 304
Test No. = 5§
Tesi Sc~les No. = O ~
WEST JETTY - PORT HUENEME
L A
moorfast 6000 lb, 34 degroee movable flukes
port hueneme sand ~
~10.0
) ~8.0 LEGEND
6.0 - © ~ Orovn Peneiration
104 8= Shonk Tip Penetrotlon
2 ~2.04
0 D o’ rrer = 2. 27Y - 4 Sestaas vaabgaang - - .o ___4 uA- . eva . .. .‘c:lnn u‘: '.L- .
- 2.0 - R o
4.0
6.04
8.0
10.0 T L4 T L) L] T R ] T L
0.0 5.0 10,0 15.0 20,0 25.0 30.0 35.0 0.0 5.0
50,0
0.0 LEGEND
30,0 L Shﬂnk ROLL
., 0.0 ¢ = Shonk Plich
K d I TEEL Shb At Ah TESS N
¢ 100 T
8 u.o.u...- alelasnrens AL T T T Y T P TP R, Barasasge +
o
é‘ ~i10.0 4
-20.3'
~30.0
~40.0 4
~80.0 ud T Y T T 14 1) L4 L4
0.0 5.0 10,0 15.0 20,0 5,0 30,0 35,0 0.0 15.0
100.0
80,0 - LEGEND
'0 o= Chatn Welght on Bottom
80.0 1 M= Anchor Force
70.0 4 v+~ Deck Force
» 63.0 -
50.C A .
- --’-—"'\
> - T
.0 S/ a7
30.0 A o
m.oé"/'
| auma e SN _
10.0 4 R S
s e e . e x . " .
0.0 5.0 30,0 15.0 2.0 5.0 30.0 35,0 0.0 5.0
fnchor Brag Dletance

Pl




TEST DATE

TEST NO.

TEST RuN

TEST AREA

START=END TIMES

SEAFLOOR TYPEL

ANCHOR TYPE

ANCHOR wEIGHT

FLUKE ANGLE-TYPE,
MCORING LINE DESCRIPTION

le ORAG DISTANCE 5. ROTATION ANGLE

MODRFASTY ANCHDR  TEST

304
5
0
WEST JETTY - PORT HUENEME
910 - 924
PORT HUENEME SAND
MOORFAST
6000.00 L5,
3“.00 DEG. - 0 O‘HDV l'F[X
62 FT = 2.25 IN CHAINs 84 FYT - 2.18%
170 FT = 2,875 IN CHAIN, 34 FT - 2 |

9. CHAIN LENGTH ON B0TYOM 13.

2e DECK TENSION 6 SHANK ANGLE 1Ce CHAIN WEIGHT ON BOTTOM l4.
3o ANCHOR TENSION 7. WIKE ROPE ANGLE 1l ANCHOR CROWN DEPTH 15.
4. PACKAGE DEPTH 8. UECX HORIZ. FORCE 12. ANCHOR SHANK TIP DEPTH
1 2 3 4 5 7 8 9 10 11
FEET KIPS KIPS FEET DEG D DEG KIPS FEET L8S FEE
0.9 21e3  #¥%ts 40.3 3.6 7.5 21.1 3J07.6 16554.3 39.
2.0 26.1 sEkks 4044 29 7.7 29.9 296.6 153820.0 39.
3.8 29e5 Fxki$ 40.6 3.0 1 7.2 29.3 294.1 15655.0 39.
6.2 47.0 %5k 40,8 2.0 7.0 4647 263.1 13589,7 39,
8.2 47,97 $%%%% 4l1.3 1.6 1 6.9 47.6 262.3 13540.4 40.
.9 47.2 %s%%% 4l.4 lal lle6 6.6 46.9 268.2 13928.9 40.
12.0 49,6 &6 41,3 - 12.6 6o 7 49.3 262.8 13573.4 39.
13.9 43,1  *keex 41.4 -4.2 16.0 6.7 42.8 273.7 14299.3 39.
16.0 46e2 H¥ERX 4le.> -8.1 17.9 6.7 45.9 268.2 13928.9 39.
18.0 43.1 *2%%x 4leb6 —=12.7 18.7 6.8 42.8 2727 14231.3 39,
20.0 42,7 *%%3% 4l.7 -17.0 19,3 6.8 42.4 273.5 14285.7 39.1
2l.9 36,0 #exis 42.1 -19.5 17.9 6.9 35.8 28442 14994.6 40.
2440 0.6 ks 42.2 =-19.3 17.56 6.9 40,3 276.1 14456.6 40.
26-0 113.1 X2 X 3] "2.3 '19.2 17.3 6.8 "2.3 272." l"20907 "O.‘

DISTANCE BARGE TRAVELLED 26.0
DISTANCE ANCHOR TRAVELLED 26.9




MOORFAST  ANCHOR TEST

JETTY - PORT HUENEME
324

0eG. = 0 0=MOV 1=FIX
= 2.25 IN CHAIN, B4 FT - 2,185 IN CHAIN
T = 24375 IN CHAINs 34 FT - 2 IN AIRE RQPE

::g:g 9. CHAIN LENGTH ON BOTTOM 13. ANCHOR FLUKE TIP DEOTH  NOTE - POSITIVE SHANK
OTAL « CHAIN WEIGHT ON BOTTOM 14. WATER DEPTH ANGLE INDICATES
l. ANCHOR CROWN DEPTH 15. TOTAL BOTTOM WEIGHT SHANK TIP BELJa
« ANCHOK SHANK TIP DEPTH CROWN

r 8 9 10 11 12 13 14 15

5 KIPS  FEET LBS FEET FEET FEET FEET L8S

% 259  296.6 15820.0 39,5 40.7 42.9 40.3  21820.0

3 2943 294.1 15655.0 39. 4 40.9 43,0 40.3  21655.0

{ 46,7 263.1 13589.7 39.8 41.1 43,3 40.3  19589.7 <

b 46,9  268.2 13928.9 40.1 41.8 43,7 40.3  19928.9 :

, 49,3  262.8 13573.4 39.3 41.8 43,6 40.3 19573.4 2

; 42.6  273.7 14299.3 39.6 41.9 43,5 40.3  20299.3 .

5 45,9  268.2 13928.9 39,5 42.1 43,5 40.3  19928.9 :

; 42,8 272.7 14231.3 39.5 42.2 43.4 40.3  20231.3

; 42.4 273.5 14285.7 39,6 42.3 43.5 40.3  20285.7

, 35,8  284.2 14994.6 40.2 42.6 44,0 40.3  20994.6 )

' 40.3 27641 1445646 40.3 42.8 44,1 40.3  20456.6 3

| 42.9  272.4 14209.7 40.4 42.8 44,2 40.3  20209.7 ;
5

B-7
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Doy & - 304
Test No, = 6

Test Serias No.

Feet.

Degrees

KIPS

" °WEST JETTY - PORT HUENEME

moorfast 6000 Lb, 34 degree movoble flukes

port hueneme sond

-10.9
8.9 LEGEND
5.0 o= Crown Penetration
" s = Shank Tip Penstration
T T L4 T R T
25.0 30.0 35.0 40,0 4.0 50.0 SS.0
. LEGEND
0.0 L Shonk ROLL
20.0 v = Shank E’},&va—--“--¢--.¢--¢-_q
10.0 e Beege¥ T
0.0 e
-10.0 4
~20,0
-30.0
-40.0
-50.0 r T Y "T T T T v v
0.0 s.0 10,0 15.0 0.0 25,2 30.0 35.9 40.0 45.0 56,9 55.0
100.0
9.0 - LEGEND
8.0 0 = Chain Weight on Bottom
: ¥ = Anchor Force
70.0 4 v Deck Force
60,8 4
50,0 q\\
40,0 4 - ¥
0.0 L e e et L TV P r T T T Y
8.0 5.0 10,0 15,0 20,0 25.0 30.0 35.0 40.0 45.0 50.0 $5.0

fnchor Drag Distonce




MOORFAST ANCHOR  TEST

TEST DATE 304

TEST NU. 6

TEST RUN 0

TEST AREA wEST JETTY - PORT HUENEME

START-END TIMES 957 - 1007

SEAFLUOR TYPE PORT HUENEME SAND

ANCHOR TYPE MOORFAST

ANCHOR WEIGHT 6000.00 LB.

FLUKE ANGLE-TYPE, 34.00 DEGs - O 0=MOV 1=FIX

MOORING LINE DESCRIPTIUN 62 FT - 2.25 IN CHAIN, 84 FT - 2.185 IN CHAIN

170 FT - 2.875 IN CHAINy 34 FT - 2 IN WIRE ROP

1. DRAG DISTANCE 5, RCTATION ANGLE 9. CHAIN LENGTH ON BOYTOM 13. ANCHOR FLUY
2. DECK TENSION 6e SHANK ANGLE 10 CHAIN WEIGHT ON BOTTOM 14, wATER DEPT
3. ANCHOR TENSION 7. AIRE ROPE ANGLE 11. ANCHOR CROWN DEPTH 15. TOTAL BOTY
4., PACKAGE DEPTH B, DECK HORIZ. FORCE 12. ANCHOR SHANK TIP OEPTH
1 2 3 4 5 6 7 8 9 10 11 12
FEET KIPS KIPS FEET DEG DEG DEG KIPS FEET LBS FEET FEET
0.9 18,5 %stss¢ 39,3 1.6 6e5 7.2 18. 4 314.7 17024.2 38.6 39.6
2.0 23,7 tekud 39.6 -4 bed £eb 23.5 308.2 16591.3 38.8 39.8
3.9 23,9 Sxses 39.6 le7 9,9 bet 23.7 309.3 16665.7 38.5 40.9
640 42.5 ssves 40.0 .7 7.9 5.6 42.3 287.1 15192.6 39,1 40.3
B.l 5647 wekRE 404 -5 10.7 5.6 5645 266.9 1384440 39.1 4047
10.0 39.7  #kEsk 40e4 -4.1 149 5.7 39.5% 290.6 15422.0 38.7 40.9
1240 Gha,7 ekt 403 =-18.0 21.3 5.6 44,5 263.3 14935.5 38.1 41.0
13.8 28,7 %t¥kes 4042 =25.9 22.56 5.7 2846 306.,2 1646l.1 317.9 40.
16.0 37.3  4%ked 40.4 =29.8 24.2 548 37.1 292.6 15553.3 38.0 41.0
17.9 33,0 %$ede 38.4 -29.4 21l.1 5.8 32.8 299.1 15988.3 36.4 39.0
200 37.0 (22 % 3] 39,0 -28.5 20.7 S8 36.8 293.7 15626.6 37.0 39.6
22.0 39,4 ®%%%e 37.9 =25.5 19.7 5.8 39,2 289.7 15365.4 35.9 38,4
2440 41,0 sed2s 41.1 =24.4 19.5 58 40.8 28744 1521246 39.1 41,7
DISTANCE BARGE TVTRAVELLED 24.0
DISTANCE ANCHOR TRAVELLED 2440




S ETM

TES?

1=FIX

BOTTOM
BOTTOM
PTH

P CEPTH

15626.6
5365.4
15212.6

84 FT - 2.185 IW CHAIN
v 34 FT - 2 IN WIRE ROPE

ANCHOR FLUKE TIP DEPTH

TOTAL BOTTOM wWEIGHT

13.
14, “ATER DEPTH
15.

11 12
FEET FEET
38.56 39.6
38.8 39.8
38.5 40.0
39.1 40.3
39.1 40.7
38.7 40.9
38.1 41.0
37.9 40.9
38.0 41.0
36.4 39.0
37.0 39.6
35.9 38.4
39.1 41.7

13
FEET
41.9
42.1
42.0
42.5
42.7
42.5
42.0
4l.7
4l1.8
40.0
40.6
39,6
42.8

14
FEETY
39.3
39.3
39.3
39.73
39.3
39.3
39.3
39.3
39.3
39.3
39.3
39.3
39.3

B-3

NOTE -~ POSITIVE SHANK
ANGLE INDICATES
SHANK TIP BELIW

CROWN

15
LBS
23024,.2
22591.3
22665.7
21192.6
19844.0
21422.0
20935.6
22461.1
21553.3
21988.3
21626.6
21365.4
21212.6

H
|
3
i
i
£
3
i
5
:




Day & - 304
Test No. - 7
Test Serleg No, =

"WEST JETTY - PORT HUENEME

stato 3500 b, 32 deqree movable flLukes

port husneme sand

~8.0 LEGEND
6.0 o= Crown Penetratilon
g0 &= Shank Tlp Pensirailon

ERNPTY STy

Fest
[~}
o

ersididne a0 000 T Tt b O RNt E IO a IR0 03 C0E0etAN s e beate s sats o o o bes

0.0 5.0 10.0 15.0 0.0 25.0 30.0 35.0 40.0 5.0

LEGEND
k= Shank Roll

..-.-'--..v.-..-v-._-‘u..-v

R T P Ty P P Ty Y TP P TPy Y P T Y T T TT T T T Y TY TY PY PV PTO U

Degress
[=3
o

v v L] L] L]
0.0 S.0 10,0 15.0 W.0 5.0 30,0 35,0 10.0 45.0

80,0 LEGEND

’ © = Chaln Helght on Boitom
60,0 M« finchor Foroce
70.0 4 v 'ﬂac\k Force

50.0 / \ —.—
0.04 5. i

30.0 [Porept N

0.0 -~ T Mengen
10.0

0.0-¥ I\ B A T

K1Ps

*~-~~.,__“

L] . | 1] A
0.0 s.0 10.0 15.0 20.0 2.0 30.0 15.0 10.0 5.0
finchor Drag Dletonce




TEST DATE

TEST NO.

TEST RUN

TEST AKEA

START=-END TInES

SEAFLOOR TYP&

ANCHOR TYPE

ANCHOR wEIGHT

FLUKE ANGLE-TYPE,
MOBRING LINE DESCKIPTION

1. DRAG DISTaAnCt Se
2. DECK TENSION be
3. ANCHOR TENSION 7.
4. PACKAGE DEPTH B

1 2 3 4
FEET KIPS KIPS FEET
0.0 37.5 13.9 41.0
2.0 39.2 14.5 4l .4
3.6 38.0 14,0 41.7
5.3 46.4 16.0 37.4
7.2 72.2 27.06 41.9
F.1 61.2 29.2 4242
11.4 4744 2.6 3J.5
13.2 44,5 21.0 39,4
15-3 520"7 Zb.O "2‘0
17.4 950.56 23.7 41.0
19.4 4B.4d 23.0 41.3

ODISTANCE BARGE TRAVELLED
DISTANCE ANCHOR TKAVELLED

P

ROTATION ANGLE

SHANK ANGLE

WIRE ROPE ANGLE 11.

DECK HORIZ.

O

[ d <
OLCOoOO N MmO

-

e o 8 o o & 8 O

G W@ WO O W

-
NN

13.6
14.3
15.2

STATE ANCHOR  TEST

304

7

0
WEST JETTY ~ PORT HUENEME
1146 - 1157
PORT HUENEME SAND
STATO

3500.00 .8«
32,00 DEG. ~ O 0=MOV 1=FIX

62 FT = 2.25 IN CHAIN,
170 FT = 24875 IN CHAIN,

. CHAIN LENGTH ON BOTTOM
ON BOTTOM

10, CHAIN WEIGHT
ANCHOR CROWN DEPTH

FORCE 12. ANCHOR SHANK TIP DEPTH
7 8 9 10
DEG KIPS FEET L85
7.5 37.2 275.8 14437.1
7.2 38.9 275.8 14435.4
6.5 37.8 285.0 15046.4
Se7 46,1 279.8 14701.9
4.9 72.0 257.0 13185.2
4.9 60.9 271.1 14127.7
5.8 47.1 276.9 14510.6
58 44.2 232 .4 l4575.2
S5¢5 52.6 273.2 14264.2
5.7 50.3 273.6 14288.4%
567 48456 27643 14472.3

84 FT - 2.185 1
34 FT - 2 IN

13. AN
l4. #A
15. 10

11
FEET
40.0
40.4
40.7
37‘9
40.6
40.7
37.8
37.8
40.3
39.2
39.4




CHGR  TEST

ENENE
MOV 1sFIX
' CH Ne 84 FT ~ 2.185 IN CHAIN
IRE AINy 34 FT - 2 IN WIRE ROPE
HOR ON BOTTOM 13, ANCHOR FLUKE TI? DEPTH  NOTE - POSITIVE SHANK
ER ON BOTTOM 7, WATER DEr M ANGLE INDICATES
AL DEPTH 15, TOTAL BOTTOM WEIGAT SHANK TIP BELIW .
TIP DEPTH CROWN
10 11 12 13 14 1%
F LBS FEET FEET FEET FEET L8S
4 14437,1 40.0 414 43,6 41.0 17937.1
4 14435,4 4044 41.8 44,0 41.0 17935%5.4
4 15046.4 40.7 42.1 44.3 41,0 18546.4
4 14701.9 37.9 40.0 4l.7 41,0 18201.9
4 13185,2 40.56 4245 44,73 41.0 16685,.2
4 14127.7 40.7 42.9 44,5 41.0 17627.7
4 14510.6 37.8 4042 41.% 41.0 1801046
N 14875.2 37.8 40.1 41. 4 41,0  18375.2 )
4 1426442 40.3 42.7 43,9 41.0 1776442 ;:
4 14288.4 39,2 “1.7 42.8 41.0 1778B.4 $
& 14472.3 39.4 42.0 43,0 41.0  17972.3 i
k
:
2
B-9




Day & - 304

Test No. = 8
Test Serles No. = O
WEST JETTY - PORT HUENEME
stato 3500 b, 32 degree movable flukes
port husneme soand
~10.0
8.0 LEGEND
6.0+ o= Grovn Panetroiion
s 04 & = Shank Tip Penetrailon
.’3 "Z.O-j
0.0 T el .
° TR TG Ty .
“ 204 It N
4.0 4
5,0+
8.0 4
10.0 v Y -y Y v v y ' Y
0.0 5.0 10.0 1S8.0 .0 5.0 30.0 35.0 40.0 45.0 50,0 §5.0
50.0
40,0 LEGEND
0.0 M« Shank Roll
- 1
20.0 ? = Shank Plich
T
§ 10.0 NETPTRRP SR THPRRY Sad v
%, 0.0-...1.. aea s T R
@ ~10.0+4
o
~20.0 +
~30,0 4
-40.0
~80.0 y y ¥ — — oy ¥ Y Y Y
0.0 5.0 10.0 15,0 20,0 5.0 30.0 35.0 40.0 45.0 s0.0 §5.0
100.0
80,0 - LEGEND
) o~ Chaln Hetght on Bottom
50.0 4 ¥ + Anchor Force
70,0 4 ¢ = Dack Force
60.0 4 g s N )
72} '-\q —p—
& 50,04 )_/
-4 w_g.y"v._'_._.'/
30.0 4 ‘,.—N»~-*--*-~00-~~k
20,0 ot
m.o%""*";*C
0.0 \ — o o .l 1 - T v v
0,0 5.0 10.0 15.0 0.0 25.0 30,0 38.0 0.0 45.0 50,0 §5.0

Anchor Drog Dlstance




STATO ANCHOR  TEST

1EST DATE 304

TEST NO. 8

T&ST RUN 0

TEST AREA WEST JETTY - PORT HUENEME

START=END TIMES 1222 ~ 1232

SEAFLOOR TYPE PORT HUENEME SAND

ANCHOR TYPE STATQ

ANCHOR WEIGHT 3500.00 L8

FLUKE ANGLE~TYPE, 32.00 DEGe -~ O 0=MOV 1=FIX

MOCRING LINE DESCKIPTION 62 FT = 2425 IN CHAINy 84 FT = 2,185 IN

170 FT = 2.875 IN CHAINs 34 FT - 2 IN Wl

1. DRAG DISTANCE 5. ROTATICN ANGLE 9. CHAIN LENGTH OGN BOTTOM 13. ANCr
2o JbCK TENSION 6. SHANK ANGLE 10 CHAIN WEIGHT ON BOTTOM 14. WATE
3. ANCHOR TeNSION 7. WIRE ROPE ANGLE 11. ANCHGR CROwWN DEPTH 15. T3T4
4. PACKAGE DEPTH 8. DECK HORIZ., FORCE 12. ANCHOR SHANK TIP DEPTH
1 2 3 4 5 6 7 8 9 10 11
FEET KIPS KIPS FreT De6 DEG JDEG KIPS FEET L8sS FEET
0.0 35.8 14.0 40.7 60 7.0 64 315.5 289.3 15333.1 39,7
2.0 39.4 ladh 40.8 1.3 He3 6.1 3942 286.4 15145.9 39.9
3.9 39.7 16.0 40.9 -.4 bt 5.8 39.5 288,99 15307.7 39.9
6.0 41.0 168 4l.1 -7 Hel 6.0 40.8 284.5 15019.3 40.2
7.9 47.9 19.0 41.3 -39 B8e7 56 47.7 279.7 14697.9 40.1
J.8 49.1 2640 41.9 =50 6.4 5¢% 48.9 279.0 14647.3 40.9
1l.9 59.4 30.7 42.2 7.7 9.0 94 59.1 265.3 13740.5 40,9
14.0 Y748 29.4 492.3 -10.6 10.0 56 57.5 265,22 13731.4 40.9
16.0 604 30.7 4244 -15.4 1L.4 956 el 26l.6 13493.8 40.9
17.9 58.7 3042 472.3 ~19.7 127 945 Sl 4 265.95 13750.0 40.7
20.0 60,2 30.6 492.5 =22.4 12.8 945 v 9 263.3 13607.2 40.8
DISTANCE BARGE TRAVELLED 20.0
DISTANCE ANCHGOR TRAVELLED 20.0




ANCHOR  TEST

PORT HUENEME

SAND
Ba
0  0=MOV L=FIX
CHAT IN CHAIN, 84 FT - 2.185 IN CHAIN

(Re REEE75 IN CHAIN, 34 FT - 2 IN WIRE ROPE

10R F N LENGTH ON BOTYOM 13. ANCHOR FLUKE TIP DEPTH NOTE - PDSITIVE SHANK

R pcEN WEIGHT ON BOTTOM 14. WATER DEPTH ANGLE INDICATES
.. 30OR CROWN DEPTH 15. TOTAL BOTTOM WEIGHT SHANK TIP BELJw
OR SHANK TIP DEPTH CROnWN
12 9 10 11 12 13 14 15
FEE FEET L8S FEET FEET FEET FEET L8s
41. 289.3 15333,.1 39.7 41l.1 43.3 4067 18833.1
41, 28644 15145.9 39.9 41e2 43.4 40,7 18645.9
ol. 288.9 15307.7 39.9 41.3  43.5  40.7  18807.7
ol. 284.5 15019.3 40.2 4l.4 43.8 40.7  18519.3
41. 279.7 14697.9 40.1 41.8 43.8 40.7 18197.9
42, 279.0 14647.3 40.9 42.3 44.5 40.7  18147.3
%2, 265.2 13731.4 40.9 42.9 44.7 40.7 17231.4
43, 265.5 13750.0 40.7 43,0 4445 40.7 17250.0
43. 263.3 13607.2 40.8 43.2 44.6 40.7 17107.2
B-10




Day % = 304
Test No, = 8
Test Serles No, = O
WEST JETTY - PORT HUENEME
stato 3500 lb, 32 dedres movable flukes
port huenems sond
~10.0
~6.0 LEGEND
6.0 4 © = Crovn Penetlrotion
4.0 a = Shank Tip Penstrotilon
o 2.0
JPRY —— o e Sow. SOOI
b 204 Treen \'__,,--o.m
4.04 ¥
6.0
8.0
10.0 L v L2 R L] v L4 L] L] LJ
0.0 S.0 10.0 15.0 0.0 8.0 30.0 35,0 10,0 45,0 88.0 55.0
§0.0
0,0 LEGEND
30,0 4 M= Shank Rell
20.04 ¢ = Shank Plich
9
¢ 10.04 e S
TR v e artr e i o s s
o
o ~J0.04
o
~20,0 4
-30.0-1
~40.0 4
~50.0 ¥ ) 2 L 5 1 3 T v L] Lg T T
5.0 5.0 10,0 15,0 20,0 25.0 30,0 35.0 10,0 15.0 50,0 $5.0
100.0
50.0 4 LEGEND
m‘ 0~ Chaln Helght on Bottom
-0 k= Anchor force
70.0 4 v = Dack Force
60.0 4 —
g 50,0 4 /'. ‘K"\/
X 40,04 /'
30.04 *——v
° Pt _LLT SPuving
e d T R ROV
o9 o o —o—o—o
10.0 -
o.o*‘“’w v ny v ’ " Y y ' Y Y
0.0 s.0 10.0 18.0 20.0 25.0 30,0 35.0 40,0 45.0 $0.0 $5.0
finchor Drag Dlstonce




STATO ANCHOR  TEST

TEST DATE 304

TEST NO. 9

TEST RUN 0

TEST AREA WEST JETTY -~ PORT HUENEME
START—-END TIMES 1917 - 1925

SEAFLONR TYPE PORT HUENEME SAND

ANCHOR TYPE STATO

ANCHOR WEIGHT 3500.00 LB

FLUKE ANGLE-TYPE, 32.00 DEG. - O 0=M0V 1=FIX
MOORING LINE DESCRIPTION 62 FT = 2.25 IN CHAIN, B4 FT - 2.

170 FT = 2.87% IN CHAINy 34 FT =~

1. 0RAG GISTANCE Se RUTATION ANGLE 9. CHAIN LENGTH ON BOTTOM
Ze DECY TENSION 6. SHANK ANGLE 10. CHAIN WEIGHT ON BOTTONM
3. ANCHOR TENSIUN 7. WIRE ROPE ANGLE 11. ANCHOR CROwN DEPTH

4. PACKAGE DEFPTH 8. DECK HORIZ. FORCE 12. ANCHOR SHANK TIP DEPTH

1 2 3 4 S 6 7 8 9 10
FEET KIPS KIPS FEETY 0EG DEG DEG KIPS FEET L3S
0.0 2345 %%E# 35.1 ~2.7 3.9 6.6 23.3 308.7 16623.7
240 33.4 6.0 34.6 ~2.8 3.8 6ot 33.6 293.1 15589.7
3.9 31.9 14.0 34.8 ~2¢38 4.0 6.2 31.7 297.8 15900.9
5.9 32.1 14.4 34,5 '3-1 5.0 b-Z 31-9 297.5 15863.7
8.1 49.3 20.5 35.4 -7.9 6.7 6ol 45.0 277.3 145317.8
10.1 59.0 2740 3602 -12.9 7.1 5.8 5847 259.7 13366.2
12.0 57.4 27.0 36.5 =20.1 9.5 5.5 5742 266.0 13787.2
13.9 52.6 25.5 37.56 =24.4 11.2 5.5 52+4 2T4.1 14326456
15.8 49,9 24.0 36.7 =-28.0 11.8 e 4 49.7 278.8 14636.4%
17'9 42.4 21.0 36.‘0 ‘27.3 1002 5.7 ‘QZ.Z 23507 1509‘0.3
19.9 52.0 25.0 37.1 -=26.9 10.0 Se b 51.8 275.2 14397.9
DISTANCE BARGE TKAVELLED 20.0
DISTANCE ANCHOR TRAVELLED 19.9




ANCHOR  TEST

0=MDV 1=FX
(HAINs 84 FT - 2.185 IN CHAIN
IN CHAINy 34 FT ~ 2 IN WIRE ROPE

3.
:4_ ENGTH ON BOTYOM 13, ANCHOR FLUKE TI? DEPTH NOTE - POSITIVE SHANK
5. tIGHT ON BOTTOM 14. WATER DEPTH ANGLE INDICATES
\ CROWN DEPTH 15. T3TalL BOTTOM WwEIGHT SHANK TIP BELOW

SHANK TIP DEPTH CROWHM

11
FEET 10 11 12 13 14 15
34, % EET L3S FEET FEET FEET FEET LBS

34, o7 166213.7 34.6 35.4 37.9 35.1 20123.7

34, «1 15589,.7 34.0 J4.8 37.4 35%.1 19089.7

33. «8 15%00.9 3442 35.0 37.6 35.1 19400.9

35, «3 14537.8 34.4 35.7 38.0 35.1 18037.8
35. o7 13366.2 35.2 36.6 38.7 35.1 16866.2

36. 266e7 13787.2 35.2 37.0 3a.8 35.1 17287.2

315, ol 14326.56 36.1 38,2 39.7 35.1 17826.6

35. «8 14636.4 3502 37.3 28.7 3%.1 18136.4

35. +7 15094,3 35.1 37.0 38.6 35.1 18594.3

«2 14397.9 35.8 37.6 39.2 3%.1 17897.9
B-11
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Doy # - 304
Test No. = 10

Test Serles No. -

°WEST JETTY ~ PORT HUENEME

statlo 3500 Lb, 32 degres movable flukes

port husneme sand

~10.0
~8.0 A LEGEND
6.0+ © = Crown Pensiratlon
4.0+ &+« Shank Tip Penetration
o "2.0-.
g 0.0 1%—--@-— b it o
P D ea
2.0 N
1.94 *‘“t\‘ e
6.04 &
8.0 4
10.0 v v v v Y Y Y Y p— Y
0.0 5.0 10,0 15,0 20,0 8.0 30.0 35.0 .0 15.0 S0.0 $5.0
50.0
40.0 4 LEGEND
30.0 - M = Shonk Roll
20.0 4 v = Shonk Plich
N
©
®
00T R RTTT T T i
o
o
o
~50.0 v ¥ T T Ll Y 2 o v L]
0.0 $.0 10,0 18.0 20,0 8.0 30,0 35.0 10.0 5.0 0.0 §S.0
100.0
20.0- LEBEND
.04 0= Choln Welght on Potiom
. ¥ = Anchor Force
70.0 + v~ Deck Force
0.0 4
v - A B
0. 50,04 ~
X 4.0 :
o B e P
20.0 - k
1.0 e R
0.0% Y T v T v ) T I ¥ !
0.0 s.0 10.0 15.0 0.0 2.0 30.0 35.0 40,0 5.0 §0.0 §5.0

fnchor Drag Dlstance




TEST DATE

TEST NO.

TEST RUN

TEST AREA

START—END TIMES

SEAFLOOR YYPE

ANCHOR TYPE

ANCHOR wEIGHT

FLUKE ANGLE-~TYPE,
MOORING LINE DESCRIPTION

1l DRAG OISTANCE Se
2e DECK TENSIIN 6.
3. ANCHOR TENSION 7.
« PACKASE DEPTH 8.

1 2 3 4
FEET KIPS KIPS FEET
0.0 17.2 2.5 41 .9
2.0 26049 8.C 41.9
4.2 29.5 14.0 42.8
be2 31.5 1%.0 42.8
3.0 33.7 17.0 42.6
9.9 514 26.0 44,3
11.9 57.5 29.0 4445
13.9 58.1 2947 45.1
l6.0 99.4 30.7 46b.3
18.0 60.1 30.8 46.1
19.9 51.7 25.0 43.9

DISTANCE RARGE TKRAVELLED
DISTANCE ANCHOR TRAVELLED

ROTATION ANGLE

SHANK ANGLE
WIRE ROPE ANGLE 11. ANCHOK CROWN DEPTH
DECK HORIZ,

[elleTio 000 NV JEVVIL VSRR VRN VNI SN U o A BN ]

e & o & s ¢ & & 2 2 b O

DR WNOTWOrOC O

[a¥]
(=]

[
O

(=]

o9

Q
¢ & 2 o o s s e O
—s Ve~ OoONOoOC OS>

pas
WD ~NE TSmO

[

—
[ASI

STATO ANCHOR TEST

3C4

10

0
WEST JETTY - PORT HUENEME
1619 - 1631
POPT HUENEME SAND
STATO

3500.00 LB

32,00 DEG. - O 0=MDV 1=FIX

62 FT = 2425 IN CHAINy B84 FT ~ 2.185 IN
170 FT = 2.875 IN CHAINs 34 FT -~ 2 IN Wl

9. CHAIN LENGTH ON BOTTOM
10. CHAIN WEIGHT ON BOTTOM

FORCE 12. ANCHOR SHANK TIP DEPTH
7 8 9 10
DEG KIPS FEET L8S
9.3 17.0 307.4 16542.4
7.2 2647 298.9 15974.3
7.3 29.3 233.0 15579.6
7.2 31.2 290.2 15394.3
6.7 33.5 290.2 15395.3
5.9 51.1 269.5 140721.3
5.9 57.2 260.% 13417.9
5.8 57«8 260.9 13449.1
5.9 59.1 257¢3 13204.1
5.9 59.7 25642 13136.0
6.0 5l.4 268.3 13935.4

13. ANCH
l14. WATE
15. TOTA

11
FEET
41.3
4l. 2
42.1
42.1
41.3
43,3
43.3
43.5
h4,.,4
44,0
42.2




NCHOR  TEST

HUENEME

O=MQV 1=FIX
HAIN,
CHAIN,

GTH ON BOTTOM
HT ON BOTTOM
OwN DEPTH

ANK TIP DEPTH

12 10
FEET T LB8S
4262 Te4 1654244
42.1 Ba9 15974.3
43.1 3.0 15579.6
"3’1 002 15’“'1-3
43.1 0.2 15395.3
44,7 9.5 14021.3
45.0880.5 13417.9
45.8 0.9 13449.1
47.1 7.3 13204.1
44.6 8.3 13935.4

84 FT - 2.185% IN CHAIN
34 FT ~ 2 IN WIRE ROPE

13. ANCHOR FLUKE TIP? DEPTH

14. AATER DEPTH
15. TOTAL BOTTOM wElGHT

11
FEET
41.3)
4l1.2
42.1
42.1
61.3
43,3
43,3
43,5
44,4
44,0
42.2

12
FEET
4242
42.1
43.1
43.1
43.1
44,7
45.0
45.8
47.1
46.9
44,6

13
FEET
447
44,6
4545
4545
45.1
46.9
47.0
47. 4
8.4
43.1
46.1

14
FEET
41.9
41.9
4le.9
41.9
41.9
41.9
41.9
41.9
41.9
41l.9
41.9

3-12

NOTE - POSIVIVE SHANKY
ANGLE INDICATES
SHANK TIP BELOW
CROWN

15
L35
20042.4
19474.3
19079.6
18894.3
18895.3
17521.3
16917.9
16949.1
16704.1
16636,0
17435.4

7 ; N
Sautndareiad i gl PRl




Doy # = 304
Test No, = 1}
Test Series No.

"“WEST JETTY - PORT HUENEME

stoto 3500 Lb, 32 degree movoble flLukes

port huenems sond

~10.0

-8 0 LECEND

-6.0 4 © = Crown Penetrotion

-1 0- 8 = Shonk Tip Penetrotion

o 204
® L T
K3 0.0 e e nr " d C Sy ;"-.
b 2.pd A~__‘

494

6.0 4

8.0 4

10.0 2 4 Y T T T T

0.0 S.0 10.0 §5.0 20,0 25.0 30.0 35.0 40.0

50.0

40,0 4 LEGEND

10.0 - ¥ = Shank Roll

20.0 v = Shank Pitch

. I T S e
1003 oo Pragoo-®

Degrees

0.9 35.9 40.0
90'0- LEGEND
’ © = Choin Neight on Bottom
80.0+ ¥ = Anchor Force
78,0 4 v+~ Peck Force
60.0- N
")
& 50.0‘ / .'/9\7._4
¥ 40.0- /' \‘,_—v-"’
320.04 7 S5
20 01/ I aadiie "N ORIV DE TR
1.0 .
0.0 4= r T T T Y Y Y T
0,0 5.0 30.0 15.0 20.6 25.0 30.0 5.0 40.0

fnchor Drog Distonce




STATO ANCHOR TEST
tEST DATE 304
TEST NO. 11
TEST RUN 0
TESTY AREtA AEST JETTY - PORT HUENEME
START=-EnD TIMES 1639 - 1651
S AFLOOR TYPE PORT HUENEME S5AND
ALCMOR Tret STATO
ANCHOR AEIGHT 3500.00 L8.
FLUKE ANGLE-TYPE, 32.00 DEG. -~ O 0=MJV 1=FIxX
MOORING LINE DESCRIPTION 62 FT - 2425 IN CHAIN, 84 ¢fT - 2.1

170 FT = 24875 IN CHAINy 34 FT - 2

1li.9 393 17,0 4l.6 -33.0 19,0
la.l 37.0 17.90 4145 =34.0 17.8
16.1 4lel 17.6 4l.7 -=-32.8 16.3
18.1 44.3 1900 42.2 °30-7 15.9
20.1 47.6 21.0 42.5 -27.1 14,7
22.1 5242 23,0 43.0 =2646 14.9
24.1 50.7 23.0 43.6 —¢8.1 16.1
2602 50.0 23.0 44 .56 -2809 16.5

39.1 2867.9 15239.9
38.7 284.1 14987.7
40.8 2822 1436645
44.0 2717.1 1452644
47.4 273,6 14292.9
5240 26841 13924.4
50. 4 270.8 14104.5
49.7 269.0 13985.9

1. ORAG DISTANCE 5« ROTATION ANGLE 9. CHAIN LENGTH CN 30TTOM 13
2. DECK TENSION 6. SHANK ANGLE 10. CHAIN #EIGHT ON BOYTOM 14
3. ANCHUR TENSION 7. WAIRE ROPE ANGLE 11« ANCHOR CROWN DEPTH 15
4. PACKAGE DEPTH 8. DECK HORIZ. FORCE 12. ANCHOR SHANK TIP DEPTH
1 2 3 4 5 6 8 9 10
FEET IS KIPS FEET DEG DEG DEG KIPS FEET L8S
0.0 205 sv¥¥¥ 42.9 2 6.3 o 20.4 310.,1 16720.7
2.0 29.2 i4.3 43.7 - 6.4 . 29,0 298.5 15947.5
4.2 32.5 14.0 41.0 -5.0 11.3 . 32.3 291.3 15470.0
5.9 45,6 21l.6 42.1 ~8.9 3.4 o 49.3 280,7 14766.0
Bel bl.3 27.5 43,2 -11.0 l1i.1 . 61.0 254 .8 13033.90
10.C 5¢.4 23.0 42.3 =22.8 15.7 . 52.1 269.,1 13994.8

AN ADd M DD S DD WHETD

PN OCOCT TNV NM

OO MNIPOOLT O~ W

DISVANCE BARGE TKAVELLED 26.0
CISTANCE ANCHOR TRAVELLED 26.2




ANCHOR TEST

RT HUENEME

I

O=MQV 1=F[X
CHAINy B84 FY = 2,185 IN CHAIN
IN CHAINy 34 FT - 2 IN WIRE ROPE

NGTH ON 30TTOM 13. ANCHOR FLUKE TIP DEPTH  NOTE — POSITIVE SHANK
IGHT ON BOTTOM 14. wATER DEPTH ANGLE INDICATES
T3 CROWN DEPTH 15, TOTAL BOTTOM WEIGHT SHANK TIP BELOwW

SHANK TIP DEPTH CROWN

10 11 12 13 14 15

T FEET LBS FEET FEET FEET FEET LBS

0 1 16720.7 42.0 43,3 45.6 42.9  20220.7

8 .5 15947.5 42,3 44,1 46.4 42.9 19447.5

3 «3 15470.0 319.3 41.7 43,3 42.9 18970.0

9 280.7 14766.0 40.9 42.6 34,6 42.9 18266.0

6 .8 13039.0 41.6 43,8 45.5 42.9  16539.0

2 .1 13994.1 40,2 43.1 44,1 42.9  17494.8

4 267.9 15239.9 39,4 42.5 43,1 42,9  18739.9

“ o1 14987.7 39.4 42.3 43.0 42.9  18487.7 :

6 «2 14366.5  39.6  42.5  43.3 42,9  18366.5 :

2 .1 14526.4 40.2 42.9 43.9 42.9 18026.4 :

6 b 14292.9 40.6 43.3 4444 2.9 17752.9 :

0 .1 13924.4 41.0 43.7 44.8 42.9  17424.4

6 .8 14104.5 41.6 4404 45.4  42.9  17604.5 s

> .0 13985.9  42.5 45.4 46,3 42.9  17485.9 i
:
3
b
3
:
]
3
3
i

B-13
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Doy # - 305
Test No. = 12

Test Series No.

Feet

Degress

KIiPS

" WEST JETTY - PORT HUENEME

bruce tvin-shonk 1100 Lb, fixad flukes

port hueneme sond

Anchor Drog Distonce

-10.0
-8.0 4 LEGEND
-6.04 o = Crown Penetration
-4.04 & » Shonk Tip Penetrotion
~2.0
0.0 §— P e S
2,04
4.04
6.0 1
8,0
10.0 ~t ™ T T T T Y T Y
0.0 5.0 10,0 15.0 2€0.0 25.0 30.0 35.0 40.0 50 50.0 55.0
50,0
40.0 - LEGEND
0.0 ¥ = Shank Roll
20,0+ 7 = Shank Piich
10.04
[ R e . s ST TR S WU WS SHU SN S S
-10.0
-20,0 4
~30.0 4
-40.0
~50.0 L T T T ] ) T -t T \
0.0 s,0 10,0 15.0 0.0 5.0 30.0 35.0 40.0 50 50.0 £5.0
o] ~ LEGEND
80.0 o~ Chain Weighi on Botiom
. ¥ = Anchor Force
76.0 v = Dack Force
60.0 1
50.0 o
40,0 ~ -
30.01 /./"— X R __.'_.9_..9—-9———*\7_,4
20.0-_'““"
lD.D-—H—.——‘-_H———bo—G——O_H‘-O-O
R s o o e e g ' My sy v r Y -
B.0 s.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 450 50.0 55.0




}*—"

TEST DATE

TEST NO.

TEST RUN

TeST AREA

START-END TIMES

SEAFLOOR TYpPE

ANCHOR Typt

ANCHOR WEIGHT

FLUKE ANGLE~-TYPE,
MOORING LINE DESCRIPTIUN

l. DRAS (ISTANCE S
2. DECK TENSION 6.
3o ANCHOR TENSION 7.
4. PACKAGE UEPTH Oe

1 2 3 4
FEETY KiPS KIPS FEET
0.0 249e1 #%2%E  thdes
2.0 22.4 $4%%%  dhenk
3.9 1.4 45%%& wndga
5.9 35,1 2%edk  xdpie
7.8 35.4 *6%4%  dpses
9.7 32,3 d%%%%  Rgpk&
11.6 0.4 *®¥4% g4z
13.9 31.5 %%64% k4483

15.8 32.H 6% ka2t
17.3 32.7 k%% typs
19.8 32.8 %92 k502
2l.8 34,2 S5 %% ot d
23.7 34,74 S%%x$%%  whged
25.5 3Ce2 =%%%% %300 s
27.7 34,2 S%6%  Sppis

DISTANCE BARGE TRAVELLED
DISTANCE ANCHMOR TRAVELLED

ROTATION ANGLE

SHANK ANGLE
WIRE ROPE ANGLE 11. ANCHOR CROWN DEPTH
OECK HORIZ.

5
DEG
sebh s
e
*Eeke
'TITL,
YTy
Iy
YT
reekh
ceds
I L
wrsas
wERh
*EI R
eEake
XYY

8.0
27.7

o}
DEG
YT Y)
111
rEkud
TITT
T
2e80d
rre e
sEute
TTYT
It
FekEs
e kes
YL
s4te%
1111

5RUCE ANCHOR  TEST

305
12
0
WEST JETTY - PORT HUENEME
812 - 824
PORT HUENEME SAND
BRUCE
1100.90 LB,

¥2&2% DEG, - O 0=MDV 1afF[X

62 FT ~ 2,25 IN CHAIN, B4 FT - 2,185 IN
170 FT - 2.875 IN CHAINy 34 FT = 2 IN wl

9. CHAIN LENGTH ON BOTTOM
10+ CHAIN WEIGHT ON BOTTOM

FORCE 12. ANCHOR SHANK TIP DEPTH

7 B 9 10
DEG KIPS FEET LBS
AL R T 3 294.1 15654,1
e84 A4 299.9 16041,.4
LR AL L L2 25ha9 15173.7
202k s hkES 282.2 14865.8
SEEds  EkdHa 282.2 14863,3
ESdk  2EbE % 288.8 15301.6
e Sk s 29243 15537.5
$eddke  dErRn 287.3 15202.8
LA LN 1] 287.0 15180.3
$R%0E  ShENE 286.3 15138.2
2R R AAbtk 25,7 195164,1
VEELE  HeGER 28441 14990.9
LI E T T Y T Y Y 28542 15060.4
e A¥E & 294.9 15710.5
RbEE  SkkOE 286.6 15157.9

13. ANCH
l4. wWATE
15. TATA

11
FEET
tevan
TTYY)
e
I IYTY
1111
*EEAR
Ity
TITY
TIIY
Iy
I
TYIL
YY)
212 T
T




ANCHOR  TEST

R HUENEME ’

ND

0=MOV 1=FIX
b cHAIN, B84 FT = 2.185 IN CHAIN
IN CHAIN, 34 FT - 2 IN WIRE ROPE

LENGTH ON BOTTOM 13, ANCHOR FLUKE TIP DEPTH NOTE — POSITIVE SHANK

BEIGHT ON BOTTIM 14. WATER DEPTH ANGLE INDICATES
CROWN DEPTH 15. TITAL BOTTOM WEIGHT SHANK TIP BELIMW
SHANK TIP DEPTH CROwN
| ¢ 10 11 12 13 14 15

+FEET LBS FEET FEET FEET FELY LBS

294.1 15654,1 LA L 22 ik k *x%k & k&% % 16754,.,1
299 .9 16041.4 AL LR LS 2 2 356 ¥ ek 17141.4
25649 15173.7 *EF % chkEs *&xe & *EkCkS 16273.7
28242 14865.8 L2 2 X X *EEkek 5% % o EE% 19965.8
2322 14863.3 etk L2 2 2 AL X R *$5%%% 15963.3
288.8 15301.6 *$Er % LA 2 L X *eo¢ ¥ *5Ex% 16401.6
2923 15537.5 ek LR XX LA 2R T ) (X2 X 2 16637.5
287+.3 15202.8 XX X %% LELE 2 E2 2 2 L] 16302.8
287.0 15180.3 k% *3%4% 5t d stk ek 16280.3
286,2 15138.2 L XL 2 2 LI E L 2] *rs& e *EEx % 16238.2
286,.,7 19164,.1 LR X L X & *568 % (AL 2L 16264.1
284.1 14990.9 L2222 ) L2 2L X 5% % *5%4 % 16090.9
26542 15060, 4 5k r (X2 X X2 L2 32 R *eesd 16160.4
294.9 15710.5 LA R 2 24 *E¥%S 266 $ 5% 16810.5
286.6 15157.9 LA L2 2 LE X 22 *6 5 ¥ *EE % 16257.9

B-14




Doy & - 305
Test No. - 13
Test Series No. = 0
WEST JETTY - PORI HUENEME
bruce tvin-ehonk 1100 Lb, fixed flukes
port hueneme sond

~10.0

~8.0 4 LEGEND
6.0 o= Crovn Penetration
<4 O 8 = Shonk Tip Peneiroiion

“20+

0.0 s s P e e
2.0
4.5
6.0+
8.04
10.0 T Y y T

5.0 k.0 10.0 15.9 W.D 5.0 33,0 38.9 4.0 45.0 £0.0 €S.0

feet

$0.0
40.9 4 LEGEND

3.9 4 %= Shonk Rotl
20.0 v = Shonk Pitch
:0.C 1

I o e e e e e o e
~i0.34
~20.0
~30.9 A
~40.3 4

Oagress

v v L R
0.6 6.2 16.9 15.3 0.9 s.0 22.9 35.0 49.9 15.9 s0.9 6S.9

.51 Ch #“;"f’ Bo

: o0 = Choin Height on Botlom
80.2 1 X = Anchor force

70.9 4 v« Deck force

KIPS
8
t

e " a1 B T
0 2.9 %.9 0.9 35.9 4.9 45.9 0.9 §5.9
Ancnor Orog Dlstonce

ot bt

A ay




BRUCE ANCHOR  TEST

TEST Davr 305

TEST NO. 13

TLST RUN 0

TeST AREA WEST JETTY - PORY HUENEME

START-END TIMLS 836 - 8590

SEAFLODN TYPE PORT HUENEME SAND

ANCHOR TYPE BRUCE

ANCHOR «EIGHT 1100.00 t8.

FLUKE ANGLE-TYPE, ¢x%4% DEGe ~ O 0=MOV 1=FIX
MOORING LINE DESCKIPTION 62 FT = 2.25 IN CHAIN, B4 FT - 2.1t

170 FT — 2.875 IN CHAINy 34 FY - 2

1. DRAG DISTANCE S5« ROTATION ANGLE 9. CHAIN LENGTH ON BOTTOM 13
Ze DECK TENSIAON 6. SHANK ANGLE 10. CHAIN WEIGHT ON BOTTOM 14
3. ANCHOR TENSION 7. w~IRE ROPE ANGLE 1l. ANCHOR CROWN DEPTH 15.
4. PACKAGE UEPTH b. DECK HGRIZ. FORCE 12. ANCHCR SHANK TI? DEPTH
1 2 3 4 5 6 14 8 9 10
FELY KIPS kIPsS FEET DEG DEGC DEG KIPS FEET LBS Fi
0.0 24.5 ®5%%  xsekd  FALLE  XEEFT  SEkEF  FROkE 235.4 1574l1.8 *%:
2.0 3061l BEESE S¢S 9  SFKSE  CXERE EE¥E NHeh& 291.1 15453.8 %
4,0 36.3 FEFRP fedtE XSOk HEEVE SeAER AEHE% 2829 14908.1 %
5.8 35,5 $4#%%  Txued  KEeo®  SEFET KOEked g 0kE 2¢86.0 15117.3 *4
7.5 32.9 $%%%% g4k B40P  ¥eAEE HEKEE S 0N 290.6 15422.5 ¥
Yel 312.5 ¥HEES K4k SO0 kvs AN EE S EEE EEIRX 298.1 19924.2 %
11.9 Ihek HxeAE  FEGkd  FE%et XEFed THRT KEgdd 284.8 15037.2 %
13.08 33,3 se83% L% kv kEE S EFRE  SEHEZ REN4E 289.2 15330.2 %%

15.8 35.2 F%%4% 5t 2%k SEE¥E FEEKE EEEGS 286.7 151614 s
17.3 J4.7 FEEHE  FEBFE FECEE  LEEFE HEFER S EAEF 296.9 15839.0 *%
19.8 5.4 H458¢  oeEE  Be&Ex  TXKET K EEE  Lkbes 286.6 15155.3 %

21.6 37.4 $EKEE  tEE6s  SEEEE  FULB¥  FEOEE  EREEE 288.0 15288.1 %
23.5 F3.6 ThEek  SEesx 2Kk 2EEIT LEEEE $Eeke 294.1 1565642 %
CISTANCE B8ARGE TRAVELLED _4.0

DISTANCE ANCHOR TRAVELLED 23 5




ANCHOR  TEST

RT HUENEME
NO

0=MOV 1=FIX

CHAIN, b4 FT - 2.185 IN CHAIN ;
IN CHAINy 34 FT - 2 IN WIRE ROPE

ENGTH ON BOTTOM 13, ANCHOR FLUKE TIP DEPTH NOTE ~ POSITIVE SHANK .
EIGHT ON BOTTOM 14. 4ATER DEPTH ANGLE INDICATES z
CROWN DEPTH 15. TOTAL BOTTOM HEIGHT SHANK TIP BELUw <
SHANK TI? DEPTH CRONWN :
9 10 11 12 13 14 15
FEET LBS FEET FEET FEET FEET L8s

12954 15741.8 *okks *EEtE *E%EE *SkEE 16841.8
h291.1 15451.8 sheke T2 Y] seEE & 'TXIT 16553.8
2829 14908 1 *46% 8 LT T 2 eIy T LY 16006.1
286.0 15117.3 T Y *rhsd s48% % *EeE 16217.3
290.6 15422.5 ' TrYY e 'TIT R T TY 165225

298.1 15924.2 Iy YTTY) FYI1Y; YT Y 1702442 Z
284.8 15037.2 YT T sheet EEE N sEeee 161372 2
289.2 15330.2 131y sered TTTY TETT. 1643042 #
286.7 15161.4 SRt s 11232 *E8 % ¥ L2271 16261.4 =
296.9 15839.0 Iy ITYY sheks seEEE 16939.0 %%
286.6 15155.3 TI1Y SEED R 31 L) T TETT) 16255.3 =
288.6 19288.1 Iy TIT Y EEEE 2111 16388.1 b
294.1 1565642 Ty 'TITY Iy YETT. 16756.2 =
h i

i

(e B L",‘l T
e

B-15




A et it i e

s 1.6 olsnn

. G

foy =

Test No., =

~ 305

14

Test Serias No. =~ O WEST JETTY - PDRT HUENEHE

tuvo fLuke bolonced w/o ball guide BOOG Lb, 40 geg mov flukss

Feat

Degrees

K1PS

port hueneme song

-10.0
-8.0 LEGEND
-6.0 4 0 = Crown Penetration
4.0+ 6 = Shank Tip Penetrction
L] 1 LJ T R4 a
%.0 30.9 35.0 40.0 a0 50.0 55.8
40.0 LEGEND
30,9 ® = Shonk Roll
20.04 v = Shonk Pitch
10.0
0.0 1
-10.9 —e =i
~20.9 9
-m_g-n
-’n-o-
~50.0 A T Y Y T T
0.9 5.0 10.0 15.3 2.9 5.9 .0 5.0 0.5 1.9 50.0 55.0
100.8
30.04 . LEGEND
0.0 © = Chein Height on Bottom
et ¥~ finchor Force—
70.01 v ~ Deck Fo:ge‘
60.0 >
$0.0 4 /'
40.9- Pl R
30.0 4 -
L H T ¥ T L
a.0 30.0 35.5 4.0 450 50.80 585.0

finchor Draog Distonce




——— et eed

TdD FLUKE ANCHOR  TEST

TEST OGATE 305

TEST NO. 14

TEST RUN 0

TEST AREA «EST JETTY - PORT HUENEME

STARKT=END TIMES 1058 - 1112

SEAFLOOR TYPE PORT HUENEME SAND

ANCHOR TYPE TW0 FLUKE

ANCHOR WEIGHT 8000.00 LB,

FLUKE ANGLE~TYPE, 45.00 DEGe. ~ O D=MOV 1=FIX

MODRING LINE DESCRIPTION 62 FT - 2.25 IN CHAINy B84 FT - 2.18% I

17C FT = Z2.875 IN CHAINs 34 FT - 2 IN Wi

1. DRAG DISTANCE 3. ROTATION ANGLE G CHAIN LENGTH ON BOTTOM 13. ANCH
. 2o DECK TENSICNM 6. SHANK ANGLE 10. CHAIN WEIGHT ON BOTIOM 14, #ATE
3. ANCHOR TENSION 7. wiIR-: ROPE ANGLE 11. ANCHOR CRORN DEPTH 15. YOTA
4. PACKAGE DEPTH 8. DECk HUWIZ. FORCE 12. ANCHOR SHANK TIP DEPTH
1 2 3 4 9 6 7 8 9 10 11
FEET KIPS KIPS FEET DEG DED OEG KIPS FEET LBS FEETY
0.0 19.3 22 2 %2 46.5 -4.3 -7.8 Te? 19.1 310.4 16738.6 45.9
Ze0 28.6 7.0 43.8 -89 -d.2 6.5 r 300.9 16106.3 44.3
3.9 36.8 4.0 44,1 -9.1 -9.,2 6.2 30e6 299.3 19998.9 Hég,7
6.0 41.4 i8.7 44,4 -9.3 =93 6.0 411 284.9 19%43.2 45,0
3.1 2.9 23.4 44.6 -9.4 -10.1 S5e8 Y247 263.1 13983.8 4943
10.0 60,3 27.5 4547 -9.2 -10.1 S5et 60.1 263.4 13610.1 4603
g 12.0 64.0 30.4 45.9 -9.,3 -10.7 5a4 63.7 258.4 13278.1 4646
14,0 77.3 35.8 46a2 ~-9.2 =10.3 52 77.0 243.8 12314.0 46.9
16.0 8l.9 33.0 46.5 -9.2 -10.8 5.1 31l.6 24C.6 12093.7 47.1
18.0 85.2 4040 4646 ~9.4 -10.9 5.1 84,9 236.2 11801.2 47.3
DISTANCE BARGE TVRAVELLED 18.0
DISTANCE ANCATIR TRAVELLED 18.0

L T o —

[] b e T A A Y

N a4




> EDPDL 2T

1
ta}

NS O™ O WO

HOR  TEST

ENEME

MCV 1=FIX

Ne B84 FT ~ 2,185 1IN CHAIN
AINy 34 FT - 2 IN «IRE ROPE

ON BOTTOM
ON 8OTTOM
DEPTH

1P DEPTH

i0

L85
16738.6
1610643
15998,.9
15043.2
13989.8
13610.1
13278.1
12314.0
12093.7
11801.2

13. ANCHOR FLUKE
14. wATER DEPTH

15. TOTAL

11
FEET
46,9
44.3
Yb,.7
45.0
45.3
46.3
4646
45.9
47.1
47.3

BOTTOM

| 93
FEET
46.2
“3.‘5
43,7
44.1
44,2
45.3
455
45,8
465.1
46.2

TI? DEPTH
4E1GHT
13 14
Fee T FEET
45. 6 465.5
l’b.q 4605
47,2 46.5
47.56 %6.5
47.38 46.5
48.4d 46.5
49.1 4645
49.4 46.5
4%.b6 46.5
49,7 4b6¢9
B-16

NOTE ~ POSITIVE SHANK

ANGLE INDICATES
SHANK TIP BELOw

CROWN

15
L8S
24738.6
24106.3
23998.9
23043.2
21989.8
21610.1
21278.1
20314.0
20093,.7
19801.2

[P TR




MOS | 9 DIASMA WX 8.1

14 18,22 WD 73 P, i X-IromL . ¢

Ooy & - 305
Test No. - 15
Test Series No.

“%WEST JETTY -~ PORT HUENEME

two fLuke bolonced w/o boll quide 8000 Lb, 40 deq mov flukes

pory hueneme sand

-10.9
-8.9 4 LEBGEND
-£.04 ¢ = Croun Penetrot.on
4.0 a = Shank Tip Penetroticn
1; ~2.04
R S e S —
w 2.G
4.0 4
6.0~
8.9
19'0 L ¥ L LA L v ¥ T T
0g 5.0 10.9 15.9 2.9 25.0 30.2 35.0 4G.0 45.3 50.0 S5.8
50.0
40.5 - LEGEND
0.0 M- Shcnk ROLL
- i Pid
20 0 - ¢ = Shank Piich
§ 10.0 4
“‘*“H——*’T*W
5 c.o&::!:__'___’___’_,_,._ -
@ -i0.04
a
~20,9 4
~30.9 4
-40.0 4
-50.0 T T NS o T Y T ™ T f
0.6 5.0 10.9 R 8.5 .0 .0 35.0 40.9 15.0 S0.90 +5.5
o] CEGEND
. 0 = Chain Height_gneBottom
0.0 # = Anchor Ferce
70.04 9 = Dack ce
& 66.5
S0.9 4
™3 40.0 4 //’ LS
. T e
004 p—7 T
.94 e
10.04 .- - ® &t — 0
0.9 4 T r ' T r ' . T T
0.0 S.0 10.6¢ HERY 2.0 3.0 30.0 5.0 40.0 45.0 0.0 s5.0

finchor Orag Distonce




Tad FLUKE ANCHOR TEST

TEST DATE 305
TEST ~NO. 15
TEST RUN 0
TEST AREA HEST JETTY — PORT HUENEME
START-END TI<ES 1123 - 1134
SEAFLOOR TY?¢ PORT MUENEME SAND
ENCHOR TYPE Twd FLUKE
THOK wEIGHT 8000.00 LB,
FLURE ANGLE~TYPE, 45,00 9€Ge - 0 0=MOV 1=FIX
MGORING LINE DESCKRIPTION 62 FT = 2.25 IN CHAINy 84 FT =~

170 FT - 2.875 IN CHAIN, 34 FT

1. DRAG DISTANCE 5. ROTATION ANGLE 9. CHAIN LENGTH ON BOTTOM
i 2. DECK TENSIUN 6. SHANK ANGLE 10. CHAIN WEIGHT ON BOTTOM
3o ANCHUR TENSTIUN 7. WIRE ROPE ANGLE 11, ANCHOR CROCWN DEPTH

“. PACKAGE DEPTH 8. DECK HORIZ. FORCE 12. ANCHOR SHANK TIP DEPTH

1 2 3 “ 5 6 7 8 9 10
FEET LIPS KIPS FEET DEG DEG DEG KIPS FEET Las
0.0 1.9 2%&e% 45.8 1.9 ~l.6 6.2 16.9 376.1 17498.7
2.0 2’3.5 1.’08 ‘Qbob ‘-nb -Zol 6.0 28.5 30‘1.7 1635808
4.1 33.0 16.5 LbH.? 2.0 ~4.1 6.1 32.3 297.0 15847.3
6.2 37.5 18.2 4he5 et ~-447 6.0 37.3 290.3 15405.3
Be2 49,9 3.9 4604 3.2 4,4 Ye6 49.7 27644 14474.5
1C.2 6bet 0.0 45,0 3.4 -2.2 5.4 66.1 256.2 13130.7
12.2 74.9 3440 “ho7 3.9 -k 561 T4.6 24847 12635.1
14.3 8l.4 37.0 45, H 3.9 «8 5e2 8l.1 238.9 1198l.4
1643 35%.6 33,8 4Ha 0 3.3 1.3 5.2 85.2 233.4 11617.9
18.3 Yoa4b 39,3 4547 2.4 2.8 542 86.0 231.9 11517.56
20.3 8c.3 40,0 65,5 2¢2 3.3 5e2 86.0 232.9 1158B4.0
DISTANCE RARGR TRAVELLED 20.0
DISTANCE ANCHOR TRAVELLED 20.3




}
10 FLUKE ANCHOR  TEST

JETTY -~ PORY HUENEME

- 1134

HUENEME SAND

LUKE

0.00 LR,

JEGe - 0 0=MOoV 1=FIX

= 2+25 IN CHAIN, 84 FT - 2,185 IN CHAIN

T = 2.879 IN CHAIN, 34 FT - 2 IN WIRE ROPE

y. CHAIN LENGTH ON BOTTOM 13, ANCHOR FLUKE TIP DEPTH NOTE - POSITIVE SHANK
O.

CHAIN WEIGHT ON BOTTOM 14. WATER DEPTH ANGLE INDICATES
1. ANCHOR CROWN DEPTH 15, TOTAL BOTTOM WEIGHT SHANK TIP BELDW
'« ANCHIR SHANK TIP DEPTH CROWN
3 9 19 11 12 13 14 15
KIPS  FEET L8S FEET FEET FEET FEET L8BS
1643 37641 17498.9 %ed 45.8 49.0 45.8  25498.u
b 28.5  304.7 16358.8 45.7 45.5 48,7 45.8  24358.8 .
32.4  297.0 15847.8 46,5 46,0 49.3 45.8  23847.8 ;
37.3  290.3 15405.3 4648 4643 49.7 45.9  23405.3 :
49.7  276e4 14474.6 46,7 46,2 49,5 45.8 2247446 3
66.1  256.2 13130.7 45.1 44.9 48.1 45.8  21130.7 :
T4e5  248.7 12635.1 4647 46.7 49.8 45.83  20635.1 ;
8l.1 238.9 11981.4 4645 46.6 49.7 4%5.8  19981.4
B5.2  233.4 11617.9 46.5 46,7 49,7 45.8 19617.9
86,0  231.9 11517.6 4645 46.8 49.8 5.8  19517.6
B6.0 232.9 11584.0 45.3 46,6 49.6 45.8 19584.0
g
i
1
:
i ,
3 ’
§
3
B-17
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Appendix C

DATA FOR INDIAN ISLAND TESTS
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Appendix C

DATA FOR INDIAN ISLAND TESTS

All the data for the anchor tests conducted at Indian Island in mud
are included in this appendix. Refer to the introduction of Appendix B
for a general description of the data plots and tabularized listimgs.

Problems occurred with the depth measurement. Good depth data was
recovered in only two (tests 5 and 12) out of ten tests. The instrument
package was not used for two of the tests presented. The pressure
tranducer line was continually becoming kinked or blocked with mud.
Final anchor depth was recorded for one other test (test 2) after the
pressure hose apparently become unkinked.




[T
JRidirl A A

RS TR

TIREET 5 1.0 DISHLA VX 02

Dcy & = 207

Test No. =

Test Series No.

1
"% INDIAN ISLAND

twa fiuke bolonced w/o bollguide
silty cioy

-10.0
~8.0 4 LEGEND
5.0 - 0 = Crown Penetirotion
’ - T :
-4.04 4 = Shark Tip Penewvrotion
_‘; ~-2.0 4
G4t B DB P8 OB PS8 ———— A —8———8n
L 2.0
4.0 4
6.0
8.0 4
10.0 U T Y T T T T - T™ T T T ™
0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.9 45.0 50.90 55.0 £0.0 65.0 78.0
50.0
40.9 4 LEBEND
30.94 # - Shank Roll
V- :
0.9 4 Shonk Piich
§ 10.0
T R'T. i e e e e L e R
o A e L e  aa
g '10.0-’
IR AL AEL UL TR ¥ SR R E R 2P 2T o DT LTS SRS PR TS SN Y R v Pem R Poaaep oy
~30.0 4
-40.0 4
-50.0 T T T T T T T T 1) T T T T
0.0 5.G 10.0 15.0 20.0 25.0 30.0 35.0 40.0 45.0 50.9 55.0 60.0 65.0 70.9
i00.0
90.0 - LEBGEND
: 0 = Choin Height on Bottom
80.0 %= Anchor Force
70.9 v = Deck Forcs
E 60,0 4
% 50,04
X 40.04
30.0- 0
20.0 4 ) . #vﬂ.m:’;:__ _-i_.——___-_—-—-—-___*‘;——*-_ S5 ~ss | Sl
10.0 - K=K = b= M= = Y = o= FoR: R
n.aI—-.—qrrqh-o-p-qur-,4nﬁE’f:/‘h*}j*F_e‘hje—4r——:_emiy—?1*—'—1k—-—‘—:—_‘—_74*—6_:¥—__4}r0
3.9 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 45.0 50.0 55.0 €0.0 85.% 70.0

Anchor Drag Distonce




T FLUKE ANCHIR TesT

TEST 2atr 207
TEST Wi, 1
TEST »Un 0
TEST Aev i INTGTAN ISULAND
STIIT=ces Tlags l6ld = 16h4h
SEAFL "on T2 SILTY CLAY
ANCRNY Tye: Twd FLUKE FALANCEL w/0 2ALLGUIL
ANCH T s lonT B00UL.00 LA,
FUUKE aGuee=TYP o 4G .00 5EG. - 0 O=MQv 1=F[XK
MCIRING LIl wrzoyLWieTIiun 1860 FT - 2.0 IN ChAINy 270 FT -
1o 226 nintante 5. ~UTATIZN ANGLE e CHAIN LENCTH GN 8OTTOM
RS DV I IR RN e S=aMn ANGLE 19. CHAIN At IGAT CN 801704
Ge ANVCEos TousldN fe alst n~ire anhGiLt ile ANCAUx CweCaN GEPTH
Ge PAlLAAyr Ut PIR R, Lell Rox]Ze FORCE 126 ANCHLx SHANK TP OEPTH
1 2 3 4 5 6 ? 3 ‘3 10
FECTY nlP> <iPS Fevi 40 Jts LEG KIPs FEET L3S
0.7 3%%%% Jon  £1ETL Tad =135, &8s  FEEEHE L L8%E EEHEI4D
PN I FLe T 1lev¢ RN 1«9 —1(,.'} FRLaNF o REX EE X227 [ X XXX E-X]
L, 0 e w 1204 L%ttt Lot =17.,0 %43%% $2%3% $0088s 20428
t.C XX RN Lieh #F2%%¥ 1e9 =179 ES4% g H04%%  ¥eEEXE SO ECELE
8.0 LETE S 12.u FANEF 1ed =175 %%4%% 5%k 268868  S3H5EKX
10,9 s%c%% 1letr %&3%7F 1e5 =17a1 %22%% £23% S48t  $L6465%
12.7 s$%ed 12en F¥F%% 165 =ldel FFLEE  HEHEd  thEdEk  FHHNLE
13.0 LR 124 LR ] 1o/ —-14.2 [ X2 2 LR 22 2 (2 22 %] (X2 2% X
15.C £5%5% 4 1441 e RN L% —lce4 LE2 X34 FEEEH X3 3 8] (222 22 3]
16.0 #23%+ 13el FTEELL 2eD —lhaeb HHAE¥  HFEEXT  LIAEEE  LEEFEES
17.2 r &4 ¥ 13e3 YRS 2.2 -1%e% $EF &% CREEE LR X 1N L EZ 2 X 2 -
22.0 £ 3e" 14el THREe® det  —19.90 43,1 17.2 22649 Yl34.l
23.7 RE 4. ZF3Fe e  ~19.79) 47.7%3 175 2295 9035,.4
2S. C3ed iHel EEEERF 2eH =179 4242 17.5 225.4 9032.3
27.7 e Iv42 #3358 leDd —l9a.c¢ 4l .8 17.5 22544 7032.3
2E.% 2.1 1. FELEFX 2.1 =13.5 4lal 134 215.5 8315.6
3C-f: 274 !7-\) Far & Len -174% "1.0 l("-‘) 21"08 8265."
32.% Zhan 14,0 %#%v4% 162 -1944 “l.u 13> 21l4.9 2270.3
JE.H R 1. *&¥x: 7 =l-a4 4Co¢ 19.3 213.1 4145,7
30,2 ‘el 17.~  *5¥%k 5 ~1iv.3 4.0 20.0 2lle5 10241
4Ca1 2hHael i7ed %1% ol =iv.2? 0.2 2G4 21Ce1 7930.7
41.2 23.7 2.l w82 —3e3 —-13.4% Iney 22.% 2C0.1 7203.7
43.1 29«1 PAVIFD B L N -3.3 ~1l.4 Jdet 22.7 19647 7107.5
49,1 2n. Al HHEIEX -3.3 -17.4 3R 7 2245 199.1 7134.4
48,7 147 LUehH  FEeER -343 —=i9.4 53.1) 23.6 194,¢ 6795.43
80.? Ji.1 22eH FuTAF -3e3 =17.4 37.¢ 4.8 ltoe? 6368.3
S56.2 1.1 Z0e}  FTEEER ~%e3 =137 37.¢ 24.3 lobe8 6397.0
58,4 30,7 2ek  XFTEF -3.4 =l3.7 37.5 PR 190.5 6913.5
T4 LA 2el S -3.3 =20.1% 27.% 4.4 190.6 6523.8

¥ S F¥ T 3
L, 2 siei 23 #re ey —3.3 ~i\el t7ed 24.3 188.8 6392.46
LA 350 2l FFAERR 3.4 =200 te ! 2547 18249 5965.5

DISTANTY u~st TRavbkLLt o 79.9
DISTANLY a~ND=a< Travetis? AN

O

- s = e - =TT




& ERCHTR  TeST

| ANCEE w/0 BALLGUIDE

} O0=M0v 1=F[X
I ChaINy 270 FT - 3.0 IN CHAIN

I LENGTH ON B0TTO® 13, ANCHOR FLUKE TIP DEPTH NOTE - POSITIVE SHANK

» «E1GAT CN B30TTO%M  1l4. WATER DEPTH ANGLE INDICATYES
» TRCAN GEPTH 15. TOTAL BOTTOM WEIGHT SHANK TIP BELOW
< SHANK TIP DEPTH CROWN
4 10 11 12 13 14 15
FEET L3S FEET FEET FEET FEET L8s
vEd80d  LbohFER LY khkne I XIT X 88.0 L TE 233 1]
FREL4E  SGLEEEH T ey ckEdk Ktk ke E 88.0 *EREEER
SRTEEE 2T EESE I Y P T X *EE £ 88.0 SRS EEEE
FhEeRE  webbeRE T2 2 Y22 Y rhkX % 88.0 shkk bt
SESEES SRR RKEE bekgd L2 2L X L ET Y ¥ 88.0 *EEEEEE
LR S 2K LEE X B LE LR xet % LR L X 88.0 *s¥555¢% -
L *%%%e% %44 e ek L2 22 2 e 4% 88.0 R4 66 ‘
| tetoss R es YTy sthdh T 88.0 Y TIITL 3
CokeEe  FRERERQ TN SEEGk 31T Y 58.0 *ES RS g
¥ORERG  GHEEGEE L X I XL X T L 88.0 S0 EE 3
LE R X2 X LR EE R LR 2 K LR 2 X X LE 22 24 88.0 L2 L X 22 42
22609 Yl34.l A% KEEEE EEEeE 88.0  17134.1 H
2295  9035.4  t¥%kE SEREE KEERR 88.0 17035.4 3
225.4  9032.3  s¥est 4edkk KEkE 88.0 17.32.3 3
225.4 903243 t¥%EE K45 2% KERE 88.0 17032.3 2
215.5  8315.6  skeks  e¥esE K26 8% 88.0  16315.6 %
214.8  B265.9  F%d%e HEeEE H460D 88.0 16266.9 z
214.9 827043  #%%56 446 %  seeds 88.0 16270.3 4
213,10 8145,7  #ewde  ekks dEees 88.0 16145.7 3
L 212.5  £102.41  s¥xsk K80k FEkEX 88.0 16102.1 B
210.1  7930.7  tetes  Geekd seiEs 88.0 15930.7 &
200.1  7208.7  #%%5%  deeks #4283 88.0 15208.7 3
196.7  7107.5  *%¢2%  ¥96%% $4ess 83.0 15107.5 Ag
199.1 7134.4  #es%s  #ke4% G484 88.0 15134.4 =
194.4 6795.3 LR AR e%%% *xkd e 88.0 14795.8
lEc.7  6388,3  se¥xxd  286%% ket 88.0  14338.3
138.8  6397.0  #%s&  &¥e¥E ke ¥ 88.0  14397.0
190.5 65135  etsts  ekexs 2¥n 88.0 14519.5 3
190.6  6523.3  #e3ks  seEss e 88.0 14523.8 3 '
Lbb.E  6392.6  wEEEE seEEs kERse 88.0  14392.6 E- ’

18249 5965.9 cekd *exk g ke 38.0 13965.5 ii .

ye




Dcy = ~ 208
Tesi No. = 2
Test Series No.

"% INDIAN ISLAND

tvo fLuke balonced w/o ballguide
soliy cloy

~-10.9
-8.0 L.ECEND
-6.04 0« Crown Penetrction
) 4 = Shonk Tip Peneirati
4.0+ honk Tip Penetration
-
©
1]
It
55.8
10.9 4 LEGEND
0.5 - * = Shank Rotl
2.0 v = Shonk Piich
? 10.04
® ao¥ A .
g,m-n el HHt——ine e L » Y S VAR VI VARG VI Y R PRV
~1899 Dl b el DO SR S S O
9 g Mt abtd SEEPREE LCT SR EEE P P MO SN SUR  S
~30.0 4
~40.0 4
-50.9 T T T T T T T T T T
8.9 S.0 10.0 15.0 20.0 5.0 30.9 35.90 40.0 45.0 50.0 $5.0
100.0 "FCEND
90.0 +4 . o,
2.0 © - Choin Neight on Bottom
- # = Anchor Force
70.04 v = Deck Force
2 60.0 4
2 sg.04
X 40.0
30.0 4
—n
20.9 — g R FTR T
10.9 : T B iy [ A B s e H
0.0 VI VTRt CELL bk e
. ¥ 1 L] ¥ L] L) ¥ T T L
0.0 5.0 10.9 15.0 8.0 3.0 3.0 35.0 40.0 45.9 50.0 55.0

finchor Drog Gistonce




e

Ta5 FLUKE ANCHER  TEST

TONY AT 0%
T'ST % le s
1eST wUY g
TEST L-ra INUIAN ISLAND
STa&v TNy T1¥e> i00e - 102%
SEAT L uw TyePe STLTY CLAY
ANTHOS TYPS Tal rLUKE 2ALANCED w/u BALLGUIDE
ANTH SN A lurd sC00.00 LB,
CLuUE ARSLE-TY2¢ 4)eCV UFGe = O O=M0V 1=F1X
WOOSTNG LIN Ll STHieTILN 136 FT = 2.0 IN CHAINy 270 FT - 3.0 IN |
i le ¢85 JInTas(e Be FOTATION ANGLE ~ OHAIN LENGTH ON SOTTO™ 13. ANCI
i o 2t T el he SHat< ANGLE Lue CHAIN At IGHT ON 50TTOM 14, WATY
3. 20 Tty Tl alec ®2PL O ANGLS lase ANCHCR CRCwN TEPTH 15. 107
4. PACKEILY 2T R LUK A le FGRLE Lee ANCHT=< SHANK TIP DEPTH
1 2 : “ bl = 7 o} G 10 11
FUET LAY W13 ForT T ves JEG i{Ps3 FEET Les FEET
Caet) el ] FIALT Yebl Zed 31.0 10.2 21%.1 1261042 $ERNE
CIEY PRSI | 2.~ TEE4T J¢¢ =~11.3 5C. 7 1G.3 274.3 1255G.4 #et% ¥
i Set loah 1.9y S4s4%% 2.¢ =1li.3 5Cal 10.7 271.5 12350.¢C e ¥R
! 6.3 i7.4 “eld ¥TEwS el ~llas 4449 11.2 264.,8 1186¢c.% s k0¥
7.8 LI Neo FIEveF Leld =ll.u 47,9 12.5 Z€0.6 119560.4 Gk
1C.1 L0aVU e 7 FISEF 2.2 =11.95 48,7 1240 23,6 1178l.4 LA
1.4 14«0 Nl TEEET et ~13.7 “7e5 1.3 26147 116432.3 ¥ 4
13.% 144 T.0 Fisx%s dev =173.7 “?,¢ 12.7 258.9 1144é46 CEEER
1.2 1742 .3 LITER 1ef =13e7 “hkon 13.2 23%.7 11213.4 0%
1444 l7.2 1% FFFE 13 =13.9 46,2 2.% 254,5 11125%.7 senb#
17.4 cleb Ye s FExe ¥ o7 ~l4.3 4442 15.0 2a4%.6 10480, 7 LA L2
19,1 1.~ ted FEEeE 5 ~l4.3 4345 1.8 241.7 10200.8 FEETE
(‘.‘Cq" :Zol‘ ll-: BT ] .t: ‘Z‘).C ‘03.'\.& lbol‘ 23800 .‘)’)3"-7 2EREX
22.7 Flaen 1iey  F%%%% -1l =1iZ.% 4247 ihet 236,5 $833.1 tERr
ETE leed 1de? F¥iks ~.7 ~=1h.3 4.3 18.7 22¢€.1 5076.8 *eukx
27.1 Jnen loern  +%5xw -9 ~lb.4 4o ¢ 1v.5 ¢21l.5 657510 LA L 2
{val €Ye T FEFES ~le3 =17.u 450 19,5 2215 8751.0 *eHE%
3l.l ZDed ies, FF%% -le% -17.1 a2 1Y9.9 221.5 8751.0 LA AL R
13,0 Jna T Iae~  #x533% -le7 =1i17.2 4G.0 19.7 220.5 867649 LEL 22
EEPR Chan 1v.1 FEFXT -1 =ile4 37.3 20.6 215.8 d4337.7 Aok
2 an dbhed 1n.4 TR ¥ ¢ =177 1.1 2G.8 21.1 8290.06 PEELEF
38,2 274 inen  RFSEF -2 1 —14.1 34,7 21.4 232.1 8068.4 LR LR
39,2 .l 1. Ftawd -Z2.1 ~-i8.3 3.7 2i.3 217.2 B437.4 #4o¥ e
41,7 PER 19.70 ~rRas ~Ze)  =1n.5 3109 22.9 <C7.0 7704.6 XS
43,4 2142 I~e6  E=F¥4s? =221 =)s.8 3.4 23.2 20G3.¢6 7460.6 L LR
4% .7 'Y £k FREEY -2¢1 =13.3 7.1 23.7 2C1.3 7297.1 ¥hE kX
L6 .4 15 n 27 VHERIX —2e¢3 ~=i7.1 Jben 2%.3 19¢.4 6940.0 S L A
a6a, < .0 17,0 3t,e Y ~2.t =-1'7.7 3he3 29%.0 195.3 6860.7 8.1
PISTANCE 4% ar TaZvielbi e

NISTANG: ANT dun Tenvb ol

)
£
r
-
(o9

A

d\.

> = S




ENGTH
£ IGHT
CRCw'.
SHANK

FEET

27%.1
274.3
Z271.5
4.8
E0.H
2¢3.6
2x1.7
258.9
25%.7
254.5
24%.6
241.7
238.0
236.5
22t41
221.9
22165
2215
220495
21548
215.1
212.1
21742
¢C?7.0
203.¢
2Cl.3
1G¢E.4
195.3

ALIHCR  TEST

CED w/u BALLGUIDE

G=NOV 1=F1IX
CHAIN, 270 FT -

ON BOTTOM
ON oGTTOM
CEPTH

TIP DEPTH

10
LesS
12610.2
12550.4
123%0.C
1186¢c.6
11500.4
117814
11642.3
1l442.6
1i213.4
1112%5.7
10480, 7
10200.3
9434.7
98533.1
90705
8759140
83751.0
5751.0
86769
8337.7
3290.6
6068.4
8437.4
7704.6
7460.6
7é97.1
6940.0
6860, 7

3.0 IN CHAIN

13. ANCHOR FLUKE TIP DEPTH NOTE ~ POSITIVE SHANK

l4. WATER DEPTH

1%, YOTAL BOTTOM WEIGHT

11

FEET
Xsuss
Fee% %
LR 2L
(L XL 2
LI L L
ESkXk
L2 3 2 1]
LR 2 3
LT 2T
*eeke
L2122
ek
208S %
e R E
LT R T
LR L LX)
LR 2L X
srkxg
(X2 2 1]
LR LR L)
LE LR ]
LA XX 3]
s¥0% S
St e
x84 %
(X2 L L]
ET YIRS
Blal

12

FEET
*{ %%
L2 XX
LR R X 2]
L E 22 )]
sEskx
LR LR R
L2 22 2
L2 2 X
LR 2 L R
*0&¢ ¥
AL 2
*ek%x %
LR R R 2
LA L R
LR R 2,
L L L2 2
LR R
LEL R L
LR LX)
kL%
skt
L2 2 X2
L 2 2
LES 2 L)
LA L 2
LR 2 R 2
e k¥
86.2

13

FEET
£3n2d
$35% ¢
YIS L
T
'TITT)
TTIYE
Yy
YT
YLy
Lakek
T13
' YTIY
YTy
*heks
T3
Y’
TILL
L X 3 F 3]
sk ed
YTI1]
YTl
Ty
Yy
PYTTY
Y1y
Y111,
TILL

ANGLE INDICATES
SHANK TIP BELOW

CROWN
14 15
FEET L85

83.5 20610.2
83.5 20550.4
83.5 20350.0
83.5 19868.6
83.5 19560.4
63.5 19781.4
83.5 19643.3
83.5 19442.6
83.5 19213.4
83.5 19125.7
83.5 18480.9
83.5 18200.8
83.5 17934.7
83.€ 17833.1
83.5 17076.8
83.5 16751.0
83.95 16751.0
83.5 16751.0
83.5 16676.9
83.5 16337.7
83.5 16290.6
83.5 16068.4
83.5 16437.4
83.5 15704.6
83.5 15460.6
83.5 15297.1
83.5 14940.0
83.5 14860.7

e ol

R o T L

|
g

AR




o ]

Doy = = 208
Test No., - 3
Test Series No.

" INDIAN ISLAND

moorfosti 6000 lb, S0 deg mov fiukes
s.iig clay
~-10.0
-8.0 LEGEND
5.9 0= Crown Peneirction
4.0 a = Sherk Tip Peneirotion
: -2.0 4
a8 8 ——8-8—058-0-0— 0880 —0—f—B—A—8—B—0—R—8—8—f—f-8—8————8f
2 0.04
L 2.0
4.04
6.0 4
8.8+
10.0 Y 1 T T Y T T Y Y ™
0.0 5.0 10.0 15.0 2.8 5.0 30.0 35.0 40.0 45.8 50.90 55.0
30.90
40.0 LEGEND
0.9 - % = Shonk Roll
V- H
20,04 Sherk Pitch
e ID'QW“ e
LIS o o ) LA A | o S VIR OT VIE PRr v S VR 2
S -i0.0 R SV,
WU --v.--.g..v_ = P g -
Q ol e L SR S A LT R T Uy 0
-35.0 4
-40.0
-50.9 T T T "7 1] T 1 T 1 4
0.0 5.0 10.0 15.0 0.0 25.0 30.0 35.0 40.0 45.0 50.0 55.0
130.0
90,04 LEGEND
. 0 = Choin Height on Botitom
80.9 1 ¥ = fBnchor Force
70.04 ? = Deck Force
v  60.0
8- 50.04
¥ 40,04
- S—
30.04 B T e - S *
PRI conr s POt - S SRPVIELS
20.0- P = T e S0 Sk et
:n.s*W:,v?’ oo
0.0 endiasit, Y ) Y T Y I e
LR i] 5.0 10.0 15.0 20.0 25.0 30.0 35.9 40.9 45.0 S0.0 55.0

fnchor Orog Distonce




TEST Caty

TEST i

T-57 hui

TodT awc A

STawT -2y T1mes
Starcusx TYye.
ANCRUR TYrt
ANCr g« wl L oHT

FLoab asGLt~TYyro,

YISCP TN LINE DESCRIPTI N
1. J=3 LISTANLT %
Ceo urlA Ton3Iy 6.
3e ANUHUR TENSTON 7e
4s PALKALT e PTH be
1 P4 3 4
F{-7 LHCAN L coET
RS 17.¢ lets  #%% %3
2el 7.0 et ®HE3EX
Je 17.: 2ot sy
t.l 1Y “el VA Ex
cel 176w Had FTEHEE
EP 1r.¢ he'd I EEE X
1l.3 1ndd Dell  FETEL
12.2 ly.% 7o  #2%%%
13.3 Db do4  FLEFX
laat 2iat iINed *3%%2
1c.¢ 23.0 1247 #%%%x%
17.7 3.7 14,4  %HxF%
19.¢ C3e ihel kK &%%
cCei 27 173 *%%xs
Sl J3e1 17.1  %%34%%
2245 cHeb ite !l xR
dHe’ e 19.0 ¥FEEX
TF of ¢ 7.l L) FEEFT
CTat i2e 4 23.3 *xevE
e 3lea Jleo FFEFR
31.n 3l.1 2.0 FEFEE
2.4 33.7 Fl.7 e
3.3 Iv.6 2a.T  Ferws
2 ai Ine? cHeh FFREF
Jlaen 35.3 ren  TRFLE
R 37.3 27,2 wwpe
i,/ 3de ! FHem  ETEEE
93¢ Sen el  FEEEE
«5.1 DYV 23,7  *x%¥d
43,C “(de3 23.4 BEFtLE

CISTANCE
Cis5TAACe

TRAVeLLed
T«AviLee

BARLF
ANC DK

8

g

MGIRFAST ANCHUR  TEST

298

3

¢
INGIAN ISLAYD
1la4y - 1214

SILTY CLAY

3.0

13.
l".
15,

FEE
X8

seex
rYTY
Yy
FY3L
“REE
FRud
e
T
YT
TTY
Fesk
Ty
PrTY.
EEER
FeTY
ey
SEG
FETY.
FTIT
Ty
FYTY
FTTY
£
Ty
YT
Ty
'TTT
Yy
YT

YOCRFAST #£00Y LBy 50 ULG MOV FLUKES
£00D420 b
50400 DEGe - O O=MCVv 1 =F]IK
160 FT = 2.0 IN ChalN,y 270 FT -
<SGTATION ANGLE 9. CHAIN LENGTH ON BCOTTOM
SHANK aNGLE 10. CHAIN we IGHT ON BOTTOM
nIxy RGOPE ANGLE 1le ANCHOR CRCWN UVEPTH
GECK AGRIZ. FNTE 12. ANCHUR SHANK TIP DrPTH
) A 7 [ 9 10
et ot G 286 KIPS FEET LS
S ‘et 20eY 1043 2E7.8 1208244
Se? 3.4 437 1le3 2Ebh.b 11393.3
ey 2.1 4.4 11.6 2H2.R  11722.9
9.7 Y 43,3 12.3 2.2 11l387.2
13.7 -3.0 49,49 11.2 2F%.1 11890.4
11l.9 -3.4 43,0 11.8 Z2€le3 1i615.2
11.9 -4,1 43,7 12.0 26€C.1 11527.0
i2.9 ~-fa0 47.0 13.3 251.9 10938.5
10.3 -85 45,7 14.3 24€6,2 10523.3
1v.? -G, 4943 15.6 239.C 10009.5
1.5 -9l 43.0 16.3 23261 350842
Je4 =—ile?d 42.4 17.5 228.0 $219.0
8.7 =12.4 423 17.6 2214 9173.1
.3 ~13.2 4C.5 19.3 21t.8 3551.,3
a9 =135 i8.0 21.9 2C%.3 7584 .8
7.1 =14,0C 3d.4 2244 2G3.5 7454.7
Gt =l4,4 3842 227 202.0 7343.%
Ge® —luay 32,1 22eY 2CCe5 723643
Sel =—i6.7 37.¢ 2442 194.5 0828.6
5.3 "1“37 3006 25.2 1(‘;002 649107
5.2 —15.4 36.2 25.9 18€.4 6223.5
4,5 =1o.7 35.3 275 179.2 5735.8
4e1 -—1l&.7% 34,3 29.4 LEGC. T $1l43.6
4.1 -17.3 34.0 30.0 15%.1 4962.5
4.0 =174 23.7 304 15C.2 450845
4.2 =17.7 33.5 3i.1 14641 4bl2e%
v, =~13,1 13,1 22.0 134.9 4316.6
4,0 =-185,12 32.5 33.3 125.0 3999.9
1.6 ~18.4 32.2 34.1 11b6.6 3731.0
3.5 =1k, 32.2 34,1 117.2 374849

bG.'.)
“3,9

———————

— T

e i e e s e




AST ANCHER  TEST

5900 LBy 50 SLG MOV FLUKES

L

-0 O=MCv 1=FI«

7+ IN ChaIN, 270 FT - 3.0 IN CHAIN

aIn LENGTH ON BOTTOM 13, ANCHOR FLUKE TIP DEPTH NGTE -~ POSITIVE SHANK

ANCIER: 1N #E IGHT 0N BOTTOM  14. wATER DEPTH ANGLE INDICATES
AT CHO2 CROCWN CEPTH 15. TOTAL BOTTOM WEIGHT SHANK TIP BELOA
TOTRMR. -« « SHANK TIP DePTH CROwWN

, 9 10 11 12 13 14 15

PS  EEET LBS FEET FEET FEET FEET LBS
T vl 26T7.8 12082.4 @ tebss se%t e #Ekd 86.0 18082.4
* W3 284,56 11593.3  dekss skks skesd 86.0 17853.3
hd b 2B2.R 11722.9 1111 EReEs eert 86.0 17722.9
* L3 25842 11387.2 @ tekes ke sk 86.0 17387.2
* .2 265.1 11690.4 YLy sosde EEAE R 86.0 17890.4
* o3 26143 1i615.2  sEEed  exdEE ek 86.0 17615.2
* W3 26C.1 11527.0  tdett  #Ede 4sde 86.0 17527.0
* 23 251.9 10938.6 @ %54k sEERE S4EEX 86.0 1693846 ,
* L3 246402 1052843 frkes ssddd 2kEdR 86.0 16528,3 P!
* .5 239.0 10009.5 32X L s 404 *hEE & 860 16009.5 7
* W3 23241 9508.2 2 wetse  sedds 40 e% 86.0 15508.2 i
¢ o 226.0 G219.0  ttaks  kkExs REEEE 86.0 15219.0C z
% Wb 227.4  9173.1  ssesd  #xees  s440 e 86.0 15173.1 2
* W3 218.8 3551.3  #kmgk #eeEE SRRER 86.0 14551.3 -
* .7 2C%5.3 7584.8  kRess tewes sekas 86.0 13584.8 2
* 4 203e5 T454.7  sEusk dkdks SEEEE 86.0 13454.7 3
* 7 202.0 7343,  &%i&% wxess dEeES 86,0 13343.9 %
* W7 2CCe®  T7236.3  wE¥EE  #E¥Ed kB4 86.0 1323643 £
* L2 194.8  6828.6  ¥ExEE  Kekes  KEsEX 86.0 12828.6 i
* L2 190.2 6491.7  wx¥eE #EREE KkkDS 86.0 12491.7 3
* i 1BE.4 6223.5  weeEs Aasedk SeEEE 86.0 12223.5 2
* L5 179.2 5735.8  ka%es  se#s% X4k 0K 86,0 11735.8 §
* L6 1€G.7  51l43.6  wRne ek KEERE 86.0 1il143.6 _§
¥ 0 155.1 4962.5  wexus  ssxes  Shkes 86.0 10962.5
* i 15C0.2  4B0B.5  wrstE  FEsEE kXEE 86.0 10808.5 é%
* 1 La4.l  4L6L2.%  *sxtE ekkd sbodx 86.0 10612.8
* L0 134.9  4316.6  kEERE #4¥EE S 86.0 10316.6
* L3 125.0 3999.9  s€ssd  #¥EEE keese 8640 9999,.9
¢ 1 11het  3731.0  %%e8s  SeERE vRdEX 86.0 9731.0 ;
: L 1172 3748.9  t¥txs  sesEs skeke 8640 9748.9 .
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Test Seri.es No.

"% INDIAN ISLAND

moorfost 6000 ib, 50 deg mov fiukes

sty clay

-10.0
~8.0 LEGEND
-6.0 0 = Cruwn Penetration
a = Shank Tip Penetration
~-4.0
o 201
2 ms1r——.—————.—.~e—1h—4r—l—e——a——o—c&—.——1r—o—c——c——o~—f~—e—4r—1h—c—ao-—a——\
L 2.0
4.0 4
5.0
6.0 4
0.0 Y T Y - 7 T T
0.3 5.0 10.9 15.0 20.9 25.0 nn 35.8 40.0 50.0 55.0
50.90
30 0 LEEEND
30,2 ® = Shank Roll
9 - '
20,0 Shank Pitch
gm.u ) T Y SOV VIS
s ) H e MU — K
§ 12‘11“.“v ______ Ml N
-10.0 L R R R
2 59 M e et SUT T S TR P S SO
=30.0
-40.0
-53.0 T T T T T L) v T T
8.0 5.0 10.9 15.0 2.9 5.0 30.0 35.0 40.0 45.0 50.0 55.0
100.0
%0.0 4 LEBGZND
: o~ Choin Helght on Botiom
6.5 ¥ = Onchor Force
70.0+ v = Deck Force
n  §0.01
8- 50.0-
¥ 40.0
0.0 4 s s GG R G
o etpe e =B TR T - e
5-’—-:7#:‘&_:*--)(--*--*’ -M
0.0 A= T T ™ Y T v'vw-T--wl,_‘,;; T
3.0 5.0 10.0 15.0 2.0 5.0 30.9 35.0 40.0 45.0 50.9 85.0
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STA~T=b Ny, Fivs

STARLTIIS Tryee
NOHGe TYee
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FLUSY ANGLb=TYP:

MEOOSTIN S LINT o NeSeS et ine
e Unt, JISTas(L % oa
do LDEL- TSI oN e
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“4e PALKAST Jt T e
1. P4 3 o
FECT XIPs Al2% Feed
T.3 i7.5 Dok T
2ol 17a s Se'r FEEIX
5% 19,3 e 3 R X
Ced 4.0 “ed TmERF
240 lve- Tel %304
F.3 PRSI Yad  FEFLE
11.3 20eY W4 Frlkxy
12,2 PAS I 17,1 #&%%xk
14.3 220 il.? =3k
16,8 (le 1.7 stxes
17.7 3.0 ls.¢  *%%%z
19,4 PN 1.3 EX gl
19.3 2Ten In,n =§ssz
2Can 1.7 1ns3 %3:x%s
22.4 2ALY 7.7 LR
242 2449 179 Fie &%
2%.3 31.1 Zlal  =3%%3x%
2742 32.1 2let %5 %:
23.9 3r.? 224} ¥ .34
3047 33.5 23,1 wsxes
3240 34.% 23,49  Erx&s
14,1 35,4 294  F3:wiw
3%.4 3rad 2.3 ves%w
37.5 37.% 27,6 Fwaxd
39,3 is.l (Ten  Frtsxw
4l.1 IY.U cls? fregs
43.7% LEVWPRH 29,0 FiRv%g
Yoy “J.7 2745
DISTAND e «AKSe T<AYELL,

ISTaNCr »

NUHD <

Tvivweot(

Copy' available o DTIC does not

£ Rowmit fully

7

-hﬂﬂb#[xqgnxhuﬁgn

MIGRFAST

£

[t IS S -]

To, 31 »
INOlAN

ISUAND

1228 - 125%

SILTY

1do #T

~uTATION ANGLE e
SHal 4 ANGLE 10,
~ieo XIPL ANGLE 1i.
Sti ruoslf. FUKCL 1¢.
b) 5 7
uzh Les OEG
1l2.6 -2.1 5Get
12.7 ~2e2 49,4
13.1 -2 46,2
12.9 ~Z.5 b4¢,l
S "":.b “.7-[
ifTe0 -=11i.2 46,3
ibe&s -—-11.2 4€.3
1.1 =1l,.,» 45,4
14, ~12.1 G446
1343 =1¢.3 G, )
1¢e7 =13.1 43,c
1leae =13,% 42,0
i0es -13.94 35.7
ad =19.4 sR.n
Be5 =154 38,7
nel =19.7 3gd.0
7.5 =-it.l 37.2
7Te2 ~lkub 36,0
be? =-17.1 3¢e.0
hel =1741 3v.8
b.2 =17.3 35.3
Sel -17e% 3‘0'5
Den ~17.7 34,3
Sel =174/ 33.4
e ~17.4 33.5
S5 =18.1 33.1
Ye3 =135.3 32.7
YeD =18.7 32.0
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vG.

CLAY

MOTKFAST
EGL0, )G
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hGOG
LEa
-0
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ANCROR

£y 50 UEG

TEST

0=M0v 1=F[xX

ChATN,

CHAIN LENGTH
CHAIN oE 16AT

[thﬂ D"

CRTUAN

ANCHUOR SHANK

9
KiPS
11.2
11.5
11.9
1.7
134
le.2
l4.¢
1“.1.
15 7
1b.2
16.7
17.7
1.1
2ot
229
23eb
2443
250\\3
29
2742
28.1
7.1
30.1
3142
31.%
312.7
33.6
33.9

9
FEeT
2627
2€Ged
258.1
253.3
248.2
240,27
244,22
26340
23545
Z’xz.‘)
2297
224.6
2C5. 8
20042
198, %
194.2
1£9.1
lea.4
177.5
175.4
164.2
15¢6.8
147.0
136.1
131.0
122.1
111,56
110.7

270 FT

ON 30770M
UN d0TTUM
DePTH

Tie DEPTH

10
LBS

11716.0
115864.4
11384,.3
11036.0
10667.5
10379%..
1G379.2
10298.9
3722.6
9542.0
93133.8
3970.4
7619.1
7212.96
7T1ll4.7
6783.5
o4l4.3
0079.2
5680.3
5613.4
5254.1
5017.0
4703.4
43559.2
4193.4
39G7.7
3572.8
354144
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ANCRGR TEST

£y 50 UEG MOV FLUKES

0=M0v 1=FIX -
ChAINe 270 FT ~ 3.C IN CHAIN

NMNGTH OGN 30T7TTOM 13. ANCHOR FLUKE TIP DEPTH NOTE - POSITIVE SHANK

16HT UN 3OTTUM 14« WATER DEPTH ANGLE INDICATES
RCaN DEPTH 15 TOTAL BOTTOM WEIGHT SHANK TIP BELOMW
HANK TIP DEPTH CRO#N
9 10 11 12 13 14 15
FELET L8s FEET FEET FEET FEET L8S
b7 11716.0 LR AL k¥4 ek &% 88.0 17716.0
FEGad 11584.4 LA 2 2R LR LR LELL R 88.0 17584.4
F58.1 1i1384.3 LA LR kA LR LA 88.0 17384.8
£53.2 11036.0 x84 H LA L R *¥% 4N 88.0 17036.0 .
kga,g 10667.5 3111, T2 o0 %9 88.0 16667.5 ,
pas,2 103793.2 LR L L “h¥ks ek LR 88.0 16379.2
P44.2 1G3/9.2 Sehhd LA R L L LA LR 88.0 16379.2 :
P63,0 10298.9 LEL A S #ko k¥ LA L LS 88.0 16298.9 .
P15%.5 3752.6 LR AL X L L L L *ed % B8.0 15752.6
329 9542,.0 LA L X *EEkE LR 88.0 15542.0 :
Y cY9.7 9333.8 LR L L AL R4 LR L. 88.0 15338.8 H
P 24.6 3970.4 *adkd L L R *hx e % 88.0 14970.4 .
2 Ch. 8 7619.1 LA AL L AL R e kk 83.0 13619.1 z
2C0.2 7212-6 AERL K %20k *o4% % 88.0 13212.6 ‘
198.9 7T114.7 LR L 2 LR L L LA AL L 88.0 1311447 :
164,2 678345 S0 % LE AL R LEL LR 88.0 12783.5 ;
L b9. 1 o4l14.3 LR AL . Sk L2 LR 83.0 12414.3 A
1¢4.4 b079.2 LA AL R kR AR &R 88.0 12079.2
177.5 5660.3 LR kb LR AL L 83.0 11680.8 §
175%.4 56134 T YT T XL ek h 88.0 11613.4
164,.2 5254.1 TEEER LR LA 2L L 88.0 11254.1 ;
15¢.2 5017.0 L L LR e ok sk k¥t h 88.0 11017.0 3
147.0  4703.4  #¥%%¢  #44%&  #434¢ 68.0 10703.4 §
13601 4359,2 LR LR LR LA L LR LR R 88.0 10359.2 3
131.0  4193.4  #3%%%  $x4b%  Ebe o4 88.0 10193.4 - %
1221 3907.7 #4434  $4%%¢ 44084 88.0 9907.7
111.6 3572.8 L L B LA L E L ek 8840 9572.8 2 '
11C.7 3541.4 88.0 9541.4 i
']
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Dey = - 208
Test No, = 5
Test Series No, = O
INDIAN ISLAND
two fiuke bolonced w/bollguide
s.liy cloy

-10.9 —
-8.0 4 LEBEND

-6.0 o = CGrown Peneiraotion
-4.04 a = Shonk Tip Penetrctiion

e 0 p-p--
0.0+
2.0 4
4.C 1
6.0 4
8.0

m-O'L' T Y 1 T T T =T T T Y

*--‘-‘*“‘A--*___A

Feet

50.0
40.04 LEGEND
30.04 u = Shank Roll
20.9 4 v = Shonk Pitch

10.0+
po T
-10.0 47777 Voovo-e

. Ag

Y M2
Lad H——

.
* 2%
a2

WY SN VIR VR VRV S v PG VIR VR Y T ¥
Lad P e——t

oS
Lol - LAJBEE o a1 J

2% vy
* LA -

Degrees

B R ATr. Tu =S

oy B il bl S SO0 YT A WS SR S SO S S
=30.04
~40.0

~50.0 T T ~t
0.0 5.0 10.0 15.0 20.9 25.8 30.0 35.0 10.0 45.9 50.0 $5.0

100.0

20,04 LEGEND
: © = Chain Helght on Botilom
80.0+1 ¥ = Anchor Force
70.0 - 9 = Dack Force
60. 9

50.0 -
0.0 4
30.0 4
20,04
10.0 $r——=v

D'n L Al L] 1) ¥ 1 14 1 )
0.0 5.0 10.0 15.0 0.0 25.0 x.0 35.0 40.9 45.0 50.0 55.0
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Ta0 FLUKE ANCHCR  T&ST

TEST jaTlt 208
TOST L. 5
TEST R2uw 0
b TUST a%tka INDIAN ISLAND
TAIT—END TIMES 16016 = 1424
SCAFLLGR TYPt SILTY CLAY
ANCHGR TYPE THC FLUXE SALANCED W/BALLGUIDE
e LACHI~ wE IoHT 3800.00 LH.
FLULKT ANGLE-TYrt 40.00 DcGe - C 0=MOV 1=FIX
MAGR ING LINe DESCRIPTICN 180 FT - 2.0 IN CHAIN, 270 FT = 3
L. OxAG DiSTANCe 5. <LTATIIN BNGLE 9. CHAIN LENGTH ON BOTTOM
24 ot TINSTON . SHANK ANGLE 10. CHAIN wEIGHT ON BGOTTO™ 1
J. anCHJIx TENSIUW 7. Al«E ROPE ANGLE 11. ANCHOR CRCaN DEPTH 1
“e PACKALE JLPTIH s. JrCK H40<12. FOrCE 12+ ANCHOR S4ANK TIP DEPTH
i 2 P “ 5 6 1 g 5 10
<. feey wIes K109 tieT Je G LG DEG KIPS FEET LBS
5.0 Sued 7.0 $Tebs P —k.4 46.9 12.8 245.1 10450.7
4,0 2UH 4,3 5726 2.5 ~beb 4642 1444 241.5 10187e%
5.6 72143 2,7 577 243 -7.2 4945 14.9 23&.0 998le7
7.3 i1 J.1 57T el -7.5 45,2 15.3  236.1 9802.3
Ged 21,8 9.3 0.2 -1.7 =-1l442 46,0 l4eb 240.2 10093.9
11.8 2144 3.9 4.3 -1.1 =~14.2 4%.8 14.8 2328.9 10001.5
13.5 21,7 10.4 9.5 ~le4 =14a3 4543 19.3 235.8 9775.7
15.2 céaV 1le6 BYaeT -2.2 -i4.t 46,9 15.6  234.3 9670.8
17.0 2242 il,7? GG ~2a6 —la.7 44,7 15.8 233.1 9584.6
18.7 2249 13.1 1045 3.1 -15.2 4443 16.1 231.7 94857
2.0 22.2 12.9 90,7 ~3.,3 -15.4 I 15.3 2331 958446
.9 22.1 23.3 1443 50.9 —=3.7 -le.l 4345 167 2271 916443
23.7 i44l 15,0 Fie3 -3.9 =165 4241 17.8 222.9 278544
29.5 24t 14,7 Yie? ~4.4 =17.3 4243 18.2 219.9 3631.2
2649 2963 i6.3 IleY 4,3 —-17.3 4147 18.9 21644 3382.9
2€.8 9.5 15.3 3241 ~4,0  -18.1 alet 19,2 214.7 625740
30.1 ’:'4‘.? .‘l.')o‘) 92-5 -4 40 "13.3 ‘Qoab 20.3 209." 7873-9
1.5 28.i 1n.2 527 ~4,3 =-19.1 319.% 21.7 2C2.0 7345.1
33,5 2847 17.3 1249 ~5.2 —19.1 39,4 21.8 2Cl.4 7306.6
4,3 29,n 18.7 53¢ ~%,1 =193 38.3 23.4 193.7 6574643
26,8 e PR.2 73.0 9.3 =19.3 38,7 23.5 193.2 6709.06
19,4 Jre 19.1 94.5 5,7 =192 36,3 2344 193.3 5751.0
55.0 6.1 §Jdel 20,0 3.6 -5.2 =19,3 38,1 23.7 191.9 5619.0
4.7 3344 2u.1l 1347 ~3.7 -19.5 2749 24.0 160.5 691342
G4,.,% jU-’ 19.') 93.'9 ~0e 3 "".()-9 37.7 2‘003 15901 61117'6
PISTANCE SAKGe V<AVELL:LD 5C.0
CISTANL: wNUon TRAVLLLED w445

7

- T IR R




LUKt ANCHCOR  TEST

S4LANCED w/BALLGUIVE
L.

-0 O=M0V Lle=fFIX
«3 IN CHAINy 270 FT - 3.0 IN CHAIN

AIN LENGTH ON BDOTTOM 13, ANCHOR FLUKE TIP DEPTH NOTE - POSITIVE SHANK

AIN AEIGHT ON BOTTOM  14. WATER DEPTH ANGLE INDICATES

{HJX CRCwN DEPTH 15. TOTAL BOTTOM WEIGHT SHANK TIP BELOW

CH3? SHANK TIP DEPTH CROWN

G 10 11 12 13 14 15

PS  FEETY LBS FEETY FEETY FEET FEET LBS

8 24%.1 10450.7 38.0 87.4 90.9 89.0 20250.7

4 24145 10187.4 88.0 B7.4 90.5 89.0 19987.4

.3 23846 9981.7 8842 87.4 90.6 89.0 19781.7

W30 23601 9802.3 B842 874 90.6 89.0 19602.3

v 24042 10093.79 90.1 B8.7 92.0 89.0 19893.9

8 238.9 10001.5 90,2 88.8 92.1 89.0 19801.5

.3 235.¢8 9775.7 90.4 89.0 92.3 89.0 19575%.7

.6 234.3 95670.8 90.6 89.2 92.5 89.0 19470.8

o 233.1 9584.6 90.9 89.5 92.8 89.0 19384.6 “

Ll 223147 9485.7 91.5 89,9 93.3 89.0 19285.7

v 233.1 9584,.6 91.7 90.1 93.5 89.0 19384.6

o 227.3 916443 91.9 90.3 93.7 89.0 18964.3

222240 2785.4 92.3 90.7 94,1 89.0 18585.4

.2 219.9 3€31l.2 92.3 91.1 94,5 89.0 18431.2 :

23 21644 3382.9 93,0 91.3 94.7 89,0 18182.9 3

ol 214.7 £257.0 93,2 9144 94,9 89.0 18057.0 "

.3 209.4 7873.9 93.7 91.8 95,3 89.0 17673.9

.7 2C2.0 7345.1 93.9 32.0 995 89.0 17145.1

o 2Claen 7306G.6 G441 92.2 95.7 89.0 17100.6

a0 193.7 674649 94,2 92.3 95. 8 89.0 1654649 :

5 193.2 6709.6 9442 92.3 95.8 89.0 16509.6 7

w4 193,.3 6751.0 94,7 92.8 96.3 89.0 16551.0 3

. 191.9 6519.0 94.8 92.9 964 89.0 16419.0 g

16045 6513.2 94,9 93.0 96.5 89.0 16313.2 :

«3  189.1 6417.5 P51 93,2 9.7 89.0 16217.6 ;
i
H

1
q
3
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JOB-BOrR30Y .

R 4005 198)

20 1 ¥

noT 9

Doy * - 208
Test No. - ©

Test Ser.es No,

% INDIAN ISLAND

T LI S M B T S Rt

Lwo fiuke bslonced w/ballguide

siliy cloy

-10.0
~8.0 4
-6.0
-4.0 4
-2.0

fFeet

2.0
4.0
6.0 4
8.0+

LEGEND
0= Crown Penetration
4 « Shank Tip Penetraiton

0.Ig—8 806080 —6——8—5 B 868 —8—B 0000 —B—0—0—8

10.9
0.9

50.9

T
5.0 10.0 5.0 20.0 25.0 30.9 35.9 40.9 45.0

40.0 4
30.0
20.9 1
lﬂ.ﬂ'i

0.0 1
-10.9 4
=20.0 4
-30.90
-40.90
~50.9

Degress

~

LEGEND
# = Shank Roll
v = Shonk Pitch

Rl N
Fov-nog

e e e 2 M TP S - S S P S S

a.0

M
5.0 10.0 15.0 2.9 25.0 30.9 35.0 40.0 459

KIPS
8
e

LEGEND
0 = Choun Height on Boiiom
¥ = Anchor Force
v = Deck Force

o O Bt
o e—o—o——eo—a—0———9

'f1§§5;§33F1F=T§:=§:fitr{ff==n==ib:!rir::itrritfitffﬂ

L
2.9 25.0 0.0 5.0 0.9 45.3
Anchor Drog Distaonce
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TEST SAT:

TEST =G

TEST otk

TEST ata

START—tnNU TImES

SEAFLTSR TY2¢

AACHS TYFPy

ANCHTx o TueT

FLUKE anN(LE-TYPL
OnIN, LIy UtSCRIPTIuN

1 2 k] o
FEET N «Ires ettty
C.C 19.5 D.  EEFLF
2.C 210 .7 tEzxiA
4,0 Zi.0 A L ET R
5.0 clet Yel FFEET
7.3 22.0G 1le? H7%%%
N.1 il 11.7 ERELF
10.7 il 12.72 LEE R X
12.% J3.0 1l.7 CFRe
la.7 2cal Iled  $w+vts
l6.7 22.1 lioe o¥xaw
18.% c e 13e] #wsia
2C.3 Sled 2.7 &%&3i%
22.2 230 13,4 *%5%%
21.2 25 154 F%%%
2%.1 el 1.1  &%%%%
269 £ e" 187 $33%%
28.¢ 25« ln.c FEEIT
3C.H 2o 17,3 ¥ EN
32.4 EneY 18.0 #%%%2
34, C 271.~ 187 ®¥%2%
35.> 27.6 iv.v FFIET
36,3 PEPN 4 19,7 %%=%%3
22,5 diel 198 $%gx%
4C,. 3 3547 200 FELEF
47,2 3143 2leA  TR&EF2
44, e Jlel FTrEEw
SISTANGY waxje Isavilee?

CISTANT, Animo= Tafhveortil

o

S ———, -

1. 2xto wiSTanCe e
Je drex Telosiitn fre
3, LNCrYx TENSTON 7
4, PACKAGE v’ ' PTH M

«,TATTUdN LNGLE

S AN

Aint

[
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— e
[ LN PR WSS VIS
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VowJd N T

S~ O
L ]
VF

- — e o
& T N

s e .

£ XL
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L3an
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12.9
l1l.8
11.C
1Ue b
104
TeD
Ced
7.9
Uel
foeid
5«5
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Tad FLUKE ANCHCR  TEST
204
[
D
INDIAN TISLAND
1548 -~ 1602
SILTY CLAY
Tal FLUKE BALANCED wW/2ALLGUIDE
450U.v0 Lee.
4Gey JEG. - O=Myv 1=FIX
130 F7 = 240 IN CHAIN, 270 FT
Jo CHAIN LENGCTH ON BUTTOM
inole 1G. CHAIN AEIGHT ON B0TTOM
wuPc ANGLE 1ls ANCHOR CRCnb DEPTH
cC« HAJx]7e rORLE L2. ANCHUR SHANK TIP DEPTH
& 7 b 9 10
0t G ufs «1PS FEET LbS
4.7 47,7 13.3 2647.1 10592.3
4.7 4ba¢ 14.5 239.% 10043.0
-3.9 4t42 1445 239.5 16043.0
-3 4t.¢ 14.5 239.5 16G043.0
~7e5 4541 19.5 233.6 G616.5
-7.7 44,9 15.7 232.4 5529.7
e DL 4443 H- P 2298 346,90
-13.3 Lhey 165 226.1 9222.9
-l4aes 4443 loe2 229.%8 9346,0
-14.3 44,43 16.2 229.8 43464,0
~l4.4 w4 .0 1bhev 22801 322241
-15.4 42,3 16.7 227.0 9142.3
-15.7 43.5 17.0 225.2 901l.38
~15.> “2.0 18,7 215%.8 8334.56
-iv.7 41l.9 18.3 21%.4 8310.4
-1()07 ‘0105 1903 2123‘0 8090.9
_15-7 41-5 1§-4 212.0 606502
—-1l6.h 4l.4 19.4 212.1 807269
—1605 ‘00.9 20.0 209-3 7866.9
-164> 4Cel 21.0 2G3.8 7471.9
-1£.5 3.3 22.1 198.2 7073.7
~1l5.Y 38.5 2342 163.3 €719.4
-16.5 3d.5 23.2 193.3 67174
-1645 38,2 2347 190.4 6507.5
~lbeh 37.5 24.8 1&5.7 £167.4
~lhevw 37.¢2 é5e3 182.8 596045

UG

44,2

3.0 I

13. Al
14e Al
15. Tl

11
FEET
SEEEE
P TI L,
sakdd
PrYTY
Tty
YT
FrTIL;
shsd s
YL
PPV
Y 1L 1)
Ty
F YTy Y
rrYr Y
YL Y’
Ll
Su s ¥
PrTT
XGRS
FYYTS;
T Y
2048
TYYTS.
FYYTY)
LY
Tl

A mr e o = e e e e e et e




ANCHCOR  TEST

NCED w/BALLGUIDE

GaMUV 1=F X
N OCHAINy 270 FT -

LENCTH
nEIGHT
ChkCnh
SHANK

9
FEET
247,11
239.5
239.5
239,5
233.6
b 232.4
22%.8
226.1
229.8
229.8
2Z8a)
227.0
2252
215.8
21%.4
212.4
212.0
2il2el
2CG.3
2C3.8
198.2
193. 3
193.3
190.4
1€547
182.8

GN BUTTO™
ON 20TTOM
DEPTH

TIP DEPTH

10
L&s
10592.3
10043.0
16043.0
16043.0
9616.9
95529.7
9346.9
9222.9
93456,.,0
434640
3222.14
F142.3
9011.4
8334.6
8310.4
8090.9
8065.2
8072.9
78664
7471.9
7073.7
€719.4
6714.4
6507.5
6167.4
5960.5

3.0 IN CHAIN

13. ANCHOR FLUKE TIP DEPTH NOTE — POSITIVE SHANK

14 WATER DEPTH
S« TOTAL BOTTOM WEIGHT

11

FEETY
LR XX 2]
L2 2R R J
(X2 R 2
R x%%
*& k%t
S5 5%k
I ET 2
*xk¥ %k
X2 2 2
XL X 3
L X X2 2
(X222
EX 2 X 2
LR 2 X £ J
[E X2 22
ook
e % #
ek E
L2 22 84
EE 2L
ks
[T X2 2]
L EE X 2]
L2 XX 2]
LR X 2 X
[ E L X

12

FEET
LR E X 2
5 %®
*¥%& &
*xe &
¥k ek
L2 L X 2
LEL R 2
(AT & X
LR LR 3 )
sk %
L2 2 X 2
LE X X 2]
ek
LE L X ]
*56% S
580 %
bk
L 21 X
e5%%
LEE 2 2]
LE L 2 2
*¥55% %
ekt e
L2 2 2]
LA L2 3
LES 2 2

13

FEET
Y
TIre)
YT
Exees
1111
Iy
YTy
YTy
ruse s
PYTLY
TIrY)
Y118
il
ety
see0
e s
teces
sshed
EEERE
eIty
Iy
111 Y
Yy
sobb 4
1211
13331,

ANGLE INDICATES
SHANK T1P BELOW

CROuWN
14 15
FEET LBS

89.8 20092.3
89.8 19543.0
89.8 19543.0
89.8 19543.0
89.5 19116.5
89.8 19029.7
89.8 18846.0
89.8 18722.9
89.8 18846.0
69.8 18846.0
89.8 18722.9
89.8 18642.3
89.8 18511.8
89.8 17834.6
87.8 17810.4
89.8 17590.9
89.8 17565.2
89.8 17572.0

TR

RYLAVTN A SVRF )

LA e 28 e

bR

89.8 1736649
89.8  16971.9
89.8  16573.7
89.8  16219.4 =
89.8  16219.4 %
89.8  16007.5 a5

89,8 15667.4
89.8 15460.5

G

o 2
AR



Doy # - 208
Test No. = 7
Test Series No.

"% INDIAN ISLAND

bruce iwin shonk

siliy cloy

LEGEND
0« Crown Penetrotion
a = Shenk Tip Penetrotiion

Feet
o
=]
o

——a—s—a—a—a———a—0—0—f——A—f——fh—f——f——fh—fH———fh—————aA—f——8— -8

LEGEND
¥ = Shank Rall

20.0 ¥ g v~ Shank Pitich
e~

0.0 4 M v

---------- - - )

Degrees

.

LEGEND
0 = Choun Height on Boitom
¥ = Anchor Force
v = Deck Force

KIPS
8
o

I
}
!
]
}
}
'

10.04 *_'_*___' —
0.0 R

¥ B ¥ v v 1 b L]
0.0 5.0 10.0 1.0 2.2 2.0 30.0 35.0 40.0 45.0
finchor Drog Distance

[ RpT—T

R

s

o




TEST DATH

TEST NUe

TEST xun

TEST Arr s
START—END TIMES
STAFLGJR TYee
ANChOR TYPL
ANCHOR wt IGrT
FLUKE aNGLE-TYPE,

MIOORING LINE O:SCRPTIUN

lo JRJ:KG UIST‘}‘\Ci ‘)o

de UL TINSICN [
1o ANCHUR TeuaInn {.
4. PALXALYL DerPTn B
1 2 3 4
FEET nIPs KIP> Fetd
Cai 1oad ded Frui:
PRy lv.3 a3 Tiene
Ty 17.5 Hed  FTEXESX
5.7 177 el FHFx#
Tet 13.% Haod R A
9,3 2ue? o) ¥ E
11.C e bo. AR
12.3 2le% o, SRELE
14,4 21.2 7ol  4%4wg
1%.9 die3 Met  FEEEE
1r,2 chel fo'r 3%
2C.3 21l.9 Beh REEEX
21.9 dlad 1,1 ®F%Ex
23.7 ¢esd Gob SeEEs
25408 2249 Ba FEELT
21743 dlen . FEEKEXR
2G.% 2261 S FE¥®x
33.13 il . REREEL
3u,7 ciebs 167 *%x%s
317.3 225 12,4 FEFEE
4143 2lei 10.7 $%=%%%
“l.h 23.7 Gk  FiRAS
Libg'y 23ien 10.¢ LR
40,7 23+9 11.3 FEEFN

<Gt TRAVELLED
LCHTA T<AVELLEUL

ROTATION ANG
SHANK ANGLEC
wldt RGPE AR
D8CK HOxIZ.

2 6
CEG JEG
-342 2149
—cel 18.7
-".7 Z.«)
-4,7 el
—4.0 1.0
-3.9 ol
-3.5 -.1
-3.3 -2.1
=-2+5 -2.1
-2.2 1.9
-2.2 -2.3
~2.2 ~2.3
2.2 2.2
-1.8 2.1
-1l.4 ~2.7
-1.0 -3es
-1.C -3.2
-1.0 ~-3.2

-.7 -3.4

—eb —-4417

-3 -4 44

-G 4.4

01 "0-9
4 -4 41
20.C
“b.a

¢RUCE TWIN  ANCHDK

204

7

0
INCIAN ISLAND
i703 - 1720
SILTY CLAY

3RUCE TAIN SHANK
1100.00 Lé.

TEST

th4ed DEG. - 1 G=M0V l=FlK

186 FT = 2.0 IN Chalh,

LE 9. CHAIN LENGTH ON B30TTOM
10. CHAIN AEIGHT OGN 207T70OM

GLE 11, ANCHC? CFCaN GEPTH

FORCE 12. ANCHOK SHANK TIP DEPTH

7 ] Y
vEG KIPS rELY

4Gac 11.6 2%%.1 1

10
L8s
1451.7

43.0 129 250.8 10857.3
473 13.1 249.4 10754.3
4745 13.3 248.,3 1067546
47.3 13.9 24649 1097542
4€e9 13.3 245.1 10450.7
465 l4.1 243.9 10329.8

495 1549 238.0

G936.4

45,7 14.8 239.3 10027.3

4%.0 15.4 235.9

Sei 15.3 23€.5
45.4 i%.1 237.4
4540 15.4 2359
4446 15.4 233.5
4440 1546 234,717
44,0 l6.4 230.0
a4 47 15.7 234.1
4440 16.4 230.1
43.¢ 17.2 225.8
439 1645 227.4
43:.9 1645 229.3
43.1 17.3 225%.2
43.3 17.1 226.0
43.3 17.1 226428

9765.1
982940
989 1.4
9785.1
9612.2
3698.0
5361.8
9655.0
9367.5
905947
9315.3
9312.5
9015.5
G071.3
93089.2

270 FT - 3.0 IN C

13, ANCH
15. TOTA

11
FEET
X R L
LA XL
5%&%
*hk% s
L2 X 24
L L a2 X 2
3%
sEeER
LEL R 2
*E &%
*3%%%
L2 R 3
LR X4
LA XL R
5% e
e k&%
UekE
L %08
SEREY
68
X2 X2
LR X 2
585 ¢
LE XX R




- > o Ao
‘ g g,
[ R ALk LA
s T T R e

[P

o R AR i SR S oD SO G S SR TR Ao SO Vortiphr i el o

RUCE TwIN  ANCHOR TEST

d

7

0

OIaN ISLAND
03 - 1720
LTY CLaY

UCE TWIN SHANK
1100.90 Lt
‘HAT s8¢ DEG. ~ 1 G=M0V LlsFIX
G ET - 2.0 IN CHAINg 270 FT = 3,0 IN CHAIN

10R

R D 9. CHAIN LENGTH ON BOTTOM 13. ANCHAU FLUKE TIP DEPTH NOTE — POSITIVE SHANK

AL 8 10. CHAIN WEIGHT ON BOTTOM 14, WATER DEPTH ANGLE INDICATES

11, ANCHOR CRCwN DEPTH 15. TOTAL BOTTOM WEIGHT SHANK TIP BELOW
E 12. ANCHDk SHANK TIP OFEPTYH CRONWN
1
FE 7 3 9 10 11 12 13 14 15

se«REG KIPS  FEEY LBS FEET FEET FEET FEET L8s

PPy Get 11.6 2%9.1 11451.7 ceEE *ekt s *4%4 % 88.8 12551.7

*e«RG. G 12.9 250.8 10857.3 skt s *ebs s ek S 88.8 11957.3

PPN 1.3 13,1  249.4 10754.3 *¥54s ekt *e¥e ¥ 88.8 11854.3

pepepn 745 13.3  248.3 10675.6 LR 2L L 224E% LAl L 88.8 11775.6

*E% 7.3 13,9 246.9 10575.2 shees *EeE % 3584 88.8 11675.2

*%% e 13.8 245.1 10450.7 ksRkE ke k *EER S 88.8 11550.7

s« 6. 14.1 243.5 10329.8 kKR &R Lol l 88,8 11429.8

*s+R°.5 15.5 238.0 993b.4 R ek ek sEeE s 88.8 11036.4

YY) Se7 14.83  239.3 106027.3 et d *hekE *e6e s 88.8 11127.3

s4% 5.0 15.4 235.9 9785.1 *ESEE ¥t et s 88.8 10885.1

Y] EFt 19.3 23645 982940 2468 se¥Ek Lh Al b 88.8 10929.0

*4¢ 5.4 19,1 237.4 9891.4 *kkés La 22 ) LA L h 88.8 10991.4 .

veeR o .V 15.4 235.9 9785%.1 LR AL L *eba s L2 86.8 10885.1

%% 446 15.8 233.5 9612.2 ek s *E¥a e et e 88.8 10712.2

YT LW, 15.6 234,7 93698.C skt é ¢S S¥EEE 88.8 10798.0 3

sexfR4.C l16.4 230.0 3361.8 sEEES *ExEh Lo L 88.8 10461.8

'ty ERXY 15.7  234.1 9655.0 EEEEE *ekeH Lt L 88.8 10755.0

21 IR 16.4 230.1 $5367.5 #5861 % skt s $45%% 88.8 10467.5

*Es l.¢ 17.2 225.8 9059.7 L1 L knkex L2442 88.8 10159.7

%8 3.9 165 229.% 9315.3 *505% sE¥E% LR AL L 88.8 10415.3

e 3.9 165 229.3 9312.5 SRk E s80k& L d el 2 88.8 10412.5 =

%% 3.1 17.3 22542 9015.5 *ke % 4888 et 88.8 10115.5 3

exslR 3,3 17.1 22640 9071.3 $5%% L L d L *E¥ES 88.8 10171.3

3.3 17.1 22662 9089.2 e kks 5458 Ll LS 88.8 10189.2
'
1
3
c-9




Joy » ~ 208
Test No. -~ B
Test Series No.

"% INDIAN_ISLAND

bruce twin shonk

siliy cloy
-10.0
-8.0 LEGEND
-5.04 0« Crown Penetrotion
-4.04 A= Shonk Tip Penetrotion
_é, =-2.0 4
€ 04— -0 —5 00—t
204
4.0
6.0
8.9
10.0 T ’ 1 Y T T T T T T T
0.0 5.0 10.9 15.0 2.0 25.0 30.0 35.0 40.0 45.0 S0.0 55.0
S0.0
40.0 - LEGEND
0.0 M- Shmk RDLL
20.04._ v = Shonk Pitch
[ Y.
o 10.03 SN
g 0.0 ER S e e A A S e b AR L S et ST P
2 -10.0+ M bt MmN
~20.0 4
~30.0
~49.0
-50.0 T T 1} T ™ T ™ T T L]
0.0 5.0 10,0 15.0 2.0 5.0 3.9 35.9 40.0 45.0 50.0 55.0
100.0 e mc——
0.0+ LEBEND
‘] o = Chain Weight on Botiom
9.9 ¥ = Anchor Force
70.0 4 v = Deck Force
2 60,0 4
8. 5.0
X 4004
30.0 4
Ty o 2 - S
0.0 e ™ Y Y T T ) g T T T +
0.0 5.0 10.0 15.0 2.0 3.0 3.0 3.0 40.0 45.0 S0.0 $5.0

Rnchor.Drug Distance




o == LT <
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SRUCE THIN ANCHOR TEST

TEST LATE 208
TEST N»J- o
TEST <un 0
TEST az:a INDTAN ISLAND
START—EN) TIMES 1733 - 1746
SEAFLOOx TYpE SILTY CLAY
ANCHCY TYpe oRUCE TwIN SHANK
ANCHOK we IGHT 1100.00 LB.
FLUKE aANGLE=TYPL, ¥424% DEG, - 1 0=M0Y i=FIX
MOORING LING DESCKIPTIUN 180 FT ~ 2.0 IN CHAIN, 270 FT - 3.0
Lo OWAG DISTANCE 5, KOTATION ANGLE 9. CHAIN LENGTH ON 8O0TTOM 13,
2e JLCK TENSTJN 6a SHANK ANGLE 10. CHAIN W&EIGHT ON B0TTOM 14.
3o ANCHIK TINSION 7, Wl 0P ANGL 11. ANCHOR CRCWN DEPTH 15.
9. PAC<AGE DtPTH 8¢ OFCX HORIZ. FIRCE 12. ANCHOR SHANK T1P DEPTH
1 2 3 4 5 6 ? 3 9 10 !
FEET  <IPS  <IPS  R{:T Dpeg DES 3£6 KI?S  FEET L3S Ft
o] 17.4 4.l Btogx €8 19.4 49,5 11.5 26C.9 11584.4 *#1
2.C  14.7 5.0 teess 3.4 15%.2 4646 1244 255.2 11172.9  *#«
4ec 1847 2e7 BER3& 1.4 10.0  43.6 1244 255.2 11172.9
£s2 1847 S¢1 #%38% 7.9 543 48,6  12.%  25%.2 11172.9  ##:
7.8 1da4 Se6 Su4%e ~5.0 4,4 48,3 12.6 254,0 11086.3 **
Ga% 1404 54 Y **¥us -9.,% 4.1 47.7 13.1 250.7 10851.2 *
11.2 i1%.0 € ot} EL R X ¥ -10.5 243 47 4 13.3 249.6 10772'5 s
13.2 1945 6.5 #xése -11,.2 2.2 47.5 13.2 250.3 10623.1 e
1¢.3 23.0 Tal *sx%2  ~1p,.2 3.2 13.7 247.2 10596.8 **
18,3 2Ua1 el F3%ny -15-2 1.5 14.4 242.8 10284.6 **
16.3 2la2 DD IREXE 15,2 3.% 14.9 240.0 10079.1 *%
21le4 2la7 Ga1 #%3%¢ _16.2 3.t 15.4 237.3 9882.6 **
23.¢ 2145 “ed  X%EIE 14,2 3.0 15.2 238.5 997047 >
25.4 21.7 Fed wEEm® 15 7 2o 154 237.3 9382.6 *
27.2 22.1 XS 11 17 B 2.4 15.8 234.9 9709.9  **
29.3 22.9 I0.A Stsee  _j5.1 2.4 15.7 235.5 9752.6 **
33.1 22.2 lO.‘v ’#*#‘ -14.8 108 15.9 23".3 qbb?." ‘.
35.0 22.5 1046 %s3a®s  -)4.5 1.4 16,2  232.5 3542.0  *¢
366 23,0 ll.4 s®e%é  -14.0 .9 16.7 229.7. 9338.8  #*
38.¢ 23.1L 1147 =*s%%¢ _13.5 A 16.8 229.2 9299.0 *¢
4C.» 23.1 2.2 #*¢23% _13.¢ -.l 16.7 229.0 9287.3 *1
42¢1 2343 12.6 wex¥&  -13.) -7 17.5 2254 9026.2  *4
43.6 C4e4 1243 ==%%x¢  -13.0 ~1.4 18.1 22245 8819.5 *1
“Y.¢ Cuen 12.5 =%es4%  -13,0 -1.7 18.1 22245 8819.% *1

CISTANCE w“adir TYAVELLES 5C.0
CISTAMNCE ANCHDR TeavLLLED 45.06

Copy available to DTIC does not
pecmit fully legible reptoduction

S




e e . et e e P . . SRR ST R TR TR S T

UCE TWIN ANCHOR TEST

ISR

ISLAND

k17456

LLAY

wIN SHANK

00 LA, .
pEGe - ) 0=M0V 1=FIK

= 2.0 IN CHAIN, 270 FT - 3.0 IN CHAIN

CHAIN LENGTH CON BOTTOM 13, ANCHOR FLUKE TIP DEPTH NOTE -~ POSIVIVE SHANK

J
b CHAIN WEIGHT ON B30TTOM l4. #ATER DEPTH ANGLE INDICATES
b ANCHOR CRCWN CEPTH 15. TOTAL BOTTOM MNEIGHT SHANK TIP BELOMW §
b ANCHOR SHANK T1P DEPTH CROUWN %
3 9 10 11 12 13 14 15 .
KIPS FEET L3S FEET FEET FEETY FEET L8S 3
1165  26Ce7 11584.4  ##2%% #4484 $3dey 88.0 12684.4 2
12.4 25%5%.2 11172.9 LRI 2 *E6E% s s 88.0 12272.9 ]
12.4 255%.2 11172.9 *E ke seke% *25%s 88.0 12272.9 |
} 12.4 25%%.2 11i72.9 YY) YY) *dhE g 88.0 12272.9 §
b 12.6 254.,0 11086.3 80 % o4t b e 88.0 12186.3 3
13,1 250.7 10851.2 ##88%  #444s  ssss% 88.0 11951.2 3
13.3 249.6 10772.5 *e4 ek 354 % *ee s 88.0 11872.5 3
13.2 250.3 10823.1 *456 e *$tts s665 % 88.0 11923.1
13.7 247.2 10596.8 ke %k *edes st s 88.0 11696.8
1.4 242.8 10284.56 *5%5 % *844 % 2454 88.0 11384.6 x
14.9 240.,0 10079.1 LAL L L LE AL 2 *¥5% ¢ 88.0 11179.1 E
15.4 237.3 9882.6 ok R *ehe s *456 S 88.0 10982.6 3
15.2 238.5 9970.7 LA R R L2l L) sEE% 4 88.0 11070.7
15.4 237.3 93382.6 *%64S *544 e *¢5% 4 88.0 10982.6
15.8 234.9 9709.9 *EE %S *E5%% ¢ *¢5% 88.0 10809.9
15.7 235.5 9752.6 S48 2 ¥ Lad AL 88.0 10852.6
19.9 234.3 3667.5 *2e4% *¥2 58 $5¢4 % 88.0 10767.5
16.2 232.5 93542.0 Lad 2 d ¥ %% *44% % 88.0 10642.0
16.7 229.7 . 9338.8 k%4 *EeE% 4t e 88.0 10438.8
16.8 229.2 9299.0 *ede s T2 *58% % 88.0 10399.0

16.7 229.0 9287.3 5524 sees bl ld 88.0 10387.3
17.5 2254 9026.2 44 Ee e 4 664 S 88.0 1012642
18.1 222.5 8819.5 AA LA 2 3648 LEL AR 88.0 9919.5
18.1 222.5 8819.5 %% hadd s AR b 88.0 9919.5 .

c-190

E S = SR
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Doy » - 209
Test No. -

Test Series No.

Fest

KIPS

9
"% INDIAN_ISLAND

prismo with cutter

siliy cloy
-10.0
-8.0 LECEND
5.0+ o = Crown Peneiration
4.0+ a = Shank Tip Peneircilon
-2.04
0.0 f———0—0—9— P GG
2.0 4
4.0
6.0
8.04
‘n‘n ¥ L) ¥ ¥ 4 ) 1] B L] L
0.0 5.0 10.0 15.0 2.0 3.0 2.0 $.0 9.0 4.0 50.0 %.0
0.0
0.0+ LEGEND
.04 # = Shonk RoLl
20.0- v = Shonk Pitch
10.04
0.0 Rt e e e —— — R —
—-lr.O-
-.ﬂ.ﬂn
~30.04
-40.0
-50.0
0.0 5.9 10.0 15.0 2.0 .0 2.0 ».0 0.0 5.0 50.0 5.0
"oo] — L0
0 = Chain Heisht on Bottom
0.0 % = Anchor Force
70.0- v = Deck Force
§0.04
S0.0 4
20.0-
8.0 bbbttty PO ' et Mmoagt
0.0 5.0 10.0 15.0 PP 4 2.0 P A PR 4 0.0 %.0

Anchor Drog Distonce
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Lo R T o ~ o

R .__M.W‘,w»-.w-mz}ﬁ*ﬁ“é%%s 2 ?:‘Wiﬁii%%%m e s
¢ RISMA ANCHUR  TEST
TEST DaTL 207
TEST N, 9
TEST QuN 0
TEST e&rpaA INGIAN ISLAND
SYART=-EANU TI14LS 10C69 ~ 1027
SEAFLDOR TYP: SILTY CLAY
ANCHOR TyPs PR 1ISMA A1TH CUTTER
ANCHIR af 1GHT 1895.00 LB
FLUKS ANGLLE-TYPE, 50.00 DEG. ~ 1 O=MUV 1=F[X
MOORING Lir, nesTalPriny 180 FT = 2.0 IN CHAINs 270 FT ~ 3,0
e OWAG OIGTAMCE ~e <STATION ANGLE 9. CHAIN LENGTH ON B80OTTOM 13,
Eea DITL Ter g 0 Fe diANS ANGLE 16. CHAIN ot IGHT ON HOTTOM 14,
3o ANT Sy Totsia, 7. A% RuPE ANULE 1l. ANCHOR CxCmaN DEPTH 15.
4e PALXKAL: " 2Th be WICR H3«x1le FORCE 12, ANCHOR SHENK TIP DEPTH
1 2 3 4 . o ? 8 9 10 1
FEET Kiv), Kivs Fhed vil SLG DEG L AN FELT LB8S FE
2.0 1340 #233& 43¢ r  2¥%33z ggi% 4763 i2a1 dt4e8 1186545 EE L
4.0 IRGU #3%xy 3546 s4p%t okt 7.1 12.1 264.8 11865.5 e
SeY 1845 *24sv  xRtEy ke SHEEL 471 12.56 261.8 11643.0 *ex
7.3 187 $né&%e  s3zis  wkadi  sskes 46,8 12.3 60,7 11568.3 LAl
903 15‘” ¢*#¢“‘ 3’3#‘7? EFEL & *##" ‘Gbo? 12.9 26().0 1‘-517'9 ‘*‘
1249 19¢., *%%c&  L2e%3r  FL4%% ¢E§6 8 47.1 13.3 251le6 10915.4 Ll
12.8 L1deld #%84¢ k%28 % f334%  Lxkd “heU 13.4 257.2 1131647 5%
1468 17.3 %353  S4%%§  859%%  SH¥EE 46.0 13.4% 257.2 1l1316.7 (33
1€.5 JGel #%%2+w  ve3sk  ZnexT  Lgéd 45.5 13.% 25448 11149.0 %%
1243 St FEETL g2 ¥xe wRKEe At 48,7 19.1 252.3 11008.6 tes
1v.9 2o FEEEL FEegE FERET 0% YUty 14 .6 250.1 1G805.9 =
c2.C 2de3 A% LTIV S8R SRt 44,5 14.4 291.3 10895.9 L2
7442 2.3 R2YLRE themy  SREEE  SR¥LEL G440 l4.4 . 251.3 10895%.9 (L2
22.3 2les  ¥3%FF3  HFwnsr vkegT ERI4R 43.0 155 245.0 10442.1 LEL
264" £2.2 FrHT 4 FrEn - LT X %F 9240 16.3 240.4 10107.9 44
291 dled FrFsd wTHECT FILEE TRELS 43.1 15.0 242.1 10233.5 L1 L
3G¢.5 201 F¥NFEE kI swehe dess 42.9 l6.2 241.3 10170.2 %3
3242 3.l FEERE TTLT FTREE LS4 41l.7 17.3 235.4 974845 *%1
34,4 3.0 F¥FEe  TL¥&E HKFEE F ek 42.1) 17.1 23€.1 379d.1 ®&d
36,2 2347 FETE 3T FEEES ey “l.% 17.3 235.4 9751.5 *%xd
27.3 23.6 % 2 1 FRY N EE RN EE T 2 3 4le4 17.7 233.3 9599, 2 64
3G .4 2hoty FEFTFF  FFVEE F0THT ¢4F3R 40495 18.7 228.1 922043 k%
41.5 8.5 SEFFE FFLERx Suee%  Asd&e 40.6 18.6 228,06 9259.3 * &1
4344 P THTBE LN FREE A%kaR 40.0 i%.6 228.7 9269.0 *#1
45,4 e ¥EERXF HE4E FESET BEBESE 4046 1d.6 22b.17 4269.0 k%4
CISTANCE #akol Teavpioiily SUe )
TISTANCE Lalaiw IO Wb Lty 4946




TER

*MUV 1=FIX

INy 270 FT - 3.0

H Ok BOTTOM

T ON 407TOM
N DEPTH
K T1P DEPTH
10
L83
8 11865.5
o6 1186545
& 11648.0
7 11568.3
.0 11517.9
o6 10915.4
2 1131647
2 11316.7
«8 11149.0
«5 1106G8.6
.1 10505.9
«3 10895.9

«3 10895.9
«0 10442.1
«4 10107.9

«1 10233.5
.3 1017042
o4 9748.5
ol 9794.1
4 9751.5
o3 9599.2
o1 G220.3
.6 9259.3
o7 9269.0
o7 9269.9

13. ANCHOR FLUKE TI? DEPTH
14. WATER DEPTH
15. TOTAL BOYTOM WEIGHT

11

FEET
RER S

T Y
Ty
TITL
Yy
ITI11,
311y
Yy Y’
TP Y
Ty
Y Y
YYTY
Ty
FyeTy
T Y
FYSYY,
Iy
seense
FYITY.
Ty y,
T
serkt
YTy
sEras
seeen

IN CHAIN

12
FEET
Ty
TTYY
rryYYY”
sthee
T
FYTTY
ek
YT
FYYIY
440
'TI1Y,
Yy
sevee
FTIYY
Pty
Ty
bk
T
TTIT
TIY
YT
st s
TITY
TTYY.
seens

13
FEET
retEe
Iy
Ty
YTy
ey
ekt
et s
TIIY
see s
*ebe s
et 4
he e
Y
T
*tees
T
YY)
FYYYY:
FYerTs
'YL
E3 2 L 3]
Ty
e s
Iy
YTy

R

sops

14
FEET
82.0
82.0
82.0
82.0
82.0
82.0
82.0
82.0
82.0
82.0
82.0
82.0
82.0
82.0
82.0
82.0
82.0
82.0
82.0
82.0
82.0
82.0
82.¢C
82.0
82.0

c-11

NOTE - POSITIVE SHANK

ANGLE INDICATES
SHANK T1P BELOW
CRONWN

15
LBS
13760.5
13760.5
13543.0
13463.3
13412.9
12810.4
13211.7
13211.7
13044.0
12903.6
12700.9 .
12790.9 3 .

12790.9

12337.1 ~

12002.9 $
12128.5
12065.2 1 -
11643.5 2
11693.1 3
11646.5 |
1149442 e
11115.3 & -
11154.3

11164.0 =
11164.0 = .

i

-



Doy » - 209
Test No. -~ 10
Test Serles No. = O
NDIAN ISLAND
prismg with cuiter
siliy clay

~10.0
-8.04 LEGEND

5.0+ o« Crown Psnetration
4.0 4 = Shonk Tip Penetration

-2.04
QQQ—H’—.——.—H—.—.—W—W
2.04
4.04
6.0+
8.0

310.0

Fest

0.0 5.0 10.0 15.0 20.0 25.0 0.0 5.0 40.0 5.0 0.0 55.0

50.9
40,0+ LEGEND
0.0 - # = Shank Roll
20.04 v = Shonk Pitch
10.0 4
0.0 §—N—0—0—N——— S —— R R ]
-10.0 +
-nﬂ-
~30,0 +
-40.0 <
-50.9

Degreee

.y 1 3 L] Ll .4 K L4
0.0 5.0 10.0 15.0 2.0 a.0 0.0 35.0 40.0 %.0 0.0 5.0
100.0

#0.94 0= Chai tlir"ght Bott
- aLn NeL on on

0.0 » = Anchor Force

70,04 9 = Deck Force

60.0 4

S0.0 4
40.0 4
20.04

KIPS

Ly ity e —te Y X e Y
0.0 5.0 10.0 15.0 2.0 a.0 2.9 5.0 ©.0 5.0 0.0 5.0
finchor Orog Distoncs

[y —
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4744 LT LG
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elst
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£
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T
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# o e A
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LI VR SR
[- 3N R LK - I 23
[ 1 R
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o
LLEEE K AN R (2R LA I A

LR -

4+ 4 4
A o4 de B
4 TN o9 b 4
-3

4 % 4 4 ft &4 a4
LR IR B N H

P

L EE-E 55

ANGL o

HOk1d

4o b 4 &
LR
# o o nTQ
A4 de 4 W e O
4 W 4 4 e B

EEE
¥EeExx
XL
XFentg

LRETY

+

EERTF
EE X
s%%%%
F¥FFLR
Fafrx
FEELE
CFESR
XX T
A ex%
Fereew
ER R R
Athgg
T HEAEY
%%
FEIRW
FRERE
ENERF
$¥%Ex
PE X2 A

ANGLE

PRISMA ANCHOUR TEST
299
16
9
inclan ISLANG
Lily -~ 1135

SaLTY CLaAy

PRISAA

wlTH CUTTER
LE.

S¢a00 VEGe -

1899, 00
1¢0 ¢ T
Ye
i0e

<ure ANWGLE 11,
T‘_}KCE 2.2.

240

CHAIN LEKNGTH ON B0TTOM
CHAIN wWEIGHT ON BOTYQOM

O=M0V 1=F1IX

IN CHAINy 270 FT =~

L1CHUR CROWN DEPTH

ANCHUY SHANK TIP DEPTH

3
£1P5
12.%
172.0
12. J
13.5%6
14,3
14,1
13.9
14,3
l4eb
lbll
19.5
16.1
lbll
16e6
16.9
1642
16.9
16.9
17.5
18.“
18,4
19.1
ld.a
14.4
1944
19.9
1.9
20.1
2040

9
FEET
261.9
2€1.5
256G, 7
25%.5
251.3
252.6
253.5
251.3
249.7
246.7
244.0
241.1
241.3
23844
241.8
24047
236.9
236.9
233.9
229.1
229.3
22%.2
226.8
223.9
223.7
2213
221.2
220.6
2206

1¢C
La2S
1105508
11626.0
11495.4
11196.5
10891.5
10984.0
11053, 4
10891.5
1u760.4
10599.5
10365.9
10162.4
10173.6
9961 .6
10208.4
10127.8
98553
93858.3
9639.7
9296.2
9312.3
9016.9
9129.2
8420.56
8907.1
8737.1
8723.3
8685.5
6683.38

3.0

13.
l4.
15.

11
FEE
111
FYTY
e
TTL]
*5 44
s244
et
1Y
*504
ey
e
1321
'TIr
YTl
ttee
shkd
Yy
PYYY)
+e414
24414
ey
Y TY)
Yy
Y ]
311
589
S48
S84
51




CH

CHO
TER
TAL

- R I I I I I N N R S R S G GG G

HUR  TEST

R

40V 1=FIX
Ne 270 FT -

CN 30TYTOM
ON B80TTOM
DEPTH

TI? OEPTH

10
L35
11695.3
11€26.0
11499.4
11196.95
1¢891.5
10984.0
11053.4
10591.5
Lu780.4
10599.5
10365%.9
10162.4
10173.6
9961.6
10203-4
10127.8
9855.3
9858.3
9639.7
923642
93123
9016.9
9129.2
352046
8907.1
8737.1
8723.3
8586.5
8683.3

3.0 IN CHAIN

13. ANCHNOR FLUKE YIP DEPTH

l4. WATER DEPTH
15. TOTAL BOVTTOM WEIGHT

11
FEET
*sEek e
LR LY
skt &k
*eE ¥k
*Ekt ¥
k%S
Rk %
*tEEEE
*3&%s
L XL R 2
LA L2
(i 22 X
L2 22 X J
242 %
*$4% 2
sk%é
L2 2L 3
2% %
*55 %%
*E%%%
*4kke
L2 23 ]
*E¥% &
sk ke &
stkh
555 %
*¥E$ &
L5658
L2 22 3 J

12
FEETY
sktk &
kbks %
L2 X2 2
444
*55e %
*tEeEs
L2 2 X2
L2 2L 2
k&t k¥
*&ke
X212
LR R L L
*sEER e
LE L2 2
*ketk
LR L T
ke se %
*5&E &
*ekt%
*¢ k%
*¥E% e
L2222
54545
2%
L2 2 X
2%
L1212
etk
Lt L2

13
FEEY
2
*58% %
**¥%$
L L2 L 2 )
LR LS
*5%% %
5% %
¥ &
L1 R
L2 222 )
*2E%
LA L2 2%
LAt 2
&8t e
**E% e
%%
L2 2 X
L2 22 24
80 &
LE22 2
*46%3 %
*¥%% %
*5%% %
(2222
(222 L)
5%
*E¢E %
*40% %
LR 22

14
FEET
82.5
82.5
82.5
82.9
82.5
82.5
82.5
82.5
82.5
82.5
82.%
82.5
82.5
82.5
8245
82.5
82.5
82.5
82.5
82.5
82.5
82.5
82.5
8245
82.5
82.5
82.5
82.5
82.5

c-12

NOTE - POSITIVE SHANK
ANGLE INDICATES
SHANK TIP BELOW
CROMNN

15
L8BS
13550.8
13521.0
13390.4
13091.5
12786.5
12879.0
12948.4
12786.5
12675.4
12454.5
12260.0
12057.4
12068.6
11856.6
12103.4
12022.8
11750.3
11753.3
11534.7
11191.2
11207.3
10911.9
11024.2
10815.6
10802.1
10632.1
10618.3
10581.5
10578.8

i
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Day = = 209
Test No. - 1]
Test Series No, =

° INDIAN_ISLAND

stevfiix
siliy cloy
. -10.0
~8.0+ LEGEND
-6.04 0 = Croun Penetration
4.0+ 8= Shonk Tip Penetrotion
: «2.0
€ sog—eoor——o—eo o900+t —0—98 -0 ——9@
G 2404
4.0 1
6.0
8.0
10.3 “¥ ' - T T - ™ T Y T
0.0 5.0 10.0 15.0 2.0 a.0 0.0 B0 2.2 5.0 50.0

o
...... Py S,
’ s y---3--% -
& el LA 4 "
&
H
o
-S0.0 T 14 . T T 2 ¢ oy r r v
0.0 5.0 10.0 15.0 2.0 =.0 0 o I T n
100.9 e —
90.0 4 . LE_GEM]
i 0 = Chain Neight on Boiiom
%.0 s = fAnchor Force
79.0 v« Deck Force
{ 60.0 <
— 8.0
¥ 40.04

0.0 5.0 10.0 15.0 20.0 .0 2.0 35.0 0.0 5.0 50.0
finchor Orog Distonce

T ATl N e 18

TGO €V VAL o Gt 3 e Y IGTE 7o

oA



nl

J

-

B .

TESTY
TEST
TEST ruUN

TEST AREA

START-END TIMES

SEAFLIGY TYPE

ANCHOR TYPE

ANCHOL wE IGHT

FLUKE ANGLE-TY?L,
MOORING LINE ULSCRIPTION

UATE
ND.

le OkaL BISTANCE Se
20 DECK ICNSICN b-
3. ANCHIR TENSION 7.
4o PACAAGE DLEPTH Se
1 P4 3 .
FEET LiP> LS FELT
C.C 2UaY 4.0 ¥F¥%3
240 CUen 4.3 23 %3%
5.3 219 5.1 #%2%x
8.9 D Gab TEFREE
1l.4 ¢let HaY LA R 2.
12,5 2l.% Tau $%%%%
15.2 22.0 1.0 $%3%%
16.8 22.56 .0 ¥xE&%k
18.7 2248 0.1 TFEXR
2C.5 23.1 F¢G  FEE4D
22.2 2246 o2 tHxLR
25.1 22e¢ Yol FEREw
2G.1 229 oy ®EuiR
31.2 149 el HXEFR
31,2 22+1 4. FERESE
36,2 241 et REELE
CISTANCE SARGE TXAVELLED
DISTANCEL ANCHUR TRAVELLED

ROTATION

ANGLE

B s

e N

Cen e, ST

STEVFIX ANCHOR

209

11

0
INCIAN ISULAND
1328 ~ 1338
SILTY CLAY
STEVFIX

11000.00 iB.
5C«00 0€Gae - 0
90 FT - 3.0 IN THAIN.
270 FT = 3,0 IN CHAIN

TEST

O=MgV 1=FIX
180 FT - 2.0

9. CHAIN LENGTH ON BOTTOM

SHANK ANGLE 10. CHAIN «wE IGHT ON BOTTOM
nlKE RUPE ANGLE 11« ANCHOR CRCWN DEPTH
JECK HORI2Ze FIRCE 12+ ANCHOR SHANK TIP? DEPITH
p) ] ? 8 9 10
AR OEG LEG KIePs FEET LBS
24 Te% 45.0 L4.8 334.,7 16901.5
2o4 7.5 45.1 l4.7 3135.4 1694645
2% 7.5 43.9 15.9 329.1 16494.5
2.4 7.5 4440 15%.7 329.,7 16536.4
2e4 7.3 43.3 16,4 325%.7 16249.1
2.4 bet 44.7 15.5 330.9 16621.2
2.4 be 4 44,3 15.4 331.4 16664.1
2.4 6.3 43.8 15.9 328,5 16452.9
24 6.0 43.2 16.5 32%.2 16215.0
a4 Se1 43.0 l6.7 324,1 16136,3
Le% 9.5 42.7 17.0 322.5 16017.5
2e4 Se 4 42.2 175 319.7 15818.2
249 B8e 43.6 1%.9 3128.7 1646647
2.7 729 43.8 15.9 328.7 16463.9
2.2 7.9 43.9 15.8 329.1 16494.5
3.C 10.¢ 4347 16.0 327.%2 16400.3
3.9 15.2 43.7 16.C 327.8 16400.3
40.C
39,2

13.
la4.
15.

tE
*%x$
LE 2 J
¥
L2 % 4
L L2
%%
L2 2 )
5%
sk
LI L)
L2 2
x4
L2 2
&
%9
¢ %9
L2 3 ]




FIX ANCHOR  TEST

LB
. -0 O=MOV l=F]X
<0 IN CHAINy 180 FT - 2.0 IN CHAIN
3.0 IN CHAIN

HAIN LENGTH ON BOTTOM 13. ANCHOR FLUKE TIP DEPTH NOTE - POSITIVE SHANK

PO ORI, RO e e R e P T e U A o o e e T

HALN WE IGHT ON BOTTOM 14. WAYER DEPTH ANGLE INDICATES
NCAOR CRCWN DEPTH 15. TOTAL BOTTOM WEIGHT SHANK TIP BELOM
NCHOR SHANK TIP DEPTH CROMWN
8 g 10 11 12 13 14 15
IPs FEETY L8s FEET FEET FEET FEET L8S
4.3 334.7 16901.5 *hhke 2658 % *eh k% 85.0 27901.5
4.7 3135.4 16946.5 ke s L2 2L 2 sk 85.0 27946.5
5.4 329.1 16494.5 *eie e ¥ L2 2 85.0 27494.,5
Y1 329.7 16536.4 2232 LE X 2 (222 L 85.0 27536.4
bed 3297 16249.1 LA L 2 2584 % *Ee8 e 85.0 27249.1
9¢% 330.9 16621.2 ekt 450t *heb s 85.0 27621.2
Se4 331.4 16664.1 SREE S *54654 *E6 e 8%.0 27664.1
e 328.5 16452.9 *ekes k4% L2 L L 85.0 27452.9
6be5 325.2 16215.0 LA AL 2 et 52 % 85.0 27215.0
tel 32441 16136.3 *hkk# it L L2222 85.0 27136.3 .
7.9 322.5 16017.5 sekks *E4 &S *¥eé s 85.0 27017.5
745 319.7 15818.2 L h Al L L il L sak ke 85.0 26818.2
9.9 328.7 16466.7 LAl *54 %8 st e 85.0 27466.7 .
57 328.7 16463.9 cEehd 5448 *EE0# 85.0 27463.9
5.8 329.1 16494.5 L E L L R *Re%% et s 85.0 27494.5
60 327.8 16400.3 L il L *ss ks *ek & 85.0 27400.3
6.0 327.8 16400.3 s e *hEE% ¥t s 85.0 27400.3
t
i
2 ‘
c-13 #
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Doy » - 209
Test No. = 12
Test Series No. = 0
INDIAN ISLAND
steviix ;
siliy cloy
-25.0
~20.0 4 LEGEND
-15.04 0 = Crown Penetration
-10.04 & = Shonk Tip Penetration
-«
]
©
e
25.0 B4 L) L ¥ g Bl L ki T L
0.0 10.0 20.0 0.0 0.0 500 €0.0 70.0 80.9 90.0 100.0 110.0
S0.0
40.0 LESEND
0.0 » = Shonk Roll
2.0 v = Shank Pitch
H
°
¢
o
L
a
-50.8 T T T T ~y ™ T T T M
0.0 10.0 20.0 0.3 40.0 $0.0 60.0 .o 90.0 0.0 100.9 110.0
320.0 — M
110.04 LEGEND v
100.9 4 o = Chain Height on Botion ,)"‘"’“ﬂx-n—l*‘"
e ”»
90.0 4 'R ﬁf\cm Force / ‘“,"."-lf
80.0 4 v = Deck Force - **_,(”
w 70.04 ,—"'. L
o e0.0- - o e
¥  50.0 (:ar" o
0.0 10.0 2.0 2.9 0.9 oo oo 7o wo  mo  100.0 110.0
Anchor Orog Distonce
—




2987 BATE

887
TESY
3887

0.
L)
AREA

SYART~END TIMES
SEAFLOSR TYPE
ARCIOR TYPE

MNCHOR WETGHY
FLUKE ANGLE-TYPE,
NOORING LINE DESCRIPTION

1
FEEY
0.0
2.0
4.0
Seb
8.6
10.4
12.2
13.9
14.9
15.2
17.0
18.5
19.2
21.6
22.9
24.3
26.4
20,1
30.1
32.2
33.3
35.2
36.5
39.4
40.6
42.9
43.9
45.6
47.3
49.4
51.0
524
54.0
55.9
58.0
60.0
61.8
ode.l
63.7
68.1
9.7
71.3
73.8
755
77.8
79.9
82.1
84,1
86.3
80.6
9%0.9%
92.3
9.3

1. DRAG DISTANCE 5
TENSION 6.
3. ANCHOR TENSION 7.
4o PACKAGE DEPTH 8.

2. DECK

2
KIPS
19.5
20.0
20.0
20.6
21.7
22.0
22.4
22.8
2*.3
27.6
28.2
29.0
30.2
31.0
33,0
4.0
34.5
35.0
36‘0
37.0
40.0
40.4
42.0
46.0
47.0
50.0
5“.0
61.0
671.0
10.0
74.0
74.0
77.0
80.0
84.0
87.0
80,0

10v.0
102.0
105.0
10%.5
107.0
111.0
112.0
113,0
113.5
115.0
117.5
121.0
123.5
125.0
126.0
126.6

11.6
11.5
13.4
13.7
13,7
14.9
17.9
19.0
21.3
22.7
23.7
272
2647
30.7
31.5
33.3
35.1
33.4
44%.6
48.3
51.8
55.1
54.6
56.3
57.6
6l.5
“.s
645
5.4
762
7.0
79.3
80.0
87.9
9.1
93.%
%.3
95.2
98.2
101.7
101.9
102.9
103.6
105.3

4
FELY
86.1
Bba. 4
864
865
86.7
86.8
87.5
87.6
87.7
87.8
87.8
88.0
88.3
88.3
88.3
89.1
B89.06
90.2
0.6
90.8
92.1
91.9
92.5
92.9
93.1
93.%5
94.0
95.2
96.1
6.0
$5.5
9642
6.5
97.1
97.5
98.2
93.7
¥3.9

100.6
100.9
101.9
102.9
103.8
105.1
105.5
106.1
105.8
107.1
107.8
108.1
108.0
107.9
109.2

DESTANCE BARGE TRAVELLED
QESTANCE ANCHOR TRAVELLED

ROTATION ANGLE

SHANK AMNGLE
WIRE ROPE ANGLE 11s ANCHOR CROWN DEPTH 1% 7T
DECK HORIZ. FORCE 12. ANCHOR SHANK TIP DEPTH

]
CEG
4.9
4e6
beb
4.6
4ot
403
4.0
4.0
3.8
3.4
3.2
l.4
-.1
-ol
~eh
~3.1
-4.9
9.9
-8.8
-19.1
~-13.1
~14.9
~15.6
-16.6
-17.5
-18.3
-19.9
=21lec
-22.8
=23.6
~24.5
-25.1
~2545
-26.1
=266
-27.1
~27.7
-29.2
-29.8
-30.1
-30.8
-31.5
-31.8
-32.0
°]202
-32.2
-3203
-32.8
~33.1
-33.3
-33.4
=33.5
'33.5

106.0
94.3

<

U
NN NI RN
R EEEE
SN O VNS T O W

.

[ L
[ 3R I R
)

[~ o

~8.1

~8.2

-9.3
-10.2
-10.4
-10.2
-10.2
-10.5
-10.6
~10.3
~11.2
~11.7
'IZ.O
-12.4
-13.3
-14.5
~15.5
=169
-17.7
~18.1
-19.0
~19.7
-20.7
~21.9
AL
-25.7
‘2001
=269
'27‘7
-28.3
~28.4
-2803
~2842
-28.1
-28.3
—20.5
-28.7
’28.9
-29.4
-29.6

STEVFIX ANCHOR  TESTY

209
12
0
INDIAN ISLAND
1548 - 1636
SILTY CLAY
STEVFIX
11000.00 r8.
50,00 DEG. -~ 1 0=M0Y 1=FIX
90 FY ~ 3.0 IN ChAlNe 180 FT - 2.0 IN
270 FT - 3.0 IN CHAIN

9. CHAIN LENGTH ON BOTTON 13, A
10. CHAIN WEIGHT ON BOYTOM 14, W

7 8 9 10 11
DEG KIPS FEET L8s FEET
47.% 13.2 340.3 17303.1 85.8
46.9 13.7 337.2 17076.8 86.1
46.9 13.7 337.2 17076.8 86,1
46.2 14.3 333.5 16311.7 86.2
44.9 154 327.2 163b62.6 864
446 1%7 32¢. 16232.06 86.6
44.2 16.1 323.1 16063.5 87.5
43.8 16.5 320.8 15897.1 87.6
42.3 18.0 312.8 15319.5 87.7
39.6 21.3 29%.6 14079.7 ar.9
39.2 21.93 292.3 13849.1 87.9
38.¢ 22.7 268.9 13599%.4 8.2
37.2 4.0 286.2 13404.3 8.5
37.2 24.7 279.9 12954.7 88.5
36.0 2647 270.5 12273.9 88.5
35.3 27.7 263.4 12028.0 89.4
35.2 28.2 25¢.5 11607.8 89.9
34.8 23.7 252.8 11690.0 90.5
34.5 29.7 240.5 11294.0 90.9
3.3 30.6 226.% 13445.5 Gle1
32.9 3.6 199,32 9976.5 2.4
32.7 4.0 196.9 9872.1 92.2
31.38 35.7 185.7 9541.6 92.8
3i.3 39.3 130.0 7761.5 93.2
30.7 40.4 128.1 T698.6 93.4
30.1 43.2 93.4 6989.4 93.8
29.8 “7.3 78.9 5681.8 94.3
27.3 5442 51.2 3683.5 955
2642 60.1 289 2078.1 96.9
25.8 63.0 16.2 1169.8 97.0

2%5.1 61.0 4.2 300.9 95.9
24.8 67.2 é.6 617.1 96.7
2442 70.2 1.6 115.9 97.0
23.9 73,2 #5888 seve e 97.6
23.7 76.9 $¢8636  seserse 98.0
23.2 80,0 958828 eeseses 98.7
22.8 53,0 *etsss  seessse 99.13

22.C G2.7 648508  tebtenn 100.95
21.7 G4 SEHEEE  SESEN0E 101.2
21.7 7.6 #06969 056088 101.5
21.4 Gha2 SEEEEE  S50008S 102.6
21.1 9.3 *F48ee  SeseNee 103.6
2lal 1C3.6 #*etsse  oessses 104.5
20.9 104.6 *2988t  Sekited 105.8
2Ge9 105.6 #ees0s  s4sssee 106.2
21.0 106,00 *¢008¢ resshee 106.8
21.0 107.4 ¢tos¢s  tosbees 10645
208 109.9 #8945 084840 107.8
20e0 113.2 #8000¢  Sts8880 108.5
206 115.6 #es0es  shsssse 108.9
20,9 117.1 e2e0se  ss5498e 108.7
20,3 L18,1 #e¢ses 900 eee 108.6
2Ge) 118,7 ssssse  2estess 10%9.9
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fe1x ANCHOR  TEST

LAND
36
2\

Lse,
« =~ 1 O=n0V 1=FIX
«0 IN CrAINe 180 £T - 2,0 IN CHAIN
3.0 IN CHAIN

HAIN LENGTH ON BOTTOM  13. ANCHOR FLUKE TIP DEPTH NOTE -~ POSITIVE SHANK

HAIN #EIGHT ON BOYTOM 14, WATER DEPTM ANGLE INDICATES
NCHOR CROWN DEPTH 15. TOTAL BOTTOM MEIGHY SHANK TIP BELOMW
ANCHOR SHANK TIP DEPTH CROUM

8 9 10 11 12 13 14 15

LIPS FEET LS FLET FEEY FEET FEEY LBs

13.2 340,3 17303.1 85.8 87.4 9.0 88.0 28303.1
3.7 337.2 17076,8 85,1 87.8 91.3 88.0 28076.8
337.2 17076.8 86.1 87.8 21.3 88.0 28076.8
333.5 1o6811.7 86.2 87.9 9.4 B8,5 278117
327.3 16362.4 864 87.9 91.6 88.0 27362.6
32%.9 16232.06 B86.6 a7.8 9.6 88.0 27232.6
323.1 16063.5 87.5 87.1 92.0 88.0 27063.5
320.8 15893.1 47.6 87.2 92.1 88.0 26899.1
312.8 15319.5 87.7 87.2 9.2 88.0 26319.5
29%.,6 14079.7 87.9 87.1 9R2.2 88.0 25079.7
292.3 13849,1) 87.9 87.0 92.2 88.0 26849.1
268.9 13599.4 88,2 179} 92.3 88,0 24599.4
285.2 13404.3 88.5 86.9 92.6 88.0 24404.3
279.9 12954.7 88.5 86.9 92.6 88.0 23954.7
270.% 12273.9 88,5 86.9 92.5 88.0 23273.8
263.4 12028.0 89454 87.5 93.3 88.0 23028.0
25¢,5 11607.8 89,9 87.9 93.7 88.0 22007.8
252.8 11690.0 90.5% 88.5 94.3 88.0 22690.0
240.5 1129%4.6 90.9 88.9 9% .7 88.0 22294.6
226.4% 10045.5 91.1 89.1 94.9 88,0 21845.5
199,72 9976.95 92.4 90.4 9.1 88.0 20976.5
196.95 9872.1 92.2 90.2 95.9 88.0 208721
185.7 954146 92.8 90.8 9.5 88.0 20541.6
130.0 7761.5 93.2 91.1 9%.8 88.0 18761.5
128.1 709846 93,4 91.) 97.0 88.0 18698.6
93.4 6989.4 93.8 91.6 97.4 88.0 17589.4
78.9 5681.8 94.3 92.1 97.8 38.90 16681.0
51.2 3683.5 95,5 93.2 98.9 88.0 14683.5
28.9 2073.1 9.5 93.9 9.7 88,0 13078.1
16.2 1169.8 97.0 94,1 100.2 88.0 12169.8
4,2 300.9 95.9 93.0 99.0 88.0 11300.9
8.6 617.1 96.7 93.6 99.6 88.0 11617.1
1.6 115.9 97.0 93.8 99.9 08,0 11115.9
22000 400 40e 7.0 94,3 100. 4 88.0 10332.5
80590 Sesetee 98,0 Q4.6 100. 7 88.0 8862.7
SEENRE BERL0NR 98.7 95.2 101.4 88.0 8476.8
SEOREE S48 000 99.3 9%5.6 i0).8 88,0 7847.0
*08860 Bo40002 100.5 96.5 102.8 88.0 5170.8
SEA88E  F50 0400 101.2 97.0 103.4 88.0 $5032.0
SA545¢ 300000 101.5 97.3 103.7 88,0 3924.7
48305 000t 102.6 98.2 104. 6 88.0 418%.%
000t VeNkANE 103.4 99,2 105.5 88.0 4142,9
S8009¢  S%eet e} 104.5 100.0 10644 88.0 2756.5
20000 Sudbinee 105.8 101.3 107.7 88.0 2743.6
SEEREE H00000S 106.2 101.7 108.1 88.0 23%0.2
4846 %  Aatnbee 106.8 102.3 108.7 88.0 2097.7
SE0088 450000 106.%5 102.0 108.4 88,0 1542.6
CEOEIE 2930040 107.8 103,23 109.7 88,0 1031.6
40048 S95%040 108.5 104.0 110.4 8.0 20.%
8404 S94400s 108,8 104,23 1106 8.0 -812.8
04000 Sa%etne 108.7 104,2 110.5% 88,0 -1116.4
P5404% 218400 108.6 104.1 110.4 88.0 ~1116.4
04880t S0 000e 109.9 105,3 111.7 88.0 «1324.9
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