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DESIGN OF THE NUSC REPLACEMENT TCP MOORING
FOR LAKE SENECA, DRESDEN, MEW YORK

by

William N. Seelig

1. Introduction

"M The Transducer Calibration Platform (TCP) of the Naval Under-
water System Center (NUSC), Dresden, N.Y. consists of a barge (33' wide,
150' long, 4' freeboard) and a small transformer float connected to
a shore power cable. The two point mooring for this facility failed in
1982 after many years of service and a temporary mooring was installed
to moor the facility for approximately one year.

The new anchoring system is a four point mooring that is
similar to the nearby, but larger, SMP mooring.—Jhe new TCP mooring
design is shown on NAVFAC (CHESDIV) Drawing Number)326161,
"Transducer Calibration Platform (TCP), 4 Point Mgoring Site, Plan &
Details', revised 5/10/83. *b
¢ 1°

2. Design Conditions

The design wind is taken as 85 knots, which is 10% larger than
the highest winds ever recorded at Lake Seneca. The dynamic forces due
to wind gusts and waves is then taken as 33% of the static forces and
the dynamic and static components combined into the design force. A
total design horizontal force of 35 kips is used to design each of the
mooring legs. Calculations for this design load are given in Appendix A.
The water depth at the site is 535 feet and the bottom material

is mud.
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3. The New Design for the TCP Mooring

NUSC requested that the new TCP mooring be a four point moor similar
in design to the nearby SMP mooring. The SMP has sinkers attached to
wire rope within the water colum. This location of sinkers was not
duplicated on the TCP moor because of possible wear and eventual loss
of sinkers.

Figure 1shows the plan view of the newly designed TCP mooring.

The exact location of this facility will be determined by a NUSC
installed marker buoy. This marker buoy and the mooring will be located
west of the old facility, so that the worn end of the shore power cable
can be removed. The new four point mooring is to be installed by a
contractor and the government will moor the barge and transformer float.

Figure 2 shows the selected mooring leg design for each of the
four legs (profile view). These legs consist of the following components

with the specified dimension (design load = 35 kips):

Component Characteristics
5000# Boss anchor approx. 120 kips of holding power

(see NCEL Techdata Sheet #83-08)
F.S. = 3.4 against dragging

1-1/2" chain Proof strength is approx. 131 kips &
breaking strength is 183 kips;
F.S. = 3.7 for proof &
F.S. = 5.2 for breaking (new chain)

1-3/4" wire rope breaking strength is approx. 224 kips;
F.S. = 6.4 against breaking (new rope)

Buoy, dia=9.5' ,h=5' buoy freeboard is 2.0 during light winds,
1.5'" for a 37 mph wind and submerges
for a 60 mph wind (see Appendix B
for buoy characteristics & design)

connecting lines F.S. = 6.4 against breaking :
1-3/k" wire rope with ' d

chain tails (]

1 a
See Appendix B for details of the mooring buoy design and Appendix € . __ . s eeamened
for selection of the other major mooring components.
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4. Load/Deflection Curve for the Mooring Legs

Figure 3 shows the predicted load/deflection curve for the mooring
legs. The mooring design calls for the distance from the anchor to buoy
to be a nominal 1750 ¥ 50', so the predicted pretension is between 2
and 5 kips. A pretension of 4 kips is expected if the anchor is placed
1800' from the buoy and then dragged until founded. In operating conditions
of 30 mph winds or less the barge is predicted to move a maximum of
15' from the neutral position (30' of total motion if the wind changes
direction by 180°).

Figure 4 shows the predicted length of material of the mooring leg
that is on the lake bottom at various damounts of horizontal pull force
at the buoy. Over 800 feet of chain is predicted to be on the bottom
for forces less than 15 kips (wind speeds less than 50 mph). At the
design force of 35 kips 360 feet of chain will remain on the bottom,
which will provide additional holding power to the anchor and assure

that the chain angle at the anchor is zero degrees.

All of the wire rope will be off the bottom at the anticipated
pretension of 4 kips (Figure 5). Some of the chain is also expected

to be in the water column, if the pretension reaches 5 kips.

5. The Anchor Pull Test

Anchors are to be pull tested 24 or more hours after they are
set. At the specified minimum pull force of 30,000 pounds the sinker
is predicted to be pulled 45' of f of the lake bottom. Assuming a
190' long line is attached to the buoy to perform the pull test,
the buoy is predicted to be submerged 17' and the line will have
a 6° down angle (Figure 6). At 17' of submergence the buoys have
a factor of safety of 2 against crushing (see Appendix D). Longer
pull lines should not be used, because the possibility of crushing

increases. If a longer pull line is required, then the buoy should
be removed before the test is performed.
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h 6. Summary ?

- A four point mooring has been designed for the NUSC TCP facility é’;‘-

E:;{ g‘ ? at Lake Seneca, New York. The mooring was designed to withstand conditions ey

q > \\ 102 higher than have been observed at the site and components have a ‘,f:‘:.

g VFéCtor"of safety of approximately four against breaking at the extreme ¥

Al design conditions.~ The mooring legs consist of drag anchors, chain, wd)

o concrete sinkers, wire rope, buoys and lines for connecting the barge .:':1:"
o and transformer platform to the mooring. N

The mooring has been designed to r‘§ive"’;'c_>r act as a shock absorber

if sudden or large forces act on the TCP. For example, a front crossing ‘_

the lake could produce rapid increases in the wind speed and the barge

o would move slightly in response to these forces. However, under normal ..

- operating conditions the leg design and specified pretension of 5 kips, _

- the mooring will be rather ®stiff" with a watch circle of less than :::}‘

10" for wind speeds below 20 knots. ﬁj.
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APPENDIX A,

DESIGN CONDITIONS

This appendix includes calculations and discussions for

determining the design load of 35 kips used to design the mooring
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- MILITARY SPECIFICATION .. "f?
- BUOYS, MOORING AND MARKER "
N Thig'spccification is mandatory for use by all
Departments zn-” Agencies of the Lepsrtment ol Detense. -
Lo 1. scoe: -

1.1 Scope. This spc. . fication covers riser caain, telcpnone, and
~“cylinlirical moorin; tuoys; a pes top buoy naving a cylindrical upper
portion and 8 frustrum suaped lower portion; and tension bars for riser

< v and peg tc~ buoys,

. 1.2 C(Classification. Buoys sthall be of the following rypes and
sizes as speciiied (see 6.2). .
é: Type 1 - Riser cnain mooring buov, . ' T e T , “ZT'*
. - . . . K . S ette
Size 6-1/2 - 6-1/2 feet diameter, 4 teet deep. N xzdtif':_
-‘!! Size 7 - 17 feet diameter, 5 leect deep. . ‘ A :
~ Size 9-1/2 - 9-1/2 fect diameter, 5 [eet decp. i "3553?'5
* Size 10-1/2A - 10-1/2 feet diameter, 6-1/2 feet deep. a8y
.o Size 10-1/2B - 10-1/2 feet diameter, 7-1/2 feet deep. %%
o Size 12 - 12 feet diameter, 6 feet deep. - !'ﬁ"i
e. s -
- Type 11 - Telcphone mooring buoy. ¢
Size 14 - 14 feet diameter, 7 feet deep. I ke
- Size 15 - 15 1eet diameter, 7-1/2 ieet deep. .
- Size 16 - 16 teet diameter, 6-1/2 fcet deep. ' . ..
Size 17 - 17 feet diameter, 10-1/2 1ect deep. ,gJ‘
N ' a
:: Type 111 - Marker buoy. P
) ‘e
‘ Size 3-1/2 - 3-1/2 fect diamcter, spherical shape. f{
X o
b
[' Type 1V - Peg top mooring bLuoy. c‘
: s
< Size 12 - 12 1cet diasmeter, 9-1/2 tcet deep, MX 11, MOD 1. .‘
{ .* .'_
[z s

- —— —— . e e - —~— ——
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. : does
Type V - Cylindrical mooring buoy. egible "eploducn'oz?m
Size 5 - 5 feet 6 inches diameter, 9 feet & inches G

[T

] long, MK V.
Size 6 - 5 feet 9 inches . rameter, 12 feet long,
g MK 2, MOD 1.
Size 8 - 8 feet diameter. 14 feet 8 incnes long,
. MK 1IV.

—~—

2. APPLICABLE DOCUMENTS -

2.1 Tae ifollowiny documents of the issue in etrect on date of invi-
tation ror bids or request 1or proposal, rorm - part of this specification
to tnc extent specified herein.

we ibas lasrnimekill ey

SPECIFICATIONS

MILITARY ' ' : ‘ ‘ o .

M1L-T-704 - Treatment and Paianting ol HMateriel.
MIL-S-15083 - Stecl Castings.
HIL-C-18295 - Cnain and Fittings 1or Fleet jloorinys.

Ve o mearia bt o dapl? PN

s e g 5 e o

STANDARDS L i
Copy available to DTIC does not . ‘
; MILITARY permit fully legible reproduction :
MIL-STD-129 - Marking tor Saipment and Storage. .
‘ 3 AI1L-S1D-130 - Identification Markiag ot U.S. ‘'lilitary '
S Property. . - .
e MIL-STD-271 - loadestructive Testing Requirements ror
) l deials.
] - DRI ITESS

Ll
S 2 &2 ae

e

FPUREAL OF YATUS AND DOTKS (NAVAL FACILITIES ENGLIEERING COMAAND)

Ry

.
Land
.

i 6200605 - ttandard Flect Moorin,s aawue Plpe Riser
: } Chrain Type Fuoy actatls. . .
4 "J 020057 - SianSori Fleer woriags Telepaone Typu
i ( Puoy Jelails Cadtracicy 39,0907 Lbs,
62U6 5y - iandare. Ficet Jporin,s Bar Ri:er C.asn
E"i Tyne Fuoy aetail:n Capacity 106,000 Li~.
- " - 620000 - Standarc Fleoo oorin s Telepaone Type
F‘;g‘ fuov Decatl. Cepacity 170,900 Lhs.
i ‘-:_"‘ 20412 - Slannara araer or L.corial taey 3'-u”
: r J vlara cor Coaprcaty 12,000 Lo,
i -] u2heus - Cyancard Flect woerin:. Camta ans Fartan,
ﬁ - velcils,

7
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749873
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- Standard Fleet Moorings Tension Bars for

Hawse Pipe Buoys.
- Standard Fleet Moorings Bar Riser Chain

Type Buoy Details Capacity 42,000 Lbs.

. BUREAU 'OF ORDNANCE (NAVAL ORDNANCE SYSTEMS COMMAND)

275040 - Mooring Buoy MK IV (Cylindriczl 8'0" x

r : ' 14'8") General Arrangement and Details,

L; ) 275063 - Mooring Buoy Mark V (Cylindrical, 5'6" x

L ' _ 9'6") General Arrangement and Details. -

i 275045 - Peg Top Buoy Mark II General Arrangement.

! 2, 5048 - Peg Top Buoy MK 1I MOD 1 General Arrangement.

a; . 275¢83 - Mooring Buoy MK 2 MDD 1 Genetal Arrangement.

3 - R te- -

i 2.2 Other publicatiouns. The folloving documen.s form a part of thxs
specification to the extent specified herein. Unless otherwise indicated,
the {ssue in effect on date of invitation for bids or request for propdsal

281l apply. -

4

i' AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

o A7 - Specification for Steel for Bridges and

' Buildings.

‘- Specification for Sttuctural Stcel. ) _
- Specification for Flat-Rolled Carbon Steel <ot

\ " A36
; A245°

y _ .. Sheets of Structural (uality. J ','_Y- VR
_ (Application for copies should be addressed to the American Society ;‘n
1~ for Testing and Materxals. 1916~ Race Street Philadelphia, Pennsylvania -
- 19103, ) : : . :
- AMERILLN TRUCKING ASSOCIA’I‘ION INC. (ATA)
ﬁ - National Motor Frelght Classificatxon Rules.
r. .
:;‘: (Applica:ion for copies snould be addressed to the Amerlcan Trucking
Association, Inc., Traffic Department, 1616 P Street, {. V., ''asning ton, .
- D. C. 20036.) .

UNIFORM CLASSIFICATION COMMITTEE (UCC)

Uniform Freignet Classification Rules.

(Application for copics should be addressed to the Uniiorm Classiii-

Ej catfion Committee, 202 Union Station, 516 West Jackson Poulevard, Chicajo, A
> Illinois 60606.) | - T
RS

s
’




MIL-B-16115D
SOUTHERI PINE INSPECTION RUREAU (SPIB)
Stenddrd Gradln» Rules for Southern Piue Lumber.

(Appltcation for copies should be addressed to the Southern Pine
Inspection Pureau of the Southern Plne Associatxon New Orleans,
Loulsiana 70150, ) R o : . .

-

;echnical socie:y and technical lssociation Speclflcations and
standards are generally available for reference from librarfes. They -
are also dlstributcd amor} technlcal groups and using Federal a'enclea.‘

3. R.E(UIREPEVTS N R

~ .- s -

3. 1 Preproduction samole.
saall furaish and test a preproduction sample under the direction and

speciricstior. The preproduction sample is detined as & production ‘unit

Examination aud tests
Approval ot the preproduction sample

quently produce in fulfillment of the contract.
snell be tiose specified nercin.

iorming to tnis speciiication.

the contracling offlcer. T Sl N N

-

. - .. t. -~ A'\
. . . . o P .

L4 -

3.2 Haterial. Hatcrial shall be as ;pecirled nerein and as shovn
on the applicable drauinos. All materxal 'nall be new and unused

3 2 1 Structural stccl Stecl p1ates, snapes, and bats shall
coaiorm <o ASTM Dcsignations A7 or A36., "Steel sheet shall conform to
ASTH Desfijnation A245, condition and rfinish as appropriste. Laminated
stecl plate used at eyes of tensioa bars shall be free from defects -
sficcting strengch, when examined in accordance witi 4.3.3.

“~ N

J.2.2 (Cast stecl., Stecl castings for‘telephone buoy swivel ring
and post snall conform to MIL-C-18295 and the applicable drawings. -

class shown on the applicadble drawings. - .

3.2.3 Vood. Lumber for rubbin; and bearing strips shall be yellow
pinc densc structural 86 or long leaf structural 86, conforming to the
SPIB Standard Srading Rules for Southern Pine Lumbcr. All lumber shall
be creosoted as speciiied in 3.7.3. :

3.2.4 Rubber. Rubber for fenders shall be commercial products
tegularly used rfor marine fendering, and shall be compounded tor optirum
resistsuce to salt water, weathering, oils, sbrasion, compression set,
and lov tempersture brittleness. Short leanxths shall not be uced.

. :
3 - o . N . . -

ghen.spectfledA(see.6.2), the contractor’

whicn will te 1deutical to the units whica the manufacturer will subse-

saall not relieve tae contractor of nis obligation to supply units con- .
Any cinanges or deviations of productlon J
uuits irom tnc preproduclion sample snall be subJect to the approval or -

Other castings shown on drawings shall couform to MIL S -15083, of the":,.

supervision of the Government Inspector to determine conformance to this -

&
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MIL-B-16115D

3.3 Construction.

3.3.1 Buoys. Buoys shall be constructed as specified herein and
on tue applicsble drawings listed in table I. The contractor shall . -
furnish tne type Il buoys complete with swivel posts snd swivel ring
castings. Plastic rope and floats for type III tuoy shall be as shown
on Drawing 620662. Mannoles for types I, II, and III buoys .ay be cut

e |

"M where required provided they are closed by a watertignt full penetration’
» weld around thne closing plate, after 111 Lnterior work nas been completed
. ;i::: and inspected.~ -" 4 R
_ - Table 1. Appllcable dtawings for buoys ST _
= Type - 7 u.T _Size - T - = . " “prawing No. & SRR
. R . e S B N . S S
R — R - S BERNE 0N
|  § - 6 1/2 and b A - . T - 749873 . o I BRCIRIIE ¢ ﬁ
S~ 1 . - 9-1/2, 10- l.IZA. and 10- 1/23 ' 620659 : . - R
. ‘-: . . ) . . s P . N ‘-";AA -#’vé
o1 122 T 620605 . . B SN
. 11 14, 15, and 16 - - 620660, 620663 ° . o n."_—',"-; -
- mw ... n _ S . . 620657, 620663 B B
AR 33 3-1/2 - - - 620662 b Ty
z__ R ¥ 2 z7soa< 275048 s
p 1 LI L - B N
% v - e T A S T 275043 " . SR
) F' ) . . C- ..‘ S . .- . . . . . o .. " : K - : :':.'.‘.
% e v 6 Tl 2 275083 » AN
L0 » -7 - ¢ . B . P‘: T e et
- v 7 8 S 275040 f ot N
: - ' i IR S
'3.3.2 Tension bars. ifien s;')ech'ied (see 6.2), tension bars constructed SR ::;-::j
l-d 8s speciried nerein and on Drawing 749872 shell be furnished with or for - KL ] ..'.‘:'
tyne 1, size 12, and type IV tuoys when convertinz trom riscer cnain nawse ey o [
.. pipe to tae tension bar arrangement. . RN
- 3.3.3 Hard facin-~, Uniess otierwise specified (see 6.2), tne sur- . } f.ff
, faces of eyes in rension bars and swivel ring castings, as siown on the s .‘.
1y plicatle drewings, shall be hard rfaced by the metal spray process. All AN
| .rfaces to be faced snall be thorougnly prepared by removal of all [or- . .
 : eisn materlsl and corrosfon products and then roughened by arit blasting Le
.~ using an abrasive of angular stecl or nonmctallic grit of a range of 25 . («
'1v>  to &) mesh. A coacing or & self-cluxing metal powder composed or curomium, 3
i hd p L. . P | PSSR

rgl -

e e e te e et
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MIL-B-16115D

boron, nickel, and silicon shall be sprayed onto the prepared surfaces
so as to produce 8 finished coating, after tusing, of not less than 20
wils thickness. The sprayed costing shall be fused to the base metal
by uniformly heating witn oxyjsen-acetylene torches, or in a controlled
‘stmosphere oven, to the proper fusinj temperature (epproximately 1, 900o
Fahrenheit). Extreme care snall be exercised to prevent overneatin;
- during the fusing process in order to prevent running or sagging of the 3
) coatinz. The sprayed part shall be cooled slowly in accordance witin “
v recommendations of the metal spray supplier. The finished coating shall
be of fine texture, uniform thickness,. free of unatomized or unfused i
par:icles of metal, and shall have a hardness of 56 to 61 on tne Rockwell
C scsle or 79 to 81 5 on the Rockvell A scale. Lo : F

- " IS -~ & [ ad

- 3.3. 4 Swivelgposts and swivel riqgs. ' The swivel posts and swivel
rings shall be fatricated as snown on Drawings 620657, 620660, and
620663, and snall conform to MIL-C-18295, group 3, except tnat the class
of castin; shall be as shown on tne drauin"s. .

., .. : ’ -

3.4 Steel;ggge and fittings. .Pipe shall be rezular cormmercial F
scamless or welded stcel pipe except where wrougnt iron pipe it snown
oun the drawings. Pipe shall be of ‘the-size, schclule, and wall taick-
ness shown, Pipe fittianys shall be standard stecl and cast iron as

5 St

shown. s . . . . F
3.5 Fastencrs. S5tuds, nuts, bolts, wood screws, and capscrews :}i{
. snall be oi the cihacacteristics, diwensions, and quantities as shown (: 4 }::}
it on the drawings, = Steel fastencrs snall have commercial grade zinc 4 A
X ' - - - . . .
coatin;. R g LT N R =

. - .~_._n'~
~ - - .- - s A -~

3 6 leltneas.b Typcc 1, 11, and III buO)s shall not lea Hhén

s N
. !
B

‘tested Ly axr or uydrostatic pressure in accordence with 4.3.1 or 4.3.2, ¥ S

" tne metnod ol testin; to be deLenrined Ly the manuiscturer. Uhen tested e
r .

nyxrostﬁtically, the luoys, end individual compartments oi huoys, shall ftit

witastaué en intcernal aydrostatic pressure of 5 pounds per square iuch,
waintained for a period of not less then 15 minutes, wichout leakage,
soint tailure, or atnormel bul:iing of plates. Inc.-ad ¢28 V tueys

v

w827 'L tested as specified on the drawings.

..

3.7 Trecatment end paintin,.
3.7.1 MNctal suriaces. After cach luoy has passcd all Lests as
~upecified, and belorc iustellation of fenders, rubbing and bearing
ttrip., the cxterior wetal surlaces of all lLwoyvs, tension Lars, and
swivel posts, except threaded surlaces, shall tc cleeaed, treated, aad
painted In accordeunce vita MIL-T-704, type I', except taet, woen speciticd
(sce 6.2), other finiun paint shall be utilized. Unlc:zi othervwise
speciiied (sec 6.2), the tinish color snall be lusierless blach number
. 27026. 1In cidicrion, tne fuicrior surieces of cypcs 1V snl V buoys shall
. Le cleanc!, ireatced, and pafated in sccordance with illL-T-704, type C.
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3.7.2 Tnreaded surfaces. The threaded surfaces of all fasteners
in tapped holes, and all pipe plugs installed prior to and after testing,
shall be coated with a thick mixturetf rec and white lead in linseed oil.
. 3.7.3 WOod treatment. After cutting, fitting, and dtilling, all
wood parts shall be pressure treated to a net retention of 20 pounds or
refusal, using 8 creosote-coal tar solution.

e

A

- T

3.8 Identification markin;. The equipment shall be marked for .
fidentification in accordance with MIL-STD-130. Unless otherwise speci-
fied on the drawings, marking shall be 1/8 inch raised letters 1 inch
high located on the buoys under railing for types I and II buoys or_as
shown on the applicable drswing. The legend shall include size of buoy,

a4

weight 'in pounds, and year of manufacture. Tension bars furnished <" N
X separately shall have stenciled ‘markings. Ll - é:
. * . R T A
¥ 3 9 workmanshig i' . c 3 - ; }:i' . 3-4' _ ; N

3.9.1 Steel fabrication. teel used in the fabrication of equipment
shall be free from kinks and sharp bends. The straightening of material
snall be done by methods that will not cause injury to the metal. Shearing

and chipping shall be done neatly and accurately. Fleme cutting, using _ 3

4 a tip suitable for the thickness of metal, may be employed instead of .- 7 4
B shearing or sawing. Re-entrant cuts shall be made in the best possible " . e
‘manner., All bends of a major character shall be made with controlled A

means in order to insure uniformity oi size and shape. Precautions . . . RN

shall be taken to avoid overheating, and heated metal snall be allowed SR AT

to- cool slouly. S ST ERE c(..,,:': . w oo

. - ¢ T Lo - RS 2% ¢

' : R k- e

3.9.2 Bolted connections. Bolt holes shall be accurately punchcd L .

- or drilled and shall have the burrs removed. Washers or’ locxwashers'j'f R BN S
" shall be provided in accordance with zood’ commercial practice. and all T F L {2¢

bolts, nuts, and screwvs shall be tight. B S i}‘

Y . . .. i . . o S B¢
. 3.9.3 welding. Tne surface of parts to be wclded shall bt~ ee” = ] T Q,;
; from rust, scale, paint, grease, or other foreign matter. Spot, -ack A S~
- or intermittent welds for strength will not be permitted. Veld penetra- T ”1:
tion shall be such as to provide transference of maximum design stress '~ - | . *1:

through the base metal juncture. Fillet welds sheall be provided when : : t?’
' necessary to reduce stress concentration, Manual and machine welding : -
processes and materials shall conform to applicable codes of the American 1
Welding Society or the American Society of Hechanical Engincers, for the

<

: type of weldinz to be performed - . - - -t N
. . - . " ~

. » ‘ ' - : y KA

. 3.9.6 Machine work, Tolerances and gages for metal fits shall E ~.}$
) conform to the limitations specified herein and on the applicable <
| drawings, and otherwise to the standards of jood cormercial practice, . =

: i

N [. ‘1‘ d

k] | SSIOY j‘\:_ \

: N

.!.‘




-:
\ 3
: A ;?
) MIL-B-16115D ~ : o ' : : B Y
: - "3.9.5 Casthzé and'fofgtﬁés. Cagtings shall be sound and free from ..?Z, ,
[ iat;hing,_nlsplaced coring, vurping, or other defects which might render S &f
v " -the casting unsound for use. 'Forgings shall be uniform in quality and N
N condition, and shall be free from tear., cracks, laps, internal ruptures, N2
' imbedded scale, segrezations, or otner defects which would detrimentally Lhe,
g affect the _suitability for the purpose intended. Radiographic tests to ° ¥
, .. detect in:ernal defects shall be employed Iot castings and forgings where "
e ’ _shown on the dravlngs (see 4.3.3). %}.
- R ’ : N - _\‘:".
S B 3. 9 6 Rubber fenders. Rubber fenders shall be uniform in appearance <
= I and Horkmanshiy, and shall be free from porous areas, bubbles, fotelgn A
4 - matter, and other detrimental defects and irreoularlties. : o { B 3
G I 1 g L =
: if’ a 3 9 7 dood fabrlcation. Vood bcarin~ and xubbing strips shall be é ri{
! _i L .neatly and’ accurately cu;,_con:oured finisned. and drilled as shown, B i iﬁ
T 'and shall fit snu;ly to the buoy vithout forcxn . . ARy

4. GUALITY ASSURANCE PROVISIONS ;;' ;~‘ , 'A T IR IS

.
fe¥el,

o

- 41 Resggnslbility for insoection. Unless otherwise specified in
the contract or purchase order, the supplier is responsible for the .
performance of all inspection requirements rs speciiied herein. Except 'i‘(
as otherwise specified, the supplier may utilize his own facilicies or
any commercial laboratory acceptable to the Government. The Government }
rescrves the rignt to perform any of the inspections set forch in the »
specification vhere such inspections are deemed necessary to assure tnat i
-t 'suppltes and servlces con;orm to prebcribed requlrements. oo ”

R ;
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b 2 Examination. Each buoy and tension bat, xncludxn1 tae prepro- .
" duction sample, siall be examined for compliance with the requirements
specified in section 3 orf this’ specificatlon. Examinations shall be .
conducted as specified in table II. Any buoy or tension bar having one '
_or more deiects shall be rejected. : . s : -

A
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" . Table II. List of defects . ) »

P
S
.

Para:rapin

LS

* gt

teTerw, e vt
.
0
g

P A
L) e

3.2 throuzh 3.2.4  Materials not as specitied, and obviously damaed, S

o X =Y
1 used, or defective aticcting serviceability and b
3 . rellabillty. B B¢
- - . - . IS :: ‘.:_1
3.3 throuzn 3.3.4 Constructlon not ac specified. Dimcnsions aot as - .

e
~
»
b

shown or tefercenced drawings.
3.4 : Steel pine and Jittinzs not as specified.

3.5 - Fastencrs not ol the characteristics, dimensions
and quantitics as sihown on applicable drawiongs.
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‘ i.a Identification marking missing, iﬁcorrect, or

- either of the £ollovlng tests.

MIL-B-16115D

3.7 through 3.7.3 cienning. treating, prime coating, finish coating,

film thickness, and general paint appllcation not
as specified.

llleglble.

3.9 through 3.9.7 Workmanshlp is inferior and not as'specif;ed. Belt
- holes not accurately punched or drilled and free'.
from burrs; welds are sparse or incomplete; castings

< -~ . not sound and free from patching, misplaced coring,
" Y wearping or other defeéts; forgings not_ uniforn in

. .Y . - . . " quality and condition, and free from’ tears, cracks,’
- . . laps,’ internal ruptures, imbedded scale, segrega-"

_tions, or other defects affecting suitability for .
purpose. tntended. St o :

»

4.3 Lesk tests. Tests for tfpes Ivkaﬁd.v buoys shall be as rhopn‘
on the drawings. For types I, 11, and III buoys, the preproduction -
sanple and all production units, before painting, shall be subject to

-~
C e . N . ore

- . . - . .- -
D .

. 4. 3 1 Pneunatic test. Each buoy, hsving one or more c0mpartments,t
shall be tested for tightness of joints by the application of air pres- _
sure of not less than 5 pounds per square inch for a minimum period of .
30 minutes. Yhile the buoy is under pressure a soapsuds  solution’ shall
be applied externally to reveal any leaks or as an option, the pressur-.

fzed buoy shall be glven full immersion to detect any lesks. S T n h.?*_i

4.3.2 ﬂydrostatic test. After completion -of all uelding, the buoyfﬁ:

shall be subjected to s hydrostatic test of not less than the speclfied - i:':.' i W

pressure (see 3.6) maintained for a period of 15 minutes. Any jolnt
failure or leaks shall be cause for rejection. The water used for

hydrostatic testing shall be made rust inhibiting by the addition of '; A
sodium dichromate at 8 concentration of 1/2 percent by weight. After - -

completion of the test, each buoy shall be thorou*hly drained to remove
sll liquids.

.. . . k .. y
4.3.3 Radlosraphic test. RBleSfGPhlc tests of parts, vhere shown - P'x: T

on the drawings end required herein, shall be in accordance with MIL-STD-.

271; evidence of defects which would affect the strensth of these parts
shall be csuse for rejection. - T

4.4 Preparation for delivery inspection. The preservation, >
packaging, packing and markinz of the buoys and tension bers shall be
inspected to verify conformance to the requirements in section 5.
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[

oA e e
co o @per-1'

?. _PREPARATION FOR DELIVERY
" S, l Preservation, packaging, and packing. The following constitutes
the total requirements for any level (A, B, or C), of preparation for ;
delivery: The buoys and tension bars shall be prepared for shipwent in’

s manner which will insure arrival at destination i{n satisfactory condi-
_tion and which will be acceptable to the carrier at lowest rates. Packing
ahall comply with UCC Uniform Freight Classification Rules or ATA National‘

notor Freight Classification Rules. _
S 2 Harking. The buoys and tension bars ‘shall be marked_in accord- N
ance ,with MIL-STD-129. T P

AN

S ® Aty . 8
‘,. _y‘;» .\ .) J.‘-,-,_ _‘_ RS P R B o . - - P ., S
- D S R A TR N R PR o Co _,(- - [

6. NOTBS R T y CLe ST S
o .- - -_ '-" K Lt I.. st """ > ' l'-. . * 2.

-~

-

R 6. 1° Intended use. Types I and 11 buoya are us- d in atandard fieet C
1,;-’fnooring assemblies, Type 111 buoys are used for marking the ends of g
" " gubmerged fuel transfer lines, marking centerline of tanker berth, and
for small craft moorings, as appropriate for the size. Types IV and v
buoya are used for mooring and flotation. R

T 6.2 Ordering data. Procurement documents should specify the
following' ~ R :

-

’ (a) Title, number, and date of this specification._i
(b) Type and size of buoy required (see 1.2).
(c) When preproduction sample is required (see 3.1). L
- (d) When tensfon bars shall be furnished for type I, size. 12 IR
=" buoy and type IV buoy (see 3.3.2), g
.~ (e) When hard surfacing shall be applied by methods other than
L1 5.7 ‘metal spraying (see 3.3.3).
-+. (£f) When finish paint shall be other than as specified in 3. 7 1.
Lo _(g) When color of finish paint shall be other than as specified

(see 3.7.1).

A _Custodiana: S i Preparing activity:
Army - ME - ' Navy - YD
 Navy - YL . ‘ -
- ‘ . : Project No. 2050-0013
Review activities:
Navy - YD, OS

.“
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>

Iy

4,
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User activity:
Army:-HZ ’
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Appendix C. Design of Other Major Components
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CHESAPEAKE DIVISION | PROJECT: _£akKe Ceneca -TCP ]
= | Naval Facilities Engineering Command LOW | Station: __Dresden, VY NuscC
| DISCIPLIKE ESR. —_ Contract:
q Cales made by: _Seela date: £/5/221 calculations for: _Suirmary of Maiowr
& | Calcs ck'd by: date: _Comornend  Selectim-Vire

At #e desyn load the fension 1a o ik rope /s Calenlated
o b 35 Hips. Dm 26 recommends o. Lackr of Sa,pe-#y

of & be usek for desun wevk, 6€X37 Jay /5 cne of

Mo Strongest wive rope desoms  with e ;Co//ow;y\'j
Chovec{eviztics.

'l B

bt

v diameden Com) Br?alfm‘7 Shrens th Factor of S’m’dy
( Kjps) (F.S.)
.- - 72" /65.6 47
‘ /- 98" 192.6 5. s
J-w/i" 203 S.9
L N 7 224V € v
il I- /18" 238 £.8
T |- 7/8" 2sY 7,24

| » The 13 M Vope (oo selifod bocamse
o o) te FS. /s haher Hhan Yecommended, whik
- will allbw exfid fife of +e fhooving

» with hovd wave
i Q) M Lot si Nonsnrmbie,

d) Eppeviven WAty A matiaial fry 0tev
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»> | DISCIPLINE _ _JESR _______ Contract:
Calcs made by: . Seelq date: &/%/22 | calculations for: _Anchor Design
D Cales ck'd by: date: _
: A S Kip hev W@LJ /
p [Poss an w b Nowre O
px Lonocdn of alleact /206 e A
N Q
' md_, OAQL\IWUO\\\I/\QJMA!J%@‘?W\U
2 ) I‘(CE-L. Techdala Sheet B83-08.
b o W,fxuj:o URLL bo. Imetesedd ba,
[~ ~ o d}\ﬁz /06 1om.
This Qe F.s. = /2/35 = 3.4 aca/m+
L dva 49'hy
o
&f/\/\) A,é) j‘v/\o Q/m/{w'v d,c-(..m d'\, d’J.AQ,'fO Sone
i Undapedad  DATAL v~ Lot jﬁf Qoo Ad
% 2 Wadz S)'r\, &LA&%
> yINe1]) wf.LO Amercact Oy
g ﬁ\&o OL m '\/«{'6-4 ﬂ\-&a /7"‘*44 T,
a Caw.u:fs /wuﬂ a{i,@/v ~v diege
¥ ond gy os ditzren V//Lu,l.u lwytlw
: Stabihice bovs WI// redue +< chance of He
‘ omtheve +an|i'\3 and pul/ma out:
:
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Reduce anchor holding A
-— ; capacity by 25% if anchors A
20 t are used with wire or if
Lt anchors arc used in hard
v soil (Table 1).
;- f e
e . ‘ ' -
- 10 1 1 . | l ‘ 1 1 j ' 1 - | :
-~ 2 3 4 s 6 7 8 910 20 30 40 5
Anchor Air Weight (kips) .
g Figure 3. 'Holding capacity predictions for drag anchorsin ::;
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_ | CHESAPEAKE DIVISION | PROJECT: _Lake “Ereca - TCP
< | Kaval Facilities Engineering Command hovi | Station: Dvecden vy - NUEC
| DISCIPLIKE ESR.__ Contract:

‘“ B Calcs made by: _W. Ceeld  date:€/%/€3 | calculations for: _C.lhamn sekbdisn
= |Calcs ck'd by: date:

C havio Ol~odd be peed A 2o loven pait:c«‘» o4 o3
/oDy Loon To!

() add weisht fo Keep Jlo aichor amafe 2ev0
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' g CS!CS made hy: [\04 Eecke) date: 55.5//?,; CaIculatmns for: %/7576,,,,(:/ /7700;//;4!*
. Calcs ck'd by: date: t1th chayn & pnre rope ¢

s

N Ta TR YV Y
PR N

Y
N~

y
AR

()C"’“}/‘U'.!'c C)“OV\\'C o‘\[ c’chJL e o hain byvidle :LF Mc-o-r;‘wJ ,l;ng.

B PR

B //;E—- l'/q—’ drelock chain
) T

ZOI Se

. '.r"’r'-.-‘-.‘
e
. '\M ﬂ"‘ '.‘ ""';’“1 *

. . e ,
"' DR
‘ el
2 .
A . . Sl
g RN
. , A

Ot

4
L R RO
u »

2 14 wive vepe

- ARSI

i & U\H". o{ CI‘O;V\ — N

. 141S*y T8 = 121 Fp wef
e 2o

- b\t‘f o1L wWhive vepe = ' o
_. Z-V;&/LF .70 = . ZS*/LF wo‘f’

T Ta e Y
K f
i .

8 '.' .
1

U

g Dl Bisamaq i 4XZY1G XCTL = TG0 1b) 0 Lo VF
" 8

v ten e N T

dvelt chompe = ¢ [4"’('7'"“’)_f L}é{z,zg)] e =
7o o o
" Ve

- ~ 7 clwow&-c Lo A‘YQA* o(( %7

pege — of ——

GPO Ra%-gaY




w |CHESAPEAKE DIVISION| PROJECT: _Szrcca Labae 7crP
(2 | Naval Facilities Engineering Command NDW | Station: £A//SC Lresaen
DISCIPLINE ESR —_ Contract: A
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CHESAPEAKE

Naial Facilities Engineering Command
DISCIPLINE

DIVISION

NDW | Station:
ESR:

Calcs made by: _ViTALe
Calcs ck'd by: -

date: 25 msv 22

PROJECT:

TCP MMTI.'\\

Calculations for:

Contract;

Buoy Crus ;\n;\i

THE CALCOLAT NS on THE

SETERMINE  WHETHER
SUBMERSED TO
G, SIRESSES owm
CULATED FoR THE
CIRVED SECFro/M. 7HE

Borrom

/

PLATES

FoLLowING PRAGES

THE  PuLL

WERE DowveE 7O
THE SENECA LAKE 6007 wite
17 FEET DoRING
THE S7&EEL

IMPLoDE I+ F
T7EST ogF THE MooR-
oF THE LY/ weERE CcAL-
FLAT secTion A~D THE SID£E,

CuRVED S&ECT/dw FROVED 70 QB rMUCH STRIVIER,

THE COMTRIOLLING [0ADS AnD OEPTHS ittt THERE FoRE (& BASED
€7 THE RBo77om PLATE., STEEL USED N CONSTRUCTI0A 1S A36L wiTH
A YIELD STRESS OF 26 KSr,
BuoY STRESs eSS oN| FACTOR OF DEPTH T10
S/ Z2€ 5T 70rm PLATE | SAFET) AT Y/ELD  sTRES
ar 17 17 of SrEzL
Kse (Ft)
9.5" » 5.0’ /8 2.0 39
’
108" x 6.6 27 /.3 26
los’ x 715’ 27 /3 2¢
* Buoys uzed at Senzca,
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CHESAPEAKE DIVISION | PROJECT:

Naval Facilities Engineering Command NDW | Station:

DISCIPLINE ESR —____ Contract:
Calcs made by: _viTaLe date: 2+ 24/ 821 paleulations for:

Calcs ck'd by: __rm: date: 25 May 22

PROGLEM‘- AT SPELIFIED Putt- oF 39000 Pou~nDsS , THE guo/ wiiL L.
SINK  APPROXIMATELY 17 FEET. iet 177 IMPLODE D

<3

. ¥,z 524 bfse®

905 /5%

14 s > A Vo 305 Y5t
TRg e,

bepry (Fe)
s

!

'
/»;T&s—.‘ah'.,
by 4
l
|
!
)

T T T 1T 1 1217 wier

s 1217 18/5¢% = 8.45 |bfivt

23

So

ASSUrAPTIONS :

/. SINCE PRESSURE 15 Exrsmmz,l PUSHING I~N ON MODRING , /T IS ASSymMED
THAT THE CURVED CyLInDER witt BE MUCH STRImGER JTHAN THE
BoTToM . THEREFIRE THE woRST  CASE wite BE THE SraEveTH
OF THE QorroM,

R, THE @BorTom HAS A SERIES OF SPOKES wwHitH BREAKS IT P
1770 8 CiIRCuLAR SECToRs (PIE scices). THE AwALYSIS wiie B&
DomE on A CIRCULAR SECTOR,
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. CHESAPEAKE DIVISION | PROJECT:
< ~ | Naval Facilities Engineering Command NDW | Station:
+ i% | DISCIPLINE ESR. _—____ Contract:
(] . N3 > ? -
: Calcs made by:_v/74LE date: 2+ /247 23] Galculations for:
! Calcs ck'd by: ‘772 date: 25y 22
\ § CIRCULAR SECTOR: 5%5“" 5-
) 4l t=g 031w W=z 845 Iblmw?
0—'
.
R E-’ 29000, 000 (“'//M’-)
Lo FRom ROARK (1943) TABLE X, woi7:
< Max S = @ wal mx S s 2 a.: MAX Yy = X Ma wa’
. ¢* t £t
\
_ - Sc = RADIAL uNIT STRES S¢ * TANGEUTIAL YT STRESS oW = uNIT APPLIED
E: . ow PLATE  SURFACE ('Um‘) PLaTE SuAFace (lblm‘-) L3282 (lb/;f/‘)
N
- - £z THICKNESS oF PLATE y: VERTICAL DEFLELT ION E = pMopuivs oF ErasriciTy
_ O (1a)
: ¥y
B p=o0102 g = 0/t A =0, 005%
n
o v
Mae Se = 3 wa?/e? max S, ° B, wa*/t? A
o ‘ T : . ’
. = (0.102)(8.45 o) (51 ) - 0. N385 8) (1) s
2 -
N - (0.375 1) (0.375 w)* @
S A
- - - S
v Stan = 15,742 16/1n> lSc_“ 178/7 /5/,~1] ’:;::}
VS . "
::; ' Mac Yy s wat/ £13 :::::i
S :\“Q
. 4 e
. L3 '\:..
‘t' = (0.0054) (845 1W/m*) 51 1m) = 02021 - X‘"l Y
3 (29210° ww¥)(o 35 W)’ page_Z_of £ | R
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