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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. SNIP mooring.
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DESIGN OF THE NUSC REPLACEMENT TCP MOORING

FOR LAKE SENECA, DRESDEN, NEW YORK

by

William N. Seelig

I. Introduction

-- 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. The new TCP mooring

design is shown on NAVFAC (CHESDIV) Drawing Number 326161,

"Transducer Calibration Platform (TCP), 4 Point H oring Site, Plan &

Details", revised 5/10/83.

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 inaterial

is mud.

DIMngUBp STATEMINT A
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3. The New Design for the TCP Mooring

5NUSC 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 column. This location of sinkers was not

duplicated on the TCP moor because of possible wear and eventual loss

p of sinkers.

Figure Ishows 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 .4.

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. 3.1 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) '.

O lines F.S. - 6.4 against breakingconnecting agis

1-3/4" wire rope with J b-
chain tails 13

See Appendix B for details of the mooring buoy design and Appendix C ......

for selection of the other major mooring components.
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CHESAPEAKE DIVISION PROJECT: Lake Seneca

Naval Facilities Engineering Command NOW Station: _________________

S DISCIPLINE E S R: Contract:

* CaIcs made by: seIi g date: ;,tg3L3... Calculations for: ___________

S Calcs ck'd by: date: ______________________

- 1750 ±S0_

TCP BARGE

MOOR[NG BUOY'

MOORING LE

UMARKE

ANCHOR CHAIN SHINERBlo)

04 ~ Figure 2. Prof ile View of the Mooring Legs
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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 nomi nal1 1750 ± 50' , so the p red icted pre tens ion i s be tween 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 1800)

Figure 4i shows the predicted length of material of the mooring leg

that is on the lake bottom at various dmounts 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, O
which will provide additional holding power to the anchor and assure

-LIP 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 4i kips (Figure 5). Some of the chain is also expected
to be in the water colum, if the pretension reaches 5 kips.

* 5. The Anchor Pull Test

Anchors are to be pull tested 214 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' off 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

0a 6 down angle (Figure 6). At 17' of submergence the buoys have

a factor of safety of 2 against crushing (see Appendix D). Lornge r
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.

LP 5
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Figure 3. Load/Deflection Curve for the
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CHESAPEAKE DIVISION PROJECT: Lake Seneca
Naval Facilities Engineering Command NDW Station: _ _ _ _ _-

DISCIPLINE E S R: Contract: _ _ _.

Calcs made by: sEFLi date:4 19 8 1a3. Calculations for: Chai n Off Bottom

Calcs ck'd by: date: "'-

1300 --

-• 
'S.- )%

__ooo_ __ __- S'.-

1200 >1 :.JO

1000

0 / z 3 9- " 7 8" 9 /0 "

0~~~~ ~ ~ ~ ~ .rIOn vcerl9

t-o ; ot V,' ('114.-.-::

Figure 5. Predicted Length of Material on the Bottom for Light Loads .[i''
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Naval Facilities Engineering Command NOW Station:
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Calcs made by: SEELIG date: 5/9/83 Calculations for: Pull Test

Calcs ck'd by: date: _--

Do'e 19-May-83 ELEVATION VIEW

THIRTY KIP PULL TEST

Verticjl Axis. y in too? divided by I Barge

s55 - .- - a!

Buoy

355 - - - - - - --

Elevation
(ft) 300 .. ,".:

250 --- -. ,- - ---

-so

LVe - -- ---

-2991 I 200 400 ONe 80 ION 12>90 14t Oele 1800 20Me 2208 0

S.-.-- --

Distance from anchor (ft) :

Figure 6. Predicted Conditions for the Pull Test
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6. Summary

A four point mooring has been designed for the NUSC TCP facility

at Lake Seneca, New York. The mooring was designed to withstand conditions

10% higher than have been observed at the site and components have a

factor-of safety of approximately four against breaking at the extreme

design conditions.- 6The mooring legs consist of drag anchors, chain,
"a

-, concrete sinkers, wire rope, buoys and lines for connecting the barge

and transformer platform to the mooring.

The mooring has been designed to 'give or 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

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".wi th a watch circle of less than

10' for wind speeds below 20 knots.
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APPENDIX A. DESIGN CONDITIONS r

This appendix includes calculations and discussions for

determining the design load of 35 kips used to design the mooring

legs .
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APPENDIX B. THE MOORING BUOYS

This appendix includes calculations for the buoy freeboard

and gives specifications for the buoys.

Note that DM 26 (page 26-6-29) specifies that buoy freeboard

of at least 18" when freely supporting the mooring material . This

design uses 24", assuming a pretension of 5 kips.
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29=4b _full% 'Legible xaproduction .
MILITARY SPECIFICATION __-

BUOYS, HOOKING AND MARKER k i
* This speciti-:ation is mandatory for use by all

Departments =n' Agencies of the Department oi Deiense. *

* 1. SCOi'Z

11Scope. This %p~t:. fication covers riser c.-ain, telephone, and

- -:y~i~riaI morig buoys; a pe,; top buoy Aiavini; a cylindcrical upper
.-porLion and a frustrum sliaped lower portion; and tension bars for riser V

Ln and pe0; tc- buoys.

1.2 Classification. Buoys stiall be of the following rypes and
sizes as speciiied (see 6.2). A.

Type I - Riser cnain ooriii.; buov. te ep

Sie9-112 -9-1/2 feet diameter, 5 ieet deep.

Size- 10-1/2A 10-1/2 feet diameter, 7-1/2 feet deep.'**

* Size 12 -12 feet diameter, 6 feet deep. .

- Type II - Telephone moorinJ; buoy.

Size 14 - 14 feet diameter, 7 feet deep. ... i
Size 15 - 15 leet diameter, 7-1/2 ieet deep. :
Size 16 - 16 ite diameter, 8-1/2 fveet deep. 0 .-

Size 17 - 17 feet diameter, 10-112 LeLL deep. % 4

&

Type III - Marker buoy.

Size 3-1/2 - 3-1/2 feet diamneer, spherical shape. &i~~

Type IV -Pe,; top mooring buoy. *

Size 12 -12 iceC. diameter, 9-1/2 tcet deep, 11 I, MOD 1. £

%a
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C. Type V - Cylindrical mooring buoy. e reproduction

Size 5 - 5 feet 6 inches diameter, 9 feet 6 inches

Size 6 - 5 feet 9 inches Lafmeter, 12 feet long,

MK2, MOO 1.
Size 8 - 8 feet diamecer. 14 feet 8 inciies lon6,

: "4 HK IV." •

... 2. APPLICABLE DOCUMENTS

2.1 Tae iollowing documents of the issue in eziect on date of invi-

t ration Lor bids or request ior proposal, iorm part ot this specification

to the extent specified herein. , 5-

SPECIFICATIONS
.,,

MILITARY
S.,.

MIL-T-704 - Treatrent and Painting olt Materiel. I

" IL-S-15083 - Steel Castings.P1IL-C-16295 Cnain and Fittings ior Fleet ;-Aoorinss.

", "- - STAN'DARDS" LI Scony avalable to DTIC does not

h : 4 ?LTARY permit fully legible reproduction

M I L- ETD-12 9 - ma rk ing lor S~iipmenL and Stora,;e.
.IL-SI)-130 - Idcnt if icat ion Markin& o U.S. 'lilitary

Property.
" IL-STD-27l - .,o.'estrucLtve Testin Require.ents ior

" I;1 3al .)

rU,{L.-U OF YA")S A; nO: (:,'A,' F/CILITIES E:;Cl.'EERIl3 CO;LAND)

620L0J - . iniard FIt ( L >'orin, -, Pipe Kiser

Ci in T>pu :un) ,h'tail>.

o:'0 57 - F 1.: 'r t ., ' or'n;:, T, lep.oon e TypI'
'-'uo% .C,.,%.1 C ciLy 3?j",P ) Lt,:,.J 2U ','j - I:,,nr.. Fit t*L .kio-i' . . r Ri: ,+r C.. a+'''

Ty:)-' 'uoy .JCL i :. Cn,).Lit) 1UL.OU L.'.

t,- ".'t arL Fir '. :;oCri: . "4.IL;.,on - Type
luo. J.1iInz] C.jacity l]'UO9lI) ].bs.

(20,,,2 - . ,. , . r or ..:,C; i) 3'-u"
dl",r. ,r CC'','c.ty aI ILII.• I

* *5 -~5 5 **r* ~ ~ 5.5°. 5
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V&749872 - Standard Fleet Moorings Tension Bars for
Hawse Pipe Buoys.

J749873 - 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 (Cylindrical 8'0" x
14'8"). General Arrangement and Details.

275043 :Mooring Buoy Mark V (Cylindrical, 516" x
k - 9'6") General Arrangemnent and Details.~

275045 - Peg Top Buoy Mark 11 General Arran-enent.

275C3 -MooingBuoy M ? MD I General Arrangement.

2.2 Ocher publications. The following documen:-s form a part of this-
specification to the extent specified herein. Unless oLherwise indicated,
the issue in effect on date of invitation for bids or request'for proposal
'aall apply.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

A7 -Specification for Steel for Bridges and
.. .l.i-

A36 -Specification for Structural Steel.
A245'- Specification for Flat-Rolled Carbon Steel-

Sheets of Structural (uality. -

(Application-for copies should be addressed to ~the American Society.
for Testing and Maerials, 1916 Race Street, Philadelphia, *Pennsylvania
19103.)

AMERC..N TRUCKING ASSOCIATION, INC. (ATA)

National Motor Freight Classification Rules.

(Apl c t onfor copies should be addressed to the American Trucking-
Association, Inc., Traffic Department, 1616 P Street, i. W., "asnin,,tofl,

UNIFORM CLASSIFICATION COMMIITTEE (UCC)

Uniform Freight Classif ication Rules.

(Application for copies should be addressed to the Unilorm~ Classiii-
%. SinCornvittec, 22UinStation, 51 etJako .oulevard, Clitca,,o,

-4 Illinois 60606.) 
j V

3a*'7. -*.;.-
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* -3.2 Material. Material shill be as specified herein'and as shown .
on the applicable drawin;s'. All material shall *be new and unused. -

-3.2.1' Structural~ steel.* Steel plates', shapes, and bars shall.
coa~orm co ASTh Desi~nations A7 or A36. *Steel* sheet shall conform to

*AS71 Desi,.nation A245, condition and iinish as appropriate. Laminated
sel plate used at eye.; of tensioa liars shall be free from defects

*aiiectin-, stren.;th, when examined in accordance withi 4.3.3.*

3.2.2 Cast steel. Steel castings for telephione buoy swivel rin*-
k~and post shall conform to HIL-C-18295 and the applicable drawings.

Other cast in.-s shown on drawin-s shall conform to MIL-S-15083, of the e -.

class shown on the applicable drawings.-

*3.2.3 Wood. Lumber for rubbin.; and bearing strips shall be yellow
pine dense structural 86 or long leaf structural 86, conformin- to the
SPIB Standard Spradin; ."ules for Southern Pine Lumbcr. All lumber shallP
be creosoted as specified in 3.7.3.K

rularly used ior marine fendering, and shall be compounded for optimum~
resistance to salt Water, weatherin3. Oils, abrasion, compression set,

adlwtmeauebrittleness. Short lcnxths shall not be - - -i
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3.3.I 'Buoys. Buoys shall be constructed as specified herein and
on the applicable drawings listed in table 1. The contractor shall,
furnish tne type 11 buoys complete with swivel posts and swivel ring

ycastin-s. Plastic rope and floats for type III buoy shall be as shown
~y on Draw.ing 620662. Mannioles for types 1, 11, and III buoys -nay be cutL

where required provided they are closed by a watertight full penetration'
weld around the closing plate,' after all interior work has been completed

and inspected.. .

Table I.' Applicable d rawings for buoys * .-

- Type .. size ..-. rw N ?o..-

*I6-j/2 and 7 749873.

I . - 9-1/2, 10-1/2A, and 10-1/2B 620659.

1 12 620605

1I 14, 15, and 16 620660, 620663 -*
11 17 . .620657. 620663

111> 3-1/2 . 620662

IV 12 ..- 27504% 275048

.. 5, 275043

V 6 .275083

V 8..275040

:1-.3.3.2 Tension bars. TMen kipecii~ied (see 6.2), tension barb; construct~d
.*as spec iijed nerein and on Drawin.; 749872 shell be furnished with or for

type 1. size 12, and type IV buoys when convertin- tram riser cnain hawse
jpipe to tne tension bar arrangement.

3.3.3 Hadfacin;;. unless atlierwise specified (see 6.2), tne 'sur-
faces of eyes in teision bars and swivel rind cast ings., as shiown on the

-)Plicable draldngs, shall be hard faced by the metfol spray process. All
.rfaces to be faced snall be Lhoroughly prepared by removal of all ror-

e in mnaterial and corrosion products and then rou:;iened by Srit blastin3,
':usins an abrasive of an~ular stetl or nonmeitallic tgrit of a rane of 25

1C. to 43 mesh. A coacin& ot a self-iluxin4 metal powder composed a: carotnium,

........... . . . ..%. 
..... -- S
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boron nhickess. The spraedioaoin shall be fuseddont to teabasrfes

by uniformly heatinS witn oxygen-acetylene torches, or in a controlled
atmosphere oven, to the proper fusinj temperature (approximately 1,9000
Fahrenheit). Extreme care snail be exercised to prevent overneating
during the fusinev process in order to prevent runnine, or sgi3oi the
coatinZ. The sprayed part shall be cooled slowly in accordance with
recommiendations of the metal spray supplier. The finished coating shall
be, of fine texture, uniform thickness*,. free of unatomized or unfused
particles of metal, and shall have a hardness of 56 to 61 on the Rockwell

* C scale or~ 79 o 81.5 on the Rockwell A 'scale..- -

.7 3.3.4 Swivel posts and swivel rings. The swivel posts and swivel
* rings shall be fabricated as shown on Drawin~s 620657, 620660, and

620663, and shall"'conform to MIL-C-18295, group 3, except that the class
d of castin., shall be as shown on tne drawings.

3.4 Steel pipe and ittii&,S. Pipe shall be regular conrnercial
se*amless or welded steel pipe except where wrou~ht iron pipe iL shown

*onl the drawin,;s. Pipe shall be of -the-size, schedule, and wall Lhick-
ness shown. Pipe fi.tiai;s shall be standard steel and cast iron as
shown.

3.5 Fasteners. Studs. nuts, bolts, wood screws, and capscrews
bnail he oL' the characteristics, diiwensions, and quantities As shown

* ont the drawin s. .Steel fasteners snail have commnercial -rade zinc

3.6Tiataiess Types 1, 11,. and 111. buoys shall niot lea' he
tested Ly air or iiydroscatc' pressure in' accordance with 4.3.1 or 4.3.2,
til . flC ULil d 0. L est ir.. co be deicririned 'o 0 thle manufacturer.* 1hen tested

nyrottialy te uys edindividual compartments of Ibuoys, sliall
with; Pd r I'ernl ndrostai resureo Z 5 pounds per sc~uare 11iah,

traint rinicd ior a periodi of not less than 15 mintutes, Without leakag~e,
joint failure, or abnormal bul~ling of plate..C;~. . V

.. :' esLv.d a.% specified onl the drawinjs.

3.7 Trnirent end 2 inL 1141-.

3.7.1 M:etal surfaces. After C.ACII I'uoy has pase all tests AS
!.plecified, and beiore iiistallilLio.) of fenders, rubbin; alid bcarin&

.Lrp;9 the c):tcrior iatetal buraces of' all Uuoys, tension Lars, and
bwivcl posts, except t;ireiaded suxrlicet:, shiall bc clerned, treated, ad
painted In accor"rticc uiua MIL-T-704, type 1'. C::ce 1 't t~lt, ien SaIccit icd
(.;cc 6.2), Other £ini;n paint Ohall be utiliZc ;. tUnlcL' oLherwise
rpvci~iec: (sec 6.2), the fiish color snail be lus-crlesb blanc!h number-ii 7026. In vidicion, tlne iti~erior surA'&aces o1 cypcs IV antJ' V buoys shall

IanLe.! rEntcet;, ane painted iin accordance wJith JUL-T-704, type C.

-... -... *. *4
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3.7.2 Threaded surfaces. The threaded surfaces of all fasteners
in tapped holes, and all pipe plugs installed prior to and after testin,,,.
shall be coated with a thick mixture cf red and white lead in linseed oil.

3.7.3 Wood treaLment. After cutting, fitting, and drill'ing, all
wood parts shall be pressure treated to a net retentaiot of 20 pounds or
refusal, usin- a creosote-coal tar solution.

3.8 Identification markin,. The equipment shall be marked for
identification in accordance with MIL-STD-130. Unless otherwise speci-
fied on the drawings, marking shall be 1/8 inch raised letters I inch
high located on the buoys under railing for types I and I buoys or as
shown on the applicable drawing. The legend shall include size of buoy,
weight in pounds, and year of manufacture. Tension bars furnished "
separately shall have stenciled-markings. . .

3.9 Workmanship.. - '++" "

• ~3.9.1 Steel fabrication. speel used -in the fabri'cati~on of equipment : -T

.+ shall be free from kinks and sharp bends. The straightening of material .
, shall be done by methods that will not cause injury to the metal. Shearing i "

and chippln shall be done eotly and sccurately. Flame cutting, usingi ~ ip suitable for the thickness of metal, may be employed instead of .

shearing or slling. Re-entrant cut sshall be made in the best possble
hmanner. All bends o a major character shall be made wth controlled -: means in order to insure uniformity of size and'shape. Precautions

oshall be taken to uvosd overheatin, and heated selre shall be illohed.

3.9.2 Eolted connections. Bolt holes Shbll be curaely punchedor drilled anid shall have the burrs removed. W~ashiers or' lock~ashers ...i
shall be provided in accordance with Fodcmecn p9~~ce adsi:

bolts, nuts. and screws shall be tight. " + . . -

3.9.3 W~elding. The surface of parts to be weldeA shall I-!- ee "

from rust, scale, paint, grease, or other foreign matter. SpoL. ack"
or intermittent welds for strength will not be permitted. Weld penetra-
tion shall be such as to provide transference of maximum design stress*
throu;,h the base metal Juncture. Fillet welds shall be provided when
necessary to reduce stress concentration. Manual and machine welding , .
processes and materials shall conform to applicable codes of the American
Welding Society or the American Society of Mechanical Engineers, for the
type of weldin- to be performed.

3.9.4 Machine work. Tolerances and gages for metal fits shall
conform to the limitations specified herein and on the applicable
drawings, and otherwise to the standards of good comnercial practice.

J -II 11 ..... .. ..
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3.9.5 Castings and forginps. Castings shall be sound and free from -

iatching,,misplaced coring. warping, or other defects which might render
-the costing unsound for use. 'Forgings shall be uniform in quality and
condition, and shall be free from tear~.,. cracks, laps, internal ruptures,.
imbedded scale, segre-,ations, or other defects which would detrimentally
affect thesuitability for the purpose intended. Radiographic tests to
detect internal defects shall be employed for castings and for~in-s where
shown on the drawings (see 4.3.3).

* 3.9.6 Rubber fenders. Rubber fenders shall be uniform in appearance

an workm:Ianship, and shall be free from porous areas, bubbles, foreign 4 .
matr an ote dermna iet. n rejaiis

3.9.7. Wood fabrication. Wood bearing and rubbing strips shall be

nady and'accurately cut,.contoured, finished, and drilled as shown,
adshall fit snugly to the buoy without forci'ng.

4. C IALITY ASSURANCE PROV ISIONS - '

4.1 Responsibility iar insoection. Unless otherwise specified in
the contract or purchase order, the supplier is responsible for the
perfo rmance of all inspection requirements rs specified herein. Except
as otherwise sipecified, the supplier may utilize his own facilities or

any cozmmercial laboratory acceptable to the Government. The Government -
reserves the ri-nt to perform any of the inspections set forth in the
bpecification where such inspections are deemed necessary to assure nar
supplies and services conform to prescribed requirements.

4.2 'Examination. Each buoy'and tension bar, includin,-ire prepro-
ducLion sample, sinail be examined for compliance with the requirements :

specified in section.3 of this specification. Examinations shall be
conducted as specified in table II. Any buoy or tension bar having one -'-r

or more defects shall be rejected. .'*

Table II. List of defects

411 Para_,rapii

* V3.2 throu.,h 3.2.4 Materials nor as specified. and obviously damna~cd,
used, or defective aftiectin-, serviceability and

Wi'; reliability. 1
3.3 throu,;h 3.3.4 construction not ar specified. Dimensions aot as

snown or. rclertenced drawin.;s.

3.4 Steel pine aiid .Titrin.s not as s ccified.

3.5 Fasteners not 01. the characteristics, dimensionsI
an 1uatities as showni oii applica!lle drawvb;s. -
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3.7 through 3.7.3 Cleaning, treating, prime coating, finish coating,
film thickness, and general paint application not .

S- as specified.

3.8 Identification marking mLssin", incorrect, or
illegible.

3.9 through 3.9.7 Workmanship is inferior and not as specified. Bolt %
holes not accurately punched or drilled and free"
from burrs; welds are sparse or incomplete; castings
not s~und and I ree from patching, misplaced coring,

- yarping or other defects; forgings not uniform in 7

._ . quality and condition, arid free from'tears, cracks,-
laps, 'internal ruptures, imbedded scali','segrega--"
tions, or other defects affecting suitability for
purpose_ intended. -"

4.3 Leak tests. "Tests for types IV and V buoys shall be as shown
on the drawings. For types I, I, and III buoys, the preproduction
sample and all production units, before painting, shall be subject to
either of the following tests. . -

4.3.1 Pneumatic test. Each buoy, having one or more compartments,-
shall be tested for tightness of Joints by theapplication of air pres-
sure of not less than 5 pounds per square inch for a minimum period of
30 minutes. W.hile the buoy is under pressure a soapsuds. solutionshall
be applied externally to reveal any leaks or as an .option, the pressur--
ized buoy shall be given full immersion to detect any leaks. .

4.3.2 Hydrostatic test. After completion of all welding-, the buoy.".

shall be subjected to a hydrostatic test of not fess '.than the 'specified ::,,
pressure (see 3.6) maintained for.a periodof 15minues. Any Joint :

failure or leaks shall be cause for rejection.' The water used for :
hydrostatic testing shall be made rust inhibiting by the addition of
sodium dichromate at a concentration of 1/2 percent by weight. After
completion of the test, each buoy shall be thoroughly drained to remove
all liquids.

4.3.3 Radiographic test. Radiographic tests of parts, where shown
on the drawinigs and required herein, shall be in accordance with MIL-STD-.'
271; evidence of defects which would affect the strength of these parts .
shall be cause for rejection. ,-

* .4 Preparation for delivery inspection. The preservation,".,.
packaging, packing and marking of the buoys and tension bers shall be
inspected to verify conformance to the requirements in section 5.
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