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CHAPTER 091

SUBMARINE HULL INSPECTION

SECTION 1. HULL INTEGRITY

091—-1.1 INTRODUCTION

091—1.2 BACKGROUND. Submarine structures
are being built to increasingly higher standards and
the demands made on these structures continues to
increase. Improved, advanced inspection procedures
provide a means for locating other structural disconti-
nuities that were previously undetectable. Present in-
spection techniques, therefore, reveal numerous re-
cordable discontinuities in the welded connections.
Some discontinuities which were undetectable by pre-
vious inspection procedures are located in areas of
low stress or are relatively inaccessible. A judgment
based primarily on submarine safety considerations,
coupled with technological advances concerning the
effects of discontinuities must be made regarding the
retention of some which are known and recordable.
These discontinuities must be monitored periodically
so that remedial action can be taken if the disconti-
nuities propagate and the attendant deterioration of
material condition becomes apparent.

091—1.3 In the case of high tensile strength (HTS)
steel hulls, acute discontinuities are undesirable and
their repair is considered mandatory. Discontinuities
interpreted as slag, porosity, and lack of penetration
at the root of the joint, are considered to be relatively
non—propagating. Repair of such discontinuities,
therefore, is not mandatory, provided they are rein-
spected at intervals specified in paragraphs 091—1.69
and 091-1.70.

091—-1.4 DEFINITIONS. Primary inspection rou-
tines are defined in the following paragraphs.

091—1.5 Sampling Routine. The sampling routine is
a statistically—designed sampling plan established
and conducted to provide an initial and reliable as-
sessment of material condition of individual subma-
rine hull welds. Based on results of the sampling rou-
tine, a submarine will be placed in one of three inspec-
tion classifications.

1. A normal periodic sampling routine

2. An expanded sampling routine

3. An expanded, more comprehensive, inspec-
tion.

091—-1.6 A periodic monitoring routine may be re-
quired as a result of any of these inspections.

091—1.7 Full Hull Integrity Routine. The full hull in-
tegrity routine is an inspection designed to cover, to
the maximum extent feasible, all frame, floor, and
bulkhead—to—hull attachment welds and all shell—
to—transition ring butt welds.

091—1.8 Miscellaneous Surveillance Routine. The
miscellaneous surveillance routine is an inspection
which keeps under close scrutiny a reasonable num-
ber of miscellaneous details whose condition would
not be known otherwise and whose soundness is para-
mount to watertight integrity of the submarine hull.
These areas are kept under surveillance, generally be-
cause they are areas of high stress concentration in
which critical weld cracks might first develop and tend
to propagate.

091—1.9 Monitoring Routine. The monitoring rou-
tine is an inspection conducted to keep under surveil-
lance all (or a reasonable sampling of) known discon-
tinuities that are retained unrepaired in operational
hull structures.

091—-1.10 GENERAL INFORMATION. The ultra-
sonic (UT) inspection technique is used with the ma-
jority of structural items covered under hull integrity
inspections. This procedure is described in NAVSEA
0900—LP—-006—3020, supplement to Ultrasonic In-
spection Procedures and Acceptance Standards for
Hull Structure Production and Repair Welds, NAV-
SEA 0900—LP-006—-3010.

091-1.11 When magnetic particle (MT), eddy cur-
rent (ET), or dye penetrant (PT) inspections are spe-
cified, preparation of the weld for inspection shall be
limited to those means that insure surface defects will
not be masked from detection as a result of prepara-
tion. Only that preparation is to be done which will
eliminate the possibility of spurious inspection re-
sults.

091—1.12 When inspections of any kind are con-
ducted with the weld in view, a visual determination
shall be made of adequacy of amount and geometry
of the weld deposit.
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091—1.13 With prior Naval Sea Systems Command
(NAVSEA) approval, occasional trepan—type sam-
ples may be removed from selected nonnuclear areas
of the submarine hull during large scale inspections.
This aids in interpretation of UT inspection results
because these samples visually show actual defects
associated with various types of ultrasonic responses.
Welding procedures for repairing such trepanned
areas must be approved by NAVSEA prior to trepan
removal.

NOTE: Trepan removal will not be autho-
rized if this will result in a submarine avail-
ability extension or a major cost increase.

091-1.14 HULL INTEGRITY INSPECTION OF
WELDS

091-1.15 SAMPLING ROUTINE. The scope,
method, and procedure for conducting the sampling
routine are described in paragraphs 091-1.16
through 091—1.32. This sampling routine shall be
conducted to satisfy the requirement imposed by
maintenance requirement card (MRC 004) for unre-
stricted operation (URO), and limited in depth
(LID), submarines.

091—-1.16 Scope. Heavy hull HTS submarines shall
receive their initial sampling routine inspection no
later than 60 months after the end of the availability
during which a full hull integrity routine inspection
was conducted. Subsequent sampling routine inspec-
tions shall be conducted at intervals not to exceed 60
months, counting from the end of the availability dur-
ing which the last sampling routine inspection was
conducted.

091—-1.17 New HY—80 submarines should receive
their initial sampling routine inspection no later than
60 months from delivery, but shall receive the inspec-
tion no later than 84 months from delivery. Subse-
quent sampling routine inspections shall be con-
ducted at intervals not to exceed 60 months, counting
from the end of the availability during which the last
sampling routine inspection was conducted. Some
submarines operating under a significant depth re-
striction may have sampling routine inspection con-
ducted at intervals not to exceed 72 months.

NOTE: When determining the due date for
inspections, time in overhaul, or other peri-
ods when the submarine is tied up or in the
yard for periods of 5 months or more, shall
be excluded from time elapsed since last ac-
complished.

CHANGE 2

091—-1.18 Inspection schedules for the new HY —100
submarines and the new HY — 130 submarines will be
determined at a later date.

091—-1.19 Method. The sampling inspection shall be
done by the UT inspection technique described in
NAVSEA 0900—LP-006—3020 for full penetration
butt welds, T—welds, and other welds shown in
Figure 091—1. The purpose of this inspection is to
discover if any defect, discontinuity, or departure
from design intent exists in inspection zones shown in
the illustration.

091-1.20 The shear wave inspection technique shall
be used as the primary inspection method. Any dis-
covered discontinuities leading to rejection in accor-
dance with criteria established in NAVSEA
0900—LP—-006—3020 also may be inspected by the
compressional wave method so that existing disconti-
nuities, regardless of their orientation, will be accu-
rately defined and recorded.

091—1.21 Procedure. The sampling plan consists of
inspection of 300 randomly—selected 1—foot sites.
The basic apportionment of sites assumes existence
of transition ring—to—shell—plating butt welds, and
both internal and external transverse frame — or bulk-
head—to—hull welds. The three types of welds de-
scribed above are divided, for selection, into separate
groups which are defined below:

1. Group I. External frame— and bulkhead—
to—hull welds

2. Group II. Internal frame— and bulkhead—
to—hull welds

3. Group III. Cone—cylinder transition ring—
to—shell butt welds

091—1.22 Not all submarines have welds in each of
the three defined groups, nor are the proportions of
the groups to each other the same for all submarines.
Table 091—1 describes the apportionment of ran-
domly—selected sites among the three groups.

091—1.23 Table 091—2 describes detailed appor-
tionment procedure of randomly—selected inspec-
tion sites for individual submarines or groups of sub-
marines.

091—1.24 To facilitate selection of random sites for
inspection, and location of random sites to be in-
spected on the hull, divide the various frames, bulk-
heads and transition ring—to—shell—plating butt
welds into 1—foot—long increments around the out-
side girth of the submarine hull, starting at the bottom
centerline and proceeding both port and starboard to
the top centerline. Fractional sites at
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Figure 091 —1. Weld Inspection Zones

the ends equal to or greater than 6 inches shall be con-
sidered separate sites. Fractional sites less than 6 in-
ches in length shall be considered part of the preceed-
ing site.

091—1.25 When clear sites have been selected for in-
spection, but the clear site list locates the sites from
points other than the bottom centerline, the inspect-
ing activity shall reestablish their location from the
bottom centerline in accordance with the following
procedure:

1. Lay out the clear site’s previously reported
location, by actual measurement from the previous-
ly—reported reference point.

2. Lay out, from this location, the 12—inch site
along the weld.

3. Measure the distance from the bottom cen-
terline to the extremity of the site that lies closest to
the bottom centerline. If this location does not coin-
cide with a 12—inch interval (for example: if the dis-
tance is not a multiple of twelve), expand the area to
give a minimum weld length that will include one com-
plete 12—inch interval.

091—-1.26 The sample site selected shall be inspected
and the results — length, depth, type of discontinuity,
orientation, and location — shall be recorded on the
appropriate hull integrity inspection report forms
(see paragraph 091—1.89).

091-1.27 All discontinuities located at the toe or in
the underbead areas of the weld, that register a signal
amplitude equal to or above the disregard level
(DRL) shall be traced to their extremities and re-
corded, regardless of their depth or length or whether
they extend beyond the boundaries of the originally
selected inspection site. Discontinuities located at
the root of the weld, that register a signal amplitude

at or above the amplitude rejection level (ARL) shall
be traced to the points at which the signal amplitude
drops below the ARL and recorded, regardless of
their depth or length or whether they extend beyond
the boundaries of the originally selected inspection
site.

091-1.28 The depth of a discontinuity is a significant
factor in determination of the criticality of the joint in
question; therefore, a standard method of defining
depthis required. This method is described in the fol-
lowing paragraphs.

091—-1.29 If the discontinuity originates at or ex-
tends to the surface, or a point in a weld that is above
the surface of the pressure hull plate or other through
member, only that portion of the discontinuity ex-
tending into the plate or through member is consid-
ered. Two decimal figures are required to define
depth. In the case of a T—weld, the first and second
figures relate to and are determined from the surface
of the through member to which the web is attached,
such as the interface surface. In the case of butt welds,
the first and second figures relate to and are deter-
mined from the probed surface.

091—-1.30 Figure 0912 illustrates the method by
which depth shall be recorded for the range of normal
discontinuities encountered in T—welds.

091—-1.31 Figure 091-3 illustrates the method by
which depth shall be recorded for the range of normal
discontinuities encountered in butt welds.

091-1.32 Upon determining the depth of disconti-
nuities, an immediate preliminary report shall be
made to NAVSEA if either of the following condi-
tions exist:

1. The depth (vertical height) of any T—weld
discontinuity extending into the pressure hull plating
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(T) is equal to or greater than 1/8 in way of external
frames or 1/4 T in way of internal frames.

2. Any butt weld discontinuity is discovered
whose amplitude exceeds the ARL given in NAVSEA
0900—LP—-006-3010, and which has a vertical height
equal to or greater than 1/4 T.

NOTE: At transitions, T is the thickness of
the thinner plate.

3. Missing welds, incomplete structure, and se-
vere deformation, that the inspecting activity consid-
ers critical to the safety of the submarine.

091—1.33 Repair. Repairs when specified shall be
made in accordance with paragraphs 091-1.79
through 091-1.83.

091-1.34 Reporting. Reports shall be prepared in
accordance with paragraphs 091—1.84 through
091-1.89.

091-1.35 FULL HULL INTEGRITY ROUTINE.
The scope, method, and procedure for conducting the
full hull integrity routine are described in paragraphs
091—1.36 through 091—1.41.

091—1.36 Scope. The full hull integrity routine in-
spection shall be conducted on all submarines as pre-
scribed by NAVSEA.

091—-1.37 Method. Inspection shall be conducted by
the same method and for the same intent as that of the
sampling routine. For details refer to paragraphs
091—1.19 and 091—1.20.

Table 091—1. APPORTIONMENT OF RANDOMLY-SELECTED INSPECTION SITES

Random Selection & Sites for Weld Inspections
Submarine
GROUP | GROUP 11 GROUP 11
External Frames Internal Frames Transition Rings

88563 Class 200 100 0

AGSS569 180 100 20

LPSS574

88576

SSN$T7I 140 140 20

SSN3575

S$8580 Class 300 0 0

SSNS578 Class 100 180 20

SSN58S

SSNS588 Class

SSN387

SSNS97

SSBNS98 Class

SSBN608 Class

SSBN616 Class

SSBN640 Class

SSN594 Class

S$8637 Class

SSN671

SSN68S

SSN68E Class 20 280 0
[ | SSBNT726 Class 20 280 0

AGSS55S 0 175 0

NR-! 175 0
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RANDOMLY SELECTION (Sheet 1 of 2)

Table 091—2. DETAILED APPORTIONMENT PROCEDURE

Group 1 Group Il Group 111
85563 Class
Initial Sample 10 sites at each of 20 ex-| 100 sites from wotal popu- 0
ternal frames and bulk- lation of sites on internal
heads for total of 200 frames and bulkheads
sites
Subsequent Samples *Maximum of 50 ciear *Maximum of 25 clear o

sites plus additionat
sites** for total of 200
sites

sites plus additional
sites**® for total of
100 sites

AGSS569

LPSS574 SS576

Iniual Sample

Subsequent Samples

10 sites on cach of 18
external frames and
bulkheads for total of
180 sites

*A maximum of 45 clear
sites plus additional
sites** for wotal of

180 sites

100 sites from total popu-
lation of sites on internal
frames and bulkheads

*A maximum of 25 clear
sites plus additonal
sites*® for total of

100 sites

20 sites from total popu-
lation of sites on transi-
tion ring to shell plating
butt-welds

*A maximum of 5 clear
sites plus additional
sttes** for total of 20
sites

SSN5T1

SSNS7S

Initial Sample

Subsequent Samples

1G sites on each of 14
external frames and
bulkheads

*A maximum of 35
clear sites plus addi-
tional sites®* for
total of 140 sites

140 sites from total popu-
lation of sites on internal
frames and bulkheads

*A maximum of 35 clear
sites plus additional
sites** for 1otal of

140 sites

20 sites from total popu-
lation of sites on transi-
tion ring to shell plating
butt welds

*A maximum of 5 clear
sites plus additional
sites®** for total of

20 sites

SS580 Class

Initial Sample

Subsequent Samples

10 sites on cach of 30
external frames and
bulkheads

*A maximum of 75 clear
sites plus additional
sites*® for total of

300 sites

*if a clear site list has been published

**previously uninspected
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Table 091—2. DETAILED APPORTIONMENT PROCEDURE

RANDOMLY SELECTION (Sheet 2 of 2)

Group 1 Group II Group III
SSN578 Class SSN597 SSN594 Class
SSN585 SSBNS98 Class  SSN637 Class
SSNSB8 Class SSBNG6O8 Class  SSNé671
SSN587 SSBN616 Class  SSN685
SSBN640 Class

initial Sample

Subsequent Samples

10 sites on each of 10
external frames and
bulkheads for total of
100 sites

*A maximum of 25
clear sites plus addi-
tional sites** for
total of 100 sites

L80 sites from twotal popu-
lation of sites on internal
frames and bulkheads

*A maximum of 45 clear
sites plus additional
sites*® for total of

180 sites

20 sites from the total
population of sites on
transition riag to shell
platng butt welds

*A maximum of § clear
sites plus additonal
sites®* for towl of 20
sites

SSN688 Class SSBN726 Class

Initial Sample

Subsequent Samples

20 sites from total
population on sites
on external frames
and bulkheads

*A maximum of § clear
sites plus additional
sites*® for total of

20 sites

280 sites from total
population of sites on
internal frames and
buikheads

*A maximum of 70
clear sites plus addi-
tional sites®* for total
of 280 sites

AGSSSSS

Initial Sample

Subsequent Samples

175 sites from total
population of sites on
internal frames

*A maximum of 45
¢lear sites plus addi-
tional sites**® for total
of 175 sites

NR-1

iniual Sample

Subsequent Samples

175 sites from total
population of sites on
internal frames

*A maximum of 45 clear
sites plus additional
sites®® for total of

175 sites

*if a clear site list has been published

**previously uninspected
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Figure 091 —2. Depth Recording of T—Weld Discontinuities

091—1.38 When the joint detail for external attach-
ments is comprised of a frame, bulkhead, or floor at-
tached to a faying bar, and the faying bar is, in turn,
attached to the hull plate; the frame, bulkhead, or
floor weld to the faying bar shall be inspected by the
MT or the ET inspection techniques, in addition to
the required UT inspection.

091—-1.39 Procedure. Full hull integrity routine in-
spections, while being directed primarily toward the
detection of defects in welded joints, should not over-
look other possible harmful conditions such as lami-
nar indications in plate edges, poor weld geometry,
omission of welds, and damaged structure. Inspec-
tion shall cover all pressure hull structural attachment
welds such as internal and external frames, internal
and external bulkheads, flat end closure bulkheads,
and floor —to—hull plating, and includes full penetra-
tion, partial penetration, and fillet welded joints.

091—1.40 Inspection also shall cover transition
ring—to—shell—plating butt welds. Removal of outer
shell plating or void fillers shall not be done, however,
unless accessible hull butt welds associated with the
intersection indicate extensive defects. This deter-
mination will be made by NAVSEA.

091—1.41 The goal of full hull integrity routine in-
spection is to inspect 100 percent of the designated
welds. If major interferences exist to obstruct com-
plete inspection, however, a minimum of 75 percent
of each attachment or butt weld shall be inspected.
Exception to this minimum is subject to approval by
NAVSEA on a case basis.

091—1.42 Repair. Repairs when specified shall be
made in accordance with paragraphs 091-1.79
through 091—-1.83.
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091—1.43 Reporting. Reports shall be prepared in
accordance with paragraphs 091—1.84 through
091-1.89.

091—-1.44 MISCELLANEOUS  SURVEILLANCE
ROUTINE. The scope, method, and procedure for
conducting the miscellaneous surveillance routine is
described in paragraphs 091—1.45 through 091—1.63.
This miscellaneous surveillance routine shall be con-
ducted to satisfy the requirement imposed by mainte-
nance requirement card (MRC 001) for unrestricted
operations (URO), and limited in depth (LID), sub-
marines.

091—1.45 Scope. Heavy hull HTS submarines shall
receive their initial miscellaneous surveillance rou-
tine inspection no later than 49 months after the end
of the availability during which a full hull integrity
routine was conducted. Subsequent miscellaneous
surveillance routine inspections shall be conducted at
intervals not to exceed 48 months, counting from the
end of the availability during which the last miscella-
neous surveillance routine inspection was conducted.

091—-1.46 New HY—80 submarines shall receive
their initial miscellaneous surveillance routine in-
spection shortly after their first deep dive. Subse-
quent miscellaneous surveillance routine inspections
shall be conducted at intervals not to exceed 49
months, counting from the end of the availability dur-
ing which the last miscellaneous surveillance routine
inspection was conducted.

NOTE: When determining the due date for
inspections, time in overhaul, or other peri-
ods when the submarine is tied up or in the
yard for periods of 5 months or more, shall
be excluded from time elapsed since last ac-
complished.

091—1.47 The following class submarines may have
miscellaneous surveillance routine inspections con-
ducted at intervals not to exceed 72 months:

1. SSBN640 Class submarines

2. The SSSN627 Group of the SSBN616 Class
submarines.

3. SSN637 Class submarines, with the excep-
tion of the following SSNS: 682, 683, 686, and 687

091—1.48 Method. The required miscellaneous sur-
veillance routine inspections shall be conducted pri-
marily by means of MT or ET inspection. Where MT
or ET inspection is not possible nor practicable, the
UT or dye penetrant (PT) techniques may be used, as

appropriate. The intent of the miscellaneous surveil-
lance routine inspection is to discover, if existing, any
defect or departure from design intent within or adja-
cent to the designated weld joint.

091—1.49 General. Areas chosen to receive miscel-
laneous surveillance routine inspections are those
most likely to contain incipient defects or to develop
failures of welded connections. Generally speaking,
items chosen are judged to have suspected high resid-
ual stresses, high nominal stresses, a crack sensitivity
due to stress concentrations, and (with some materi-
als) fatigue susceptibility due to constant cycling. In
addition, failure of welds in most of the chosen in-
spection sites would precipitate uncontrolled flood-
ing of the pressure hull.

091—-1.50 Procedure. Table 091-3  through
Table 091—26, which are presented following para-
graph 091-1.66, describe the items to be inspected,
the extent of inspection, and the expansion criteria to
be used if necessary. The tables also include items
pertaining to single classes of submarines or individu-
al submarines within a class that require periodic in-
spections prior to replacement or modification. This
would include temporary repairs or other suspected
problem areas, such as unconventional repairs whose
condition makes surveillance desirable and prudent.
Considerations which must be kept in mind in utiliz-
ing the tables are discussed in paragraphs 091—-1.51
through 091—-1.63.

091—-1.51 If extent of the required inspection for a
particular item is cited in increments, the increments
must be selected so as to avoid inspecting areas which
are obscured by major interferences. Increments se-
lected may vary in size and location, so long as the to-
tal length inspected is equal to or greater than that re-
quired in the table for the item, and so long as in-
spected increments are reasonably distributed
around the circumference of the joint.

091—1.52 During the normal course of successive in-
spections, effort should be made to inspect the same
areas previously inspected, unless it is specifically
noted otherwise in the appropriate table.

091—-1.53 If extent of the inspection coverage to be
performed is indicated as 100 percent, this is the goal,
although a lesser percentage of inspection coverage is
acceptable if costly removal of major interference is
encountered. In no case, however, shall inspection
coverage be less than 50 percent. If MT or ET are the
primary inspection techniques used, they shall be
used to cover the maximum accessible extent of the
joints being inspected. If
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maximum accessible extent is less than 50 percent of
the joints, then UT —inspection shall be used as a sup-
plement so a minimum of 50 percent coverage is
achieved. The intent is that maximum reasonable ex-
tent of the joints in question be inspected. If 50 per-
cent coverage cannot be achieved through use of
these methods, further guidance should be requested
from NAVSEA.

NOTE: Items considered to be major inter-
ferences include reactor compartment
shielding, heavy equipment components,
components of systems that require testing,
and areas within sealed voids.

NOTE: In those cases where 100 percent is
specified as the inspection coverage goal,
and a lesser percentage is accessible for in-
spection, the following shall be accom-
plished. If a defect is discovered that con-
tinues into a normally inaccessible area, the
interferences shall be removed to facilitate
tracking the defect to its end. If the inci-
dence of defects is in excess of 3 percent,
the remainder of the interferences shall be
removed to permit inspection of the total
joint.

091—1.54 Entrance into tanks or compartments, or
temporary removal of interferences — such as insula-
tion, sound-—proofing, wireways, flanged piping,
ducting, lightweight equipment components, lockers,
sheet metal work, or protective coatings, — shall not
deter the performance of specified inspections. As
stated in paragraph 091—1.53, major interferences
should not be removed. If results of inspections re-
veal an unusually high incidence of cracking, howev-
er, an expansion of inspection may be required. In
this case, it may be necessary to remove additional in-
terferences.

091-1.55 The weld joints selected for inspection by
MT, UT, or PT should be prepared for inspection in
accordance with requirements given in Ship Hulls
Fabrication Welding and Inspection, NAVSEA
0900—LP—-000—1000 and Inspection of HY—80 Fab-
rication Welding for Submarine Hulls, NAVSEA
0900—LP—-006—9010. No surface preparation as
such is necessary to conduct ET inspection. This tech-
nique should be used to inspect and verify absence of
surface cracks and establish the acceptability of areas
inspected. The presence of cracks when indicated by
positive readings on the ET meter, shall be verified by
MT (AC Yoke or DC Prod) for ferrous material and
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PT for nonferrous materials prior to removal and re- I

pair.

NOTE: The use of ET for the inspection of
ferrous or nonferrous material is permissi-
ble only if the inspecting activity has per-
sonnel properly trained and certified in ac-
cordance with NAVSEA ltr 6101D/JG SS/
SSN/SSBN 9110 Ser 90 of 12 March 1976 —
Implementation of Eddy Current Method
of Hull Inspection.

091—1.56 All variables in the inspection process
must be standardized in order to obtain correlation of
data between various inspection activities and various
inspection teams within an activity. Strict compliance
with MIL—STD—271 will insure uniformity to the de-
gree required.

091—-1.57 All cracks discovered shall be traced to
their extremities.

091-1.58 Determine the incidence of cracking and
expand inspection as required, in accordance with
directions given in the inspection table for the specific
submarine.

NOTE: Incidence of cracking is defined as
the ratio of the total cumulative length of
cracked weld discovered to the total cumu-
lative length of weld inspected, expressed
in percentage.

091—1.59 The total cumulative lengths of cracked
welds and the total cumulative lengths of welds in-
spected, used to calculate incidence, shall be deter-
mined by the procedure described in paragraphs
091—1.60 and 091—1.61.

091-1.60 If two opposite surfaces of a welded joint
exhibit different stress levels — such as the surfaces of
butt welds in shell plating, or welds of transition
rings—to—shell—plating, or internal and external
welds of trunks to hull inserts — consider each surface
as a separately inspected area. An exception to this
rule would be the case of small penetrations in pres-
sure structure. In this case total, length of weld sur-
face inspected on all penetrations, including both in-
ternal and external surfaces, shall be combined.

091—-1.61 If two surfaces of a welded joint exhibit the
same stress level — such as the weld of a T—frame to
the pressure hull, or a bulkhead to the pressure hull
— combine the inspected length of both weld surfaces
of the joint when calculating the incidence of crack-
ing.

10
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NOTE: The total cumulative length of a
cracked weld shall not consider adjacent of
overlapping cracks as being additive. This
precludes the possibility or the incidence of
cracking being greater than 100 percent.

091—1.62 For repair and reporting purposes, record
the location, size (length and depth), and description
of all cracks. The following definitions can be used:

1. Longitudinal crack. A crack that is oriented
longitudinally or parallel to the weld deposit and is lo-
cated in the body of the weld.

2. Longitudinal toe crack. A crack that is ori-
ented longitudinally or parallel to the weld deposit
and is located at the toe or edge of the weld.

3. Transverse crack. A crack that is oriented
transversely or perpendicular to the weld deposit.

4. Length of crack. The greatest length en-
countered during the process of inspection and re-
moval.

5.  Depth of crack. The greatest depth encoun-
tered during the process of inspection and removal,
measured from the original surface of the base plate.

10A/(10B blank)

091—1.63 If defects are discovered by MT, ET, or PT
inspection methods, remove all defects discovered
until reinspection of the area shows no evidence of
defects. Defects can be removed either by grinding or
carbon arc air gouging. If defects are discovered by
UT inspection when this method is used, the disconti-
nuities which fail to meet the acceptance criteria of
NAVSEA 0900—LP—-116—3010 must be reported to
NAVSEA as soon as possible for evaluation. Also re-
port immediately to NAVSEA any other conditions
such as missing welds, incomplete structure, and se-
vere deformation that the inspecting activity consid-
ers critical to the safety of the submarine.

091—1.64 Repair. Repairs when specified shall be
made in accordance with paragraphs 091-1.79
through 091—-1.83.

091—1.65 Reporting. Reports shall be prepared in
accordance with paragraphs 091—1.84 through
091-1.89.

091—1.66 Tables of Submarine Hull Inspection
Areas. Table 091-3, through Table 091—26 define
inspection criteria for classes of submarines or indi-
vidual submarines. Each table title includes the sub-
marine or class of submarine to which the data per-
tains.
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Table 091—3. SS563 CLASS SUBMARINE HULL INSPECTION CRITERIA

Item Specific Ares Criteria for
N Structural Item ‘o ':n Inspected snd Extent of
°. P Insp. Expansion
1 End closure bhd Frame 16 Inspect 25 percent of welds Note: 1
Aand B
N i FWD
_———
B A
2 Torpedo tube inserts to bhd 16 Inspect 100 percent of all Note: 2a
torpedo tube insert to bhd
welds
B A FWD
a——
3 Fwd access/escape trunk to hull insert Inspect 100 percent of welds Note: 2b
Aand B
’ A
|
ﬂ | Eés
4 Steering ram penetration Inspect 100 percent of welds | —~———
Aand B
Aol
g FWD
5 Nepgative tank Inspect 100 percent of the Note: 2c¢
interna! surfaces of all T-
and corner welds affecting
the watertight integrity of
the tank.
6 Diving ram penetration Inspect 100 percent of welds | ——-———
A and B
B
A

11
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Table 091—3. SS563 CLASS SUBMARINE HULL INSPECTION CRITERIA (Continued)

. Criteria for
Ttem Structural Item Specific Area and Extent of
No. to be Inspected I .
nsp. Expansion
7 Shaft Tube Penetration Inspect 100 percent of welds | - ————
Aand B
e
- /ﬁ B
—
A
8 Electrical, mechanical, and piping penetrations Inspect 100 percent of either Note: 2d
weld A or B of 50 percent
A A of the total number of
) . R penctrations (See Note 3)
! [ i [
[ | |
1 T v 1
B B

CRITERIA FOR AND EXTENT OF INSPECTION EXPANSION

Note: 1 If over ] percent of the total footage of inspected weld in the subject joint or in 2 par-
ticular weld surface is found to be defective, the inspection shall be expanded to include
the remainder of the weld in the subject joint,

Note: 2 If over 3 percent of the total footage of inspected weld in the subject joint or in a par-
ticular weld surface is found to be defective, the inspection shall be expanded to include:

a. 100 percent of the aft torpedo tubes to ellipsoidal closure head welds.
b. 100 percent of the aft access/escape trunk tc hull insert welds,

c. 100 percent of the corresponding welds of the safety tank.
d

. Additional penetrations until such time as the ratio of length of defects to total
length inspected becomes less than 3 percent.

Note: 3 Inspect only those penetrations attached by full or partial penetration T-welds or fillet
welds to a pressure structure that is subject to constant cycling such as pressure hull
plating, end closure bulkheads, that portion of trunks outside the pressure hull and trunk
intersection, and plating of hard tanks subject to constant cycling (i.e., if a penetration
has at least one side wetted and is constantly cycled, it must be inspected).

12
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Table 091—4. AGSS569 SUBMARINES HULL INSPECTION CRITERIA

Specific Arex
to be Inspected

Criteria for
and Extent of
Insp. Expansion

Inspect 25 percent of welds

l;ﬁpect 100 percenf of welds

Inspect 25 chccht of welds

ltem Structural Item
No.
i Cone<ylinder joint 12 inches aft of frame 14
A and B
; A FWD
B
2 Access/escape trunk, frame }2 - —
Aand B
[I | H ;A
I
' B
3 Bulkhead 68 to shell
A and B
FWD
A B -
4 Shaft and ram penetrations of bhd 68 and

ellipscidal head frame 63 :

13

Inspect 100 percent of welds

A through K

Note: 1
Note: 2a

Note: 2b

‘Note: 1
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Table 091—4. AGSS569 SUBMARINES HULL INSPECTION CRITERIA (Continued)

Item Specific A Criteria for
Structural Item peciltic Area and Extent of
No. to be Inspected In .
sp. Expansion
5 HY-80. Forged insert to pressure hull and Inspect 25% of welds A Note: 2c
ellipsoidal head through F
O F
E FWD
ii—
B
¢ A
6 Safety tank bhd frame 31 Inspect 100 percent of Note: 2d
welds A through H and 4 Note: 3
Flat Plate Panel Boundary
31 INNER HULL welds. Panels to be chosen
for accessibility
A
FWD
-——i—
E
OUTER HULL
7 Electrical, mechanical, and piping penetrations Inspect 100 percent of either Note: 2e

—_ e i
-
P SRS

weld A or B of 50 percent of
the total number of penetra-
tions (See Note: 4)

14
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Table 091—4. AGSS569 SUBMARINES HULL INSPECTION CRITERIA (Continued)

ig: Criteria for
l:‘:m Structural Item tSp::aﬁc A:::d and Extent of
’ ° F Insp. Expansion

CRITERIA FOR AND EXTENT OF INSPECTION EXPANSION

Note: 1 If over 1 percent of the total footage of inspected weld in the subject joint or in a parti-
cular weld surface is found tc be defective, the inspection shall be expanded to include the
remainder of the weld in the subject joint.

Note: 2 If over 3 percent of the total footage of inspected weld in the subject joint or in a parti-
cular weld surface is found to be defective, the inspection shall be expanded to include:

25 percent of the cone-cylinder joint 9-3/8 inches fwd of frame 54,

. 100 percent of the access & escape trunk, at frame 41-1/2, to hull joint,
The remainder of the other joints associated with the HY-BO forged insert.
. 100 percent of the corresponding safety tank bhd 28 welds.

Additional penetrations until such time as the ratio of length of defects to total
length inspected becomes less than 3 percent.

o an ow

Note: 3 In cases where inspection of panel boundary welds are specified and the incidence of
cracking is discovered to exceed 3 percent for any one panel, the inspection shall be
expanded to an adjacent panel and so on.

Note: 4 Inspect only those penetrations attached by full or partial penetration T-welds or fillet
welds to a pressure structure that is subject to constant cycling such as pressure hull
plating, end closure bulkheads, that portion of trunks outside the pressure hull and trunk
intersection, and plating of hard tanks subject to constant cycling (i.c., if a penetration
has at least one side wetted and is constantly cycled, it must be inspected).

15
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Table 091—5. LPSS574 SUBMARINE HULL INSPECTION CRITERIA

Item Specific A Criteria for
No Structura! ltem to ':::'l;: e::::d and Extent of
. P Insp. Expansion
1 Cone-cylinder intersection frame BB Inspect 25 percent of welds Note: 1
A, B,C,and D Note: 2a
B
D FWD
p——
A
Cc
2 [Cone-ylinder intersection frame 92 Inspect 25 percent of weids Note: |
A B, C,and D Note: 2a
B
D
A FWD
€ i
c
3 End closure bhd, frame 15 Inspect 25 percent of welds Note: 1
Aand B Note: 2b
. 4 FWD
£ N
4 Aft access/escape trunk, frame 90 Inspect 100 percent of welds Note: 2¢
Aand B
| A FWD
H
| 8
5 Crews access trunk, frame 64 Inspect 100 percent of weld Note: 2d
A and B
| A
FWD
Ei l ' e
l B

16
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Table 091—5. LPSS574 SUBMARINE HULL INSPECTION CRITERIA (Continued)

I Specific A Criteria for
;:m Structural Item ¢ tﬂl i r:: d and Extent of
0- © be Inspecte Insp. Expansion
[ Bridge access trunk, frame 46 Inspect 100 percent of weld Note: 2e
A and B
| Fwo
" i
| "
7 Shaft tube penetration of bhd 90 Inspect 100 percent of welds | - — — — —
A and B
A “ .8
FWD
—_——— ar——
8 Steering ram penctration Inspect 100 percent of welds §|  — — — — —
Aand B
A B
FWD
—_—— _——t—
9 Diving ram penetration Inspect 100 percent of welds | - — — ——

A and B

17
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Table 091—5. LPSS574 SUBMARINE HULL INSPECTION CRITERIA (Continued)

. Criteria for
l:m Structural Item tsP::‘m A'::d and Extent of
°- ° Inspec Insp. Expansion

1¢ Torpedo tube insert to bhd 16 Inspect 100 percent of welds Note: 2f

A and B
8
FWD
-

Il Bhd 5% Inspect 100 percent of welds Note: 2g
A through H and 4 flat Note: 3
plate panel boundary welds.

Panel to be chosen for
INNER HULL A FWD accessibility
-..f-h
OUTER HULL E
12 Electrical, mechanical, and piping Inspect 100 percent of Note: 2h
penetrations A either weld A or B of 50
A percent of the total num-
. | s 1 ber of penetrations (See
I I I | Note: 4)
t [ 1 ]
| | | |
| T T
B 8

CRITERIA FOR AND EXTENT OF INSPECTION EXPANSION

Note: | If over 1 percent of the total footage of inspected weld in the subject joint or in a par-
ticular weld surface is found to be defective, the inspection shall be expanded to include
the remainder of the weld in the subject joint.

Note. 2 If over 3 percent of the total footage of inspected weld in the subject joint or in a par-
ticular weld surface is found to be defective, the inspection shall be expanded to include:

2. The remainder of the joint at the opposite end of the transition ring.
b. The remainder of the joint at bhd 15.

c. 100 percent of the forward escape trunk to hull insert weld.

d. 100 percent of the hangar access trunks to hull insert weld.

e. 100 percent of the torpedo loading hatch to hull insert wied.

{. The torpedo tube to ellipsoidal head welds at frame 110.

g. 100 percent of the similar welds on bulkhead 54.

h

. Additional penetrations until such time as the ratio of length of defects to length
inspected becomes less than 3 percent.

18
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Table 091—5. LPSS574 SUBMARINE HULL INSPECTION CRITERIA (Continued)

Item
No.

Structural ltem

Specific Area
to be Inspected

Criteria for
and Extent of
Insp. Expansion

CRITERIA FOR AND EXTENT OF INSPECTION EXPANSION {Continued)

Note: 3 If in cases where inspection of pane! boundary welds are specified and the incidence of
cracking is discovered to exceed 3 percent for any one panel, the inspection shali be

expanded to an adjacent panel and sc on.

Note: 4 Inspect only those penetrations attached by full or partial penetration T-welds or fillet
welds to a pressure structure that is subject to constant cycling such as pressure hull
plating, end ciosure bulkheads, that portion of trunks outside the pressure hull and trunk
intersection, and plating of hard tanks that are subject to constant cycling (i.e., if &
penetration has at least one side wetted and is constantly cycled, it must be inspected).
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Table 091—6. SS576 SUBMARINE HULL INSPECTION CRITERIA

It Specific A Criteria for
em Structural Item pecific Arca and Extent of
No. to be Inspected I .

nsp. Expansion
1 Cone-cylinder intersection, frame 25 Inspect 25 percent of welds Note: 1
A,B,C,and D Note: 2a
D B
FWD
g
E A
c
2 Cone~<ylinder intersection, frame 82 Inspect 25 percent of welds Note: 1
A,B,C,and D Note: 2a
8 D
FWD
Ar———
A E
c
3 End closure bulkhead, frame 12 Inspect 25 percent of welds Note: |
A and B
FwD
B A ——t
4 Fwd accessfescape trunk to hull insert Inspect 100 percent of welds Note: 2b
connection A and B
. ’ A
B
1 FWD
| -
5 Aft accessjescape trunk to hull insert Inspect 100 percent of welds Note: 2¢
connection A and B
5 ' @::1
B FWD
._-'_-.
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Table 091—6. SS576 SUBMARINE HULL INSPECTION CRITERIA (Continued)

It Specific A Criteria for
cm Structural Item pecihic Ares and Extent of

No. to be Inspected .

Insp. Expansion
6 Shaft penetrations, P/S Inspect 100 percent of welds | - — — — -
FWD Aand B
A >
8
7 Steering ram penetrations Inspect 100 percent of welds | — — - - -
A and B
e
FWD
— e
8 Diving ram penetrations Inspect 100 percent of weld | - - - -~ —
A and B
8 FWD
/ -
A [} ~
9 Torpedo tube inserts to bhd 12 Inspect 100 percent of welds Note: 2d
A and B
B
A FWD
i —

10 Auxilliary tank bhd, frame 46 Inspect 100 percent of welds Note: 2e
A through H and 4 flat Note: 3
plate panel boundary welds.

Panels to be chosen for
INNER HULL A EWD accessibility.
————

QUTER HULL
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Table 091—6. SS576 SUBMARINE HULL INSPECTION CRITERIA (Continued)

Criteria for
l':;m ‘ Structural Item 'SP:: ilf‘ & A::d and Extent of
' ° nat Insp. Expansion

11 Electrical, mechanical, and piping penetrations Inspect 100 percent of Note: 2f

either weld A or B of 50
percent of the total number
of penetrations {Sce Note:
4).

A A

— o ———
pum—
—_— — ——

——— - —

CRITERIA FOR AND EXTENT OF INSPECTION EXPANSION

Note: 1 H over 1 percent of the total footage of inspected weld in the subject joint, or in a
particular weld surface is found to be defective, the inspection shall be expanded to
include the remainder of the weld in the subject joint.

Note: 2 If over 3 percent of the total footage of inspected weld in the subject joint, or in a pas-
ticular weld surface is found to be defective, the inspection shall be expanded to include
the following:

a. The remainder of the joint of the opposite end of the transition ring.
. 100 percent of the bridge access trunk to hull connection.

. 100 percent of the crews access trunk to hull connection, frame 51.
. Torpedo tube to ellipsoidal head connection, frame 104,

. 100 percent of the similar welds of bulkhead, frame 48.

Additional penetrations until such time as the ratio of iength of defects to total length
inspected becomes less than 3 percent.

- 0 o n o

Note: 3 If in cases where inspection of panel boundary welds are specified and the incidence of
cracking is discovered to be in excess of 3 percent for any one panel, the inspection shall
be expanded to an adjacent panel and so on.

Note: 4 Inspect only those penetrations attached by full or partial penetration T-welds or fillet
welds to a pressure structure that is subject to constant ¢ycling such as pressure hull
plating, end closure bulkheads, that portion of trunks outside the pressure hull and trunk
intersection, and plating of hard tanks subject to constant cycling (i.e., if a penetration
has at least one side wetted and is constantly cycled, it must be inspected).
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Table 091—7. SSN571 SUBMARINE HULL INSPECTION CRITERIA

i Specific A Criteria for
tem Structural ltem peciiic Area and Extent of
No. to be Inspected .
Insp. Expansion
1 Cone—cylinder intersection, frame 30 Inspect 25 percent of welds Note: |
A B, Cand D Note: 2a
D
B FWD
E -_—ti—
A c
2 Cone~cylinder intersection, frame 55 Inspect 25 percent of welds Note: |
A B C and D Note: 2a
D
B FWD
————
£
c A
3 Cone-cylinder intersection, frame 78 Inspect 25 percent of welds Note: |
A, B, C,and D Note: 2a
B D
FWD
E
A
Cc
4 End closure bulkhead, frame 12 Inspect 25 percent of welds Note: |
A and B
FWD
e
B A
5 End ciosure bulkhead, frame 97 Inspect 25 percent of welds Note: 1
A and B
FWD
-_.‘__
B
A
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Table 091—7. SSN571 SUBMARINE HULL INSPECTION CRITERIA (Continued)

Criteris for

h;;n Structural Item tstc;?‘: A':' d and Extent of
’ ° pecte Insp. Expansion
6 Fwd access/escape trunk to hull insert Inspect 100 percent of welds Note: 2b
A and B
I A
&:{ . I g
| B
7 Aft access/escape’ trunk to hull insert Inspect 100 percent of welds Note: 2c
Aand B
} A
;::%I ! l F o FWD
| -
8 Shaft penetrations P/S Inspect 100 percent of welds | —— - ——
FWD Aand B
%/ -t
S
—
A
9 Steering and diving ram penetrations Inspect 100 percent of weids Note: 2d
A and B
& FWD
— — T
A° lj N :]
10 Torpedo tube insert to bulkhead 12 connection Inspect 100 percent of welds {| - — — — —

FWD

‘Aand B
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Table 091—7. SSN571 SUBMARINE HULL INSPECTION CRITERIA (Continued)

Item
No.

Criteris for

Specific Area
Structura] Item and Extent of
to be Inspected Insp. Expansion

11

WRT tank bulkhead 14 Inspect 100 percent of the Note: 2e

welds in the periphery of
the WRT tank bulkhead 14

12

Primary shield tank to hull plating connection Inspect 100 percent of the | —~——~-—

shield tank to hull plating
interface by U.T.

13

Electrical, mechanical, and piping penetrations Inspect 100 percent of Note: 2f

gither weld A or B of 50
A A percent of the total number
of penetrations (see Note:

. of
=}
|

CRITERIA FOR AND EXTENT OF INSPECTION EXPANSION

Note: 1 If over 1 percent of the total footage of inspected weld in the subject joint, oz in a par-
ticular weld surface is found to be-defective, the inspection shall be expanded to inciude
the remainder of the weld in the subject joint.

Note: 2 If over 3 percent of the total footage of inspected weld in the subject joint, or in a par-
ticular weld surface is found to be defective, the inspection shall be expanded to include
the following:

a.

- 0 6 o ¢

The remainder of the joint at the opposite end of the transition ring.

. 100 percent of the access trunk to hull insert at frame 32.

100 percent of the access trunk to hull insert at frame 64.

. 100 percent of the bow diving ram penetration at frame 12 1/2.
. 100 percent of the remainder of the boundary welds of the WRT tank.

Additional penctrations, until such time as the ratio of length of defects to total
length inspected becomes less than 3 percent.

Note: 3 Inspect only those penetrations attached by full or partial penctration T-welds or fillet
welds to a pressure structure that is subject to constant ovcling such as pressure hull
plating, end closure bulkheads, that portion of trunks outside the pressure hull and trunk
intersection, and plating of hard tanks subject to constant cycling (i.e., if a penetration
has at least one side wetted and is constantly cycled, it must be inspected).
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Table 091—8. SSN575 SUBMARINE HULL INSPECTION CRITERIA

It Specific Area Criteria for
Nem Structural Item ¢ ‘::ell N ': d and Extent of
o ° nipecte Insp. Expansion
1 Cone-cylinder intersection, frame 30 Inspect 25 percent of welds Note: 1
A,B,C,and D Note: 2a
D
8 FWD
E -t
A c
2 Cone-cylinder Intersection, frame 54 __1 ”lnlspécrtﬂ25 percent of welds ”Note 1
A, B, C,and D Note: 2a
D
B FWD
E -
c A
3 Cone-cylinder intersection, frame 78 7-__l;spe-ct iS percent of welds ) Note: 1
A,B,C,and D Note: 2a
B D
FWD
A
A E
C
4 End closure bulkhead, frame 12 Inspect 25 percent of welds Note: 1
A and B
FWD
8 A -
5 End closure bulkhead, frame 97 Enspect 25 percent of welds Note: |
A and B
FWD
ay——T—
B
A
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Table 091—8. SSN575 SUBMARINE HULL INSPECTION CRITERIA (Continued)

Criteria for

Item Structural Item Specific Area and Extent of
No. to be Inspected In .
sp. Expansion
6 Fwd access/escape trunk to hull insert Inspect 100 percent of welds Note: 2b
Aand B
A FWD
| b
1
| B
7 Aft access/escape trunk to hull insert Inspect 100 percent of welds Note: 2¢
Aand B
| A
! FWD
l B
8 Shaft penetrations P/S Inspect 100 percent of weids | - — - — —
Aand B
FWD
T _-——p—
~ — B
-
A
9 Steening and diving ram penetrations Inspect 100 percent of welds §  — - — — —
Aand B
L e
—— — N
A7 “ "B
i0 Torpedo tube insert to bulkhead 12 connection Inspect 100 percent of welds | - ——— —

FWD
e —

L

A and B
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Table 091—-8. SSN575 SUBMARINE HULL INSPECTION CRITERIA (Continued)

It Specific A, Criteria for
N:n Structural Item ¢ p:: 1 ':' od and Extent of
: ° o Insp. Expansion
11 WRT tank - bulkhead 14 Inspect 100 percent of the Note: 2d
welds in the periphery of
the WRT tank bhd 14
12 Primary shield tank to hull plating connection Inspect 100 percentof the | ——-- —-—
shield tank to hull plating
interface by UT
13 Electrical, mechanical, and piping penetrations Inspect 100 percent of either Note: 2e

weld A or B of 50 percent
A A of the total number of pene-
trations (see Note: 3)

—— - ——

Note:

Note:

Note:

i

2

3

CRITERIA FOR AND EXTENT OF INSPECTION EXPANSION

If over 1 percent of the total footage of inspected weld in the subject joint, or in a par-
ticular weld surface is found to be defective, the inspection shall be expanded to include
the remainder of the weld in the subject joint.

If over 3 percent of the total footage of inspected weld in the subject joint, or in a par-
ticular weld surface is found to be defective, the inspection shall be expanded to include
the following:

a. The remainder of the joint at the opposite end of the transition ring.
b. 100 percent of the access trunk to weid insert at frame 32.

c. 100 percent of the access trunk to hull insert at frame 66.

d. 100 percent of the remainder of the boundary welds of the WRT tank.

¢. Additional penetrations, until such time as the ratio of iength of defects to total
iength inspected becomes less than 3 percent.

Inspect only those penetrations attached by full or partial penetration T-welds or fillet
welds to a pressure structure that is subject 1o constant cycling such as pressure hull
plating, end closure bulkheads, that portion of trunks outside the pressure hull and trunk
intersection, and plating of hard tanks subject to constant cycling (i.e., if a penetration
has at least one side wetted and is constantly cycled, it must be inspected).
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Table 091—9. SS580 CLASS SUBMARINE HULL INSPECTION CRITERIA

Item Specific A Criteria for
Structural Item pecilic Area and Extent of
No. to be Inspected .
Insp. Expansion
1 End closure bulkhead at frame 10 Inspect 25 percent of welds Note: 1
A and B
|8 — FwD
'rL ? ——ti
e ] A
2 Fwd accessfescape trunk Inspect 100 percent of welds Note: 2a
A and B
? FWD
:
E B
3 Aft access/escape trunk Inspect 100 percent of welds Note: 2b
Aand B
A
i
B
4 Shaft tube penetration of ellipsoidal head, Inspect 10C percent of welds | - - - ——

frame 77

\gf FWD

-_—— P

T

Aand B
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Table 091—-9. SS580 CLASS SUBMARINE HULL INSPECTION CRITERIA (Continued)

It Specific A Criteria for
Nm ' Structural Item . ':::‘l ic r:n d snd Extent of
o. © be Inspecte Insp. Expansion
5 Steering and diving ram penetrations Inspect 100 percent of welds | — - —-——
A and B
/A
FWD
— — -—’—-

6 Torpedo tube inserts to bhd 10 connection Inspect 100 percent of welds | - - - —~

Aand B
B A FWD
-

7 Auxiliary tank no. | bhd 40 Inspect 100 percent of welds Note: 2¢
A through H and 4 flat Note: 3
plate panel boundary welds.

D A Panels to be chosen for
c 8 FWD accessibility
P
F G
E H
8 Electrical, mechanical, and piping penetrations Inspect 100 percent of Note: 24

either weld A or B of 50
percent of the total number

A of penetrations {see Note:
A 4)

= |fj & i<

s —

S p— .
e - —t

30




S9086—C1-STM—000/CH—-091

Table 091—-9. SS580 CLASS SUBMARINE HULL INSPECTION CRITERIA (Continued)

. Criteria for
I:m Structural ltem ‘:p::'lﬁc A:::d and Extent of
° ? Insp. Expansion

CRITERIA FOR AND EXTENT OF INSPECTION EXPANSION

Note: 1 If over 1 percent of the total footage of inspected weld in the subject joint, or in a parti-
cular weld surface is found to be defective, the inspection shall be expanded to include
the remainder of the weld in the subject joint.

Note: 2 If over 3 percent of the total footage of inspected weld in the subject joint, or in a parti-
cular weld surface is found to be defective, the inspection shali be expanded to include the
following:

a. 100 percent of the bridge access trunk to hull insert.

b. 100 percent of the access loading hatch at frame 48.

c. 100 percent of the remaining boundary welds of auxiliary tank no. 1.
d

. Additional penetrations, until such time as the ratio of length of defects to total length
inspected becomes less than 3 percent.

Note: 3 If in cases where inspection of panel boundary welds are specified and the incidence of
cracking is discovered to exceed 3 percent for any one panel the inspection shall be ex-
panded to an adjacent panel and so on.

Note: 4 Inspect only those penetrations attached by full or partial penetration T-welds or fillet
welds to 2 pressure structure that is subject to constant cycling such as pressure hull
plating, end closure bulkheads, that portion of trunks outside the pressure hull and
trunk intersection, and plating of hard tanks subject to constant cycling (i.e., if a pene-
tration has at least one side wetted and is constantly cycled, it must be inspected).
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Table 091—10. SSN578 CLASS SUBMARINE HULL INSPECTION CRITERIA

Criteria for

Item Structural Ttem Specific Ares and Extent of
No. to be Inspected .
Insp. Expansion
1 Cone-cylinder intersection, frame 30 Inspect 25 percent of welds Note: 1
A B C,and D Note: 2a
A c
FWD
——i——
B
D
2 Cone-cylinder intersection, frame 54 Inspect 25 percent of welds Note: 1
A B C and D Note: 2a
C A
E FWD
B
D
3 Cone<ylinder intersection, frame 78 Inpsect 25 percent of welds Note: 1
A,B,C,and D Note: 2a
C
A FWD
E .—}-—.
B D
4 End closure bulkhead, frame 12 Inspect 25 percent of welds Note: 1
Aand B
— o FWD
,i ? i
T
5 End closure bulkhead, frame 97 Inspect 25 percent of welds Note: |
Aand B
FWD
=
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Table 091—10. SSN578 CLASS SUBMARINE HULL INSPECTION CRITERIA (Continued)

. Criteris for
Item Structural Item Specific Ares and Extent of
No. to be Inspected .
Insp. Expansion
6 Fwd accessfescape trunk to hull insert Inspect 100 percent of welds Note: 2b
connection Aand B
I A
B
' FWD
| -
7 Aft accessfescape trunk to hull insert connection | Inspect 100 percent of welds Note: 2c¢
A and B
l A
B
' FWD
| -
8 Shaft penetrations P/S Inspect 100 percent of welds | ——=— ——
A and B
FWD
%’ —t—
=
—
A
9 Steering and diving ram penetrations Inspect 100 percent of welds

A and B

33




S9086—C1-STM—000/CH—-091

Table 091—10. SSN578 CLASS SUBMARINE HULL INSPECTION CRITERIA (Continued)

Item Specific A Criteria for
No Structural Item ' ':;c[:; ::.d and Extent of
' ° pecte Insp. Expansion
10 Torpedo tube inserts to bhd 12 connection Inspect 100 percent of welds |  —————
A and B
B -
A WD
——t—
11 Primary shield tank to hull plating connection Inspect 100 percent of the |  — -~ —-—
shield tank to hull plating
interface by UT
12 Electrical, mechanical, and piping penetrations Inspect 100 percent of either Note: 2d
weld A or B of 50 percent
A A of the total number of
penetrations (see Note: 3)
L 1 4 i |
! ] ] 1
| | I
s 1 =T
B B
13 Ellipsoidal head to trunk of coolant pump

closure hatch

Inspect 100 percent of welds
Aand B
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Table 091—10. SSN578 CLASS SUBMARINE HULL INSPECTION CRITERIA (Continued)

Critenia for
and Extent of
Ingp. Expansion

Item Structural Jtem Specific Area

Neo. to be Inspected

CRITERIA FOR AND EXTENT OF INSPECTION EXPANSION

Note: 1 If over | percent of the total footage of inspected weld in the subject joint, or in a par-
ticular weld surface is found to be defective, the inspection shall be expanded to include
the remainder of the weld in the subject joint.

Note: 2 If over 3 percent of the total footage of inspected weld in the subject joint, or in a par-
ticular weld surface is found to be defective, the inspection shall be expanded to include
the following:

a. The remainder of the joint at the opposite end of the transition ring.

b. 100 percent of the access trunk te hull insert connection at frame 32.
¢. 100 percent of the access trunk to hull insert connection at frame 66.
d

. Additional penetrations until such time as the ratio of length of defects to total length
inspected becomes less than 3 percent.

Note: 3 Inspect only those penetrations attached by full or partial penetration T-welds or filiet
welds to a pressure structure that is subject to constant cycling such as pressure hull
plating, end closure bulkheads, that portion of trunks outside the pressure hull and trunk
intersection, and plating of hard tanks subject to constant cycling (i.e., if a penetration
has at least one side wetted and is constantly cycled, it must be inspected).
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Table 091—11. SSN585 SUBMARINE HULL INSPECTION CRITERIA

. Criteria for
Item Structural Item Specific Ares and Extent of
No. to be Inspected .
Insp. Expansion
1 Cone-cylinder intersection frame 50 Inspect 25 percent of weld Note: 1
A and 25 percent of weld C Note: 2a
Note: 4
2 Cone-cylinder intersection frame 67 inspect 25 percent of welds Note: 1
A,B,C,D Note: 2a
A c
FWD
E ———it—
8
D
3 Cone-cylinder intersection frame 28 Inspect 25 percent of welds Note: 1
A, B, C D Note: 2a
A Cc
FWD
E i
B
D
4 Bhd 13 Inspect 25 percent of weld Note: 1
A and 25 percent of weld B. Note: 2b
Inspect three (3) flat plate Note: 3
FWD panel boundaries. Panels to
e be chosen for accessibility.
8 A
5 Bhd 94 Inspect 25 percent of weld Note: 1
A and 25 percent of weld B. Note: 2¢
Inspect three (3) flat plate Note: 3
FWD panel boundaries. Paneis to
a be chosen for accessibility.
B
A
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Table 091—11. SSN585 SUBMARINE HULL INSPECTION CRITERIA (Continued)

I Specific Are Criteria for

;: m Structural Item to'::lm c t: 4 and Extent of

0. pe Insp. Expansion

6 Stern shaft tube to bhds 92 and 94 Inspect 100 percent of welds|  —————
A B CDE F,and G.

E Inspect G only if and when
[») c ¢ B A the shaft is removed.
FWD
. G-
7 Steering and diving ram penetrations of Inspect 100 percent of welds |  — — — ——
bhds 92 and 94 A,B, C and D
A
Dw
N e - — FWD

8 Torpedo cjection pump seachest Inspect 100 percentof all | ~-—---
welds affecting the water-
tight integrity of the sea chest

9 Trash disposal unit Inspect 100 percent of all
welds affecting the water-
tight integrity of the sea chest

10 Structural housing, main sea water cooling, Inspect 100 percent of the | —————

suction and discharge. seachests

pressure side of all welds
affecting the watertight
integrity of the sea chest

11

Aft escape trunk to hull insert connection

S

A FWD

Inspect 100 percent of welds
Aand B

Note: 2d
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Table 091—11. SSN585 SUBMARINE HULL INSPECTION CRITERIA (Continued)

Item
No.

Structural Item

Specific Ares
to be Inspected

Criteria for

and Extent of
Insp. Expansion

12

Bnidge access trunk to hull insert{ connection

I .. ==
|

Inspect 100 percent of welds
A and B

Note:

2d

13

WRT tank

Inspect ali tank bounding
plate edge welds, both internal
and external to WRT tank
except where WRT and fwd
trim tank have a common
boundary. Where the common
boundary exists inspect only
that portion of the weld inside
the WRT tank

i4

Fwd trim tank

Inspect all tank bounding
plate edge welds, both internal
and external to fwd trim tank
except where fwd trim and
WRT have a common boun-
dary. Where the common
boundary exists inspect only
that portion of the weld in-
side the fwd trim tank. In-
spect 4 flat plate panel
boundary welds. Panels to
be chosen where accessible
on frame 17.

15

Torpedo tube penetrations of bhd 13

A

FWD

Inspect 100 percent of welds
A and B on the upper port
and upper starboard torpedo
tubes

Note:

2e

11

Negative tank

Inspect 100 percent of all
tank bounding plate cdge
welds internal to the negative
tank. Inspect four (4) flat
plate panel boundaries on
the tank top. Panels to be
chosen for accessibility.

Note:
Note:

2f
3
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Table 091—11. SSN585 SUBMARINE HULL INSPECTION CRITERIA (Continued)

Criteris for
I;::' Structural Jtem t:pbe: ific M::d and Extent of
- Inspec Insp. Expansion

17 Primary shield tenk to hull plating connection Inspect 100 percent of the |  —————

shield tank to hull plating
interface by UT

18 Electrical, mechanical, and piping penetration Inspect 100 percent of Note: 2g
either weld A and B of 50
A A percent of the total number

of penetrations (see Note:

] L i l

| | | l Y

1 ' 1 1

] | | |

T t T

e B

CRITERIA FOR AND EXTENT OF INSPECTION EXPANSION

Note: 1 If over | percent of the total footage of inspected weld in the subject joint, or in a parti-
cular weld surface is found to be defective, the inspection shall be expanded to inciude the
remainder of the weld in the subject joint.

N

Note: If over 3 percent of the total footage of inspected weld in the subject joint, or in a parti-

cular weld surface is found to be defective, the inspection shall be expanded to include
the following:

. The remainder of the joint at the opposite end of the transition ring.
. The remainder of the joint at bhd 94.

The remainder of the joint at bhd 13.

. 100 percent of the fwd escape trunk to hull insert connection.

. The bhd 13 welds to the remaining torpedo tubes.

100 percent of all tank bounding plate edge welds internal to the aft trim tank and
auxiliary tanks I and 2.

8. Additional penetration until such time as the ratio of length of defects to total length
inspected becomes less than 3 percent.

- e anow

Note: 3 If in cases where inspection of panel boundary welds are specified and the incidence of
cracking is discovered to exceed 3 percent for any one panel, the inspection shall be
expanded to an adjacent panel and so on.

Note: 4 If in the course of inspection and repair, the removal of hull shuelding is required, NAVSEA
approval shall be abtained prior 10 the start of removal.

Note: 5 Inspect only those penetrations attached by full or partial penetration T-welds or fillet welds
to a pressure structure that is subject to constant cycling such as pressure hull plating, end
closure bulkheads, that portion of trunks outside the pressure huli and trunk intersection, and
plating of hard tanks subject to constant cycling (i.e., if a penetration has at least one side
wetted and is constantly cycled, it must be inspected).
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Table 091—12. SSN588 CLASS SUBMARINE HULL INSPECTION CRITERIA

. Criteria for
ltem Structural Item Specific Area and Extent of
No. to be Inspected .

Insp. Expansion
1 Cone-cylinder intersection frame 50 Inspect 25 percent of weld Note: 1
A and 25 percent of weld C Note: 2a
Note: 4
688, 590 592
2 Cone-cylinder intersection frame 67 Inspect 25 percent of welds Note: 1
A,B,C,D, Fand G Note: 2a
588, 590, 502
3 Cone-cylinder intersection frame 28 Inspect 25 percent of welds Note: 1
(sim. to frame 67) A,B,C,D,Fand G Note: 2a
4 Bhd 13 Inspect 25 percent of weld Note: |
A and 25 percent of weld B. Note: 2b
Inspect three (3) flat plate Note: 3
panel boundaries. Panels to N
FWD be chosen for accessibility.
B A ——
5 Bhd 94 Inspect 25 percent of weld Note: 1
A and 25 percent of weld B. Note: 2c¢
Inspect three (3) flat plate Note: 3
panel boundaries. Paneis to
be chosen for accessibility.
FWD
= —
B
A
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Table 091—12. SSN588 CLASS SUBMARINE HULL INSPECTION CRITERIA (Continued)

Criteria for

Ttem Structural Item Specific Area and Extent of
No. to be Inspected .
Insp. Expansion
6 Stern shaft tube to bhds 92 and 94 Inspect 100 percent of welds |  ~ - - - -
A,B,C,D,E and F.
Inspect F only if and when
D ¢ B A the shaft is removed.
€ FWD
N _FE— -
7 Steering and diving ram penetrations of Inspect 100 percent of welds o
bhds 92 and 94 A, B, C,and D
A
B S FWD
8 Torpedo ejection pump sea chest Inspect 100 percent of al | — — —~_——
welds affecting the watertight
integrity of the sea chest
9 Trash disposal unit Inspect 100 percentof all |  —————
welds affecting the water-
tight integrity of the sea
chest,
10 Structural housing, main sea water cooling, Inspect 100 percent of the |  ~—-——-—
suction and discharge sea chests pressure side of all weids
gffecting the watertight
integrity of the sea chest,
11 Aft escape trunk to hull insert connection inspect 100 percent of welds Note: 2d

A FWD

S

Aand B
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Table 091—12. SSN588 CLASS SUBMARINE HULL INSPECTION CRITERIA (Continued)

Criteria for

Item ‘ Specific Ares
Structural Item and Extent of
No. nspe
° to be 1 cted Insp. Expansion
12 Bridge access trunk to hull insert connection Enspect 100 percent of weids Note: 2d
A and B
| FWD
B A -
1
13 WRT tank Inspect all tank bounding | ---—-—

plate edge weids, both in-
terna! and external to WRT
tank except where WRT and
fwd trim tank have a
common boundary. Where
the common boundary exists
inspect only that portion of
the weld inside the WRT
tank.

14 Fwd trim tank Inspect all tank bounding | —--—-——
piate edge welds, both in-
ternal and external to fwd
trim tank except where fwd
trim and WRT have a com-
mon boundary. Where the
common boundary exists
inspect only that portion of
the weld inside the fwd trim
tank. Inspect 4 flat plate
panel boundary welds.
Panels to be chosen where
accessible on frame 17.

15 Torpedo tube penetrations of bhd 13 Inspect 100 percent of Note: 2e

welds A and B on the upper
B; g ;A

port and upper starboard

torpedo tubes,

FWD
-t
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Table 091—12. SSN588 CLASS SUBMARINE HULL INSPECTION CRITERIA (Continued)

Item
Neo.

Criteria for
and Extent of
Insp. Expansion

Specific Ares

Structural It
rue em to be Inspected

Negative tank Inspect 100 percent of all Note: 2f

tank bounding plate edge Note: 3
welds internal to the nega-
tive tank. Inspect four (4)
flat panel boundaries on the
tank top. Panels to be
chosen for accessibility.

17

Primary shijeld tank to hull plating Inspect 100 percent of the |  ————-—

connection

: shieid tank to hull plating
interface by UT

18

Electrical, mechanical, and piping penetrations Inspect 100 percent of Note: 2g

either weid A or B of 50
percent of the total
number of penetrations

A A

(see Note: §)

4 - —

i smapepum—

e ——

CRITERIA FOR AND EXTENT OF INSPECTION EXPANSION .

Note: | If over 1 percent of the total footage of inspected weld in the subject joint, or in a parti-
cular weld surface is found to be defective, the inspection shall be expanded to include
the remainder of the weld in the subject joint.

Note: 2 If over 3 percent of the total footage of inspected weld in the subject joint, or in a parti-
cular weld surface is found to be defective, the inspection shall be expanded to include
the following:

- e Ao o

The remainder of the joint at the opposite end of the transition ring.

. The remainder of the joint at bhd 94.

The remainder of the joint at bhd 13.

. 100 percent of the fwd escape trunk 1o hull insert connection.
. The bhd 13 welds to the remaining torpedo tubes.

100 percent of all tank bounding plate edge welds internal to the aft trim tank and
auxiliary tanks 1 and 2.

. Additional penetration until such time as the ratio of length of defects to total length

inspected becomes less than 3 percent.
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Table 091—12. SSN588 CLASS SUBMARINE HULL INSPECTION CRITERIA (Continued)

Item
No.

Structural Item

Specific Area
to be Inspected

Criteria for
and Extent of
Insp. Expansion

Note: 3 If in cases whereinspection of panel boundary welds are specified and the incidence
of cracking is discovered to exceed 3 percent for any one panel, the inspection shall
be expanded to an adjacent panel and so on.

Note: 4 If in the course of inspection and repair, the removal of hull shielding is required,
NAVSEA approval shall be obtained prior to the start of removal.

Note: 5 Inspect only those penetrations attached by full or partial penetration T-welds or fillet
welds to a pressure structure that is subject to constant cycling such as pressure hull
plating, end closure bulkheads, that portion of trunks outside the pressure hull and trunk
intersection, and plating of hard tanks subject to constant cycling (i.e., if a penetration
has at least one side wetted and is constantly cycled, it must be inspected).
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Table 091—13. SSN587 SUBMARINE HULL INSPECTION CRITERIA

. Criteria for
I—::m Structursl Item 'Spbe:llﬁc Ar:: 4 and Extent of
o. ¢ be Inspecte Insp. Expansion
i Cone-cylinder intersection frame 62 Inspect 25 percent of welds Note: 1
A,B,C,and D Note: 2a
D
B FWD
E _——t—
A c
2 Cone-cylinder intersection frame 116 Inspect 25 percent of welds Note: 1
A, B, C,and D Note: 2a
3 End closure bulkhead frame |: Inspect 25 percent of welds Note: 1
Aand B Note: 2b
FWD
B A -t
4 Fwd access/escape trunk frame 17 Inspect 100 percent of welds Note: 2¢
Aand B
' A
| FWD
L] *
' B
5 Aft accessfescape trunk frame 122 Inspect 100 percent of welds Note: 2d
Aand B
I A
B
' FWD
| -
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Table 091—13. SSN587 SUBMARINE HULL INSPECTION CRITERIA (Continued)

Item Specific Area Criteria for
Structural Item and Extent of
Neo. to be Inspected Insp. Expansion
6 Hangar to hull connection Inspect 100 percent of welds| - - — ——
A, B, C,and D
FWD
y—i—
7 Steering and diving ram penetrations Inspect 100 percent of welds | - ——-—=
Aand B
“\k.s
FWD
—  c— .—.‘_-
8 Shaft tube penetration Inspect 100 percent of welds |  — ————
Aand B
B
= A FWD
%\ -
9 Torpedo tube insert to bhd 12 connections Inspect 100 percent of welds Note: 2e
A and B
B A FWD
i
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Table 091—13. SSN587 SUBMARINE HULL INSPECTION CRITERIA (Continued)

Criteris for
l:::’ Structural Item '?::l{'c Ae::' od and Extent of
) nap Insp. Expansion
10 Auxiliary tank no. 1 (bhd 57) Inspect 100 percent of welds Note: 2f
A through H and 4 flat plate Note: 3
panel boundary welds. Paneis
to be chosen for accessibi-
lity.
11 Primary shield tank to hull plating connection Inspect 100 percentof the | ——-—-——-—
shield tank to hull plating
interface by UT
12 Electrical, mechanical, and piping penetrations Inspect 100 percent of Note: 2g

A

A

2

-

&

e ———

e S —

e = emmnadhn

either weld A or B of 50
percent of the total num-
ber of penetrations. (see
Note: 4)

CRITERIA FOR AND EXTENT OF INSPECTION EXPANSION

Note: 1 If over 1 percent of the total footage of inspected weld in the subject joint or in & parti-
cular weld surface is found to be defective, the inspection shall be expanded to include the

Note: 2

remainder of the weid in the subject joint.

If over 3 percent of the total footage of inspected weld in the subject joint or in a parti-
cular weld surface is found to be defective, the inspection shall be expanded to include the

following:

a. The remainder of the joint at the opposite end of the transition ring.
. The remainder of the joint at bulkhead 11,

. 100 percent of the access trunk to hull insert weld at frame 69.

. 100 percent of the access trunk to hull insert weld at frame 101.

. The torpedo tube to ellipsoidal head welds at frame 135.

100 percent of the similar welds in auxiliary tank no. 2.

- 6 o nh oo
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Table 091—13. SSN587 SUBMARINE HULL INSPECTION CRITERIA (Continued)

Criteria for
and Extent of
Insp. Expansion

Item Specific Area
No. Structural ftem to be Inspected

g. Additional penetrations until such time as the ratio of length of defects to length
inspecied becomes less than 3 percent.

Note: 3 If in cases where inspections of panel boundary welds are specified and the incidence of
cracking is discovered to exceed 3 percent for any one panel the inspection shall be
expanded to an adjacent panel and so on.

Note: 4 Inspect only those penctrations attached by full or partial penetration T-welds or fillet
welds to a pressure structure that is subject to constant cycling such as pressure hull
Pplating, end closure bulkheads, that portion of trunks outside the pressure hull and trunk
intersection, and plating of hard tanks subject to constant cycling (i.e., if a penetration has
at least one side wetted and is constantly cycled, it must be inspected).
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Table 091—14. SSN597 SUBMARINE HULL INSPECTION CRITERIA

\ Criteria for
l;r:‘ Structural Item !:’:::‘lﬁc A':: d snd Extent of
. nspec Insp. Expansion
1 Cone-cylinder intersection frame 20 Inspect 25 percent of welds Note: 1
A,B,C,and D Note: 2a
A c
FWD
E - —
B
D
2 Bulkhead “D" Inspect 25 percent of weld Note: 1
A and 25 percent of weld B. Note: 2b
Inspect three (3) flat plate Note: 3
panel boundaries. Panels to
FWD be chosen for accessibility.
B A —_—
3 Bulkhead frame 88 Inspect 25 percent of weid Note: 1
A and 25 percent of weld B. Note: 3
N . FWD inspect four (4) flat plate
P panel boundaries. Panels to
be chosen for accessibility.
B A
4 Structural housing, main sea water cooling, Inspect 400 percent of the | —-—--—--
suction and discharge sea chests pressure side of all welds
affecting the watertight
integrity of the sea chest.
5 Trash disposal unit Inspect 100 percentofall | -~ - ———
welds affecting the watertight
integrity of the sea chest.
6 Negative tank Inspect all tank bounding Note: 3

plate edge welds, both in-
ternal and external to nega-
tive tank. Inspect four (4)
flat plate panel boundary
welds. Panels to be chosen
where accessible on tank top
or bhd 17.
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Table 091—14. SSN597 SUBMARINE HULL INSPECTION CRITERIA (Continued)

N Criteria for
l;lm Structural Item ts':::'lﬁc Ar:: d and Extent of
o. ° ¥ Insp. Expansion
7 Fwd escape trunk to hull insert Inspect 100 percent of welds Note: 2¢
A and B.
I A
B
' FWD
| -
8 Torpedo tube penetrations Inspect 100 percent of Note: 2d
welds A and B on the upper
B starboard torpedo tube
enetration.
—— - \ A FWD P
%\ -t
9 Stern shaft tube to bhd connection Inspect 100 percent of weids | - —— -~
Aand B
B A
__“ - FWD
: -
10 Steering and diving ram penetrations Inspect 100 percent of | ———-wa

welds A and B
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Table 091—14. SSN597 SUBMARINE HULL INSPECTION CRITERIA (Continued)

Item
No.

Structural Item

Specific Ares
to be Inspected

Criteria for
and Extent of
Insp. Expansion

11

Auxiliary tank no. |

Inspect 100 percent of all
tank bounding plate edge
welds internal to auxiliary
tank no. 1. Inspect four (4}
flat plate panel boundaries
on the tank top. Panels to
be chosen where accessible.

Note: 2e
Note: 3

12

WRT tank no. |

Inspect 100 percent of all
tank bounding plate edge
welds internal to WRT no. |.
Inspect four (4) flat plate
pane! boundaries on the tank
top. Panels to be choosen
where accessible.

Note: 2f

Primary shield tank

Inspect 100 percent of the
shield tank to hull plating
interface by UT.

14

Electrical, mechanical, and piping penetrations

A

A

T —— .

¢ S —

-

Inspect 100 percent of either
weld A or B of 50 percent of
the total number of pene-
trations (Sce note: 4}

Note: 2g
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Table 091—14. SSN597 SUBMARINE HULL INSPECTION CRITERIA (Continued)

Itemn
No.

Specific Area

Structursl ftem to be I ted

CRITERIA FOR AND EXTENT OF INSPECTION EXPANSION

dote: 1 If over | percent of the total footage of inspected weld in the subject joint, or in a par-
ticular weld surface, is found to be defective, the inspection shall be expanded to include

the remainder of the weld in the subject joint.

Note: 2 If over 3 percent of the total footage of inspected weld in the subject joint, or in a

particular weld surface, is found to be defective, the inspection shall be expanded to in-

clude the following:

a. The remainder of the joint at the opposite end of the transition ring and 25 percent

of the corresponding joints of cone-cylinder frame 0.
b. 25 percent of the internal bhd frame B to shell connection.

100 percent of the trunk to shell connection of aft escape trunk frame S8.
d. 100 percent of the lower stbd torpedo tube to shell connection.

100 percent of the tank bounding plate edge welds internal to auxiliary no. 2 and aft

trim tank.

f. 100 percent of the tank bounding plate edge welds internal to WRT no. 2 and impulse

tanks.

g. Additional penetrations until such time as the ratio of length of defects t{o total
length inspected becomes less than 3 percent.

Note: 3 If in cases where inspection of panel boundary welds are specified and the incidence of

cracking is discovered to exceed 3 percent for any one panel the inspection shall be
expanded to an adajacent panel and so on.

Note: -4 Inspect only those penetrations attached by full or partial penetration T-welds or fillet
welds 10 a pressure structure that is subject to constant cycling such as pressure hull
plating, end closure bulkheads, that portion of trunks outside the pressure hull and trunk
intersection, and plating of hard tanks subject to constant cycling (i.e., if a penetration

has at least one side wetted and is constantly cycled, it must be inspected),
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Table 091—15. SSBN598 CLASS SUBMARINE HULL INSPECTION CRITERIA

Item Specific Area Criteria for
Structural Item and Extent of
No. to be Inspected .
Insp. Expansion
1 Cone-cylinder intersection frame 50 Inspect 25 percent of weld A Note: 1
and 25 percent of weld C. Note: 2a
c A c A Note: 4
zﬁf E ? !
) 8 F ° o ° FWD
599, 600
588 601, 602
2 Cone-cylinder intersection frame 67 Inspect 25 percent of welds Note: 1
A,B,C,D,F, and G. Note: 2a
A (o A c
E
G 8 B
F so b 589, 600 FW?D
601, 602
3 Bulkhead 13 Inspect 25 percent of weld A Note: 1
and 25 percent of weld B. Note: 2b
Inspect three (3) flat plate Note: 3
;;_ -1, FWDI panel boundaries. Panels to
v - be chosen for accessibility.
8 A
4 Bulkhead 94 Inspect 25 percent of weid A Note: 1
and 25 percent of weld B. Note: 2¢
FWD Inspect three (3) flat plate Note: 3
-t panel bounduries. Panels to
A B be chosen for accessibility.
s Stern shaft tube to bhds. 92 and 94 Inspect 100 percent of welds
A,B,C, D E, and F. Inspect
D C B A F only if and when the shaft
E FWD is removed.
_ _EFE—=— __ i
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Table 091—15. SSBN598 CLASS SUBMARINE HULL INSPECTION CRITERIA (Continued)

nal and external to the fwd.
trim tank. Inspect four (4)
fiat plate panel boundary

welds. Panels to be chosen
where accessible on bhd 17.

I Specific A Criteria for
!t:m Structural Item . ':cll 1 '::d and Extent of
0. ° nspec Insp. Expansioh
[ Steering and diving ram penetrations of bhds Inspect 100 percent of welds |  ——————
92 and 94 A, B, C,and D
A B C o
- — ==

7 Torpedo ejection pump sea chest Inspect 100 percentofall | ——————
welds affecting the water-
tight integrity of the sea chest

g Trash disposal unit Inspect 100 percentofall | —————-
welds affecting the water-
tight integrity of the sea
chest.

9 Structural housing, main sea water cooling, Inspect 100 percent of the | ————w_

suction and discharge sea chests pressure side of all welds

affecting the watertight in-
tegrity of the sea chest.

10 Aft escape trunk to hull insert connection Inspect 100 percent of wells Note: 2d

I A and B.
. A FWD
! | -
B

11 Fwd trim tank Inspect all tank bounding Note: 2e

plate edge welds, both inter- Note: 3
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Table 091—15. SSBN598 CLASS SUBMARINE HULL INSPECTION CRITERIA (Continued)

Item
No.

Structural Item

Specific Area
to be Inspected

Criteria for
snd Extent of
Insp. Expansion

12

MBT 4A and 4B

inspect all tank bounding
plate edge welds, internal to
MBT 4A and 4B. Inspect
four (4) flat plate panel
boundary welds on the tank
top of each tank. Panels

to be choosen where acces-
sible.

Note: 2f
Note: 3

13

Torpedo tube penetrations of bhd 13

sl

?

Inspect 100 percent of welds
A and B on the upper port
and upper stbd. torpedo tubes

Note: 2g

14

Missile tube penetrations

A ewbp
! ¥ o
B

Inspect 100 percent of welds
A and B of missile tubes 1
and 2.

Note: 2h

15

Primary Shield tank

Inspect 100 percent of the
shield tank to hull plating
interface by UT.

16

Elliptical closure head to trunk

Inspect 100 percent of welds
A and B.
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Table 091—15. SSBN598 CLASS SUBMARINE HULL INSPECTION CRITERIA (Continued)

Item
No.

Structural Item

Specific Area
to be Inspected

Criteria for
snd Extent of
Insp. Expansion

17

Electrical, mechanical, and piping penetrations

A

A

z

———
,— - ———
— - e

—_— — ——

Inspect 100 percent of either
weld A or B of 50 percent of
the total number of pene-
trations (see note: §)

Note: 2i

18

WRT tank

Inspect all tank bounding
plate edge welds both inter-
nal and external to the WRT
tank. Inspect two flat plate
panel boundary welds.
Choose panels where
accessible.

Note: 3

19

Sanitary tanks | and 3

Inspect all tank bounding
plate edge welds external to
the sanitary tanks.
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Table 091—15. SSBN598 CLASS SUBMARINE HULL INSPECTION CRITERIA (Continued)

Item
No.

Criteria for
and Extent of
Insp. Expansion

Specific Area

Structural Item to be I ted

Note: 1 If over | percent of the total footage of inspected weld in the subject joint, or in a

Note:

Note:

Note:

Note:

2

3

4

5

CRITERIA FOR AND EXTENT OF INSPECTION EXPANSION

particular weld surface, is found to be defective, the inspection shall be expanded to include
the remainder of the weld in the subject joint.

If over 3 percent of the total footage of inspected weld in the subject joint, or in a
particular weld surface, is found to be defective, the inspection shall be expanded to include
the following:

a. The remainder of the joint at the opposite end of the transisiton ring, and 25 percent
of the corresponding joints of cone-cylinder 28,

. The remainder of the joint at bulkhead 94.
The remainder of the joint at bulkhead 13.

100 percent of the fwd escape trunk to hull insert connection.

o oo o

100 percent of all tank bounding plate edge welds, both internal and external to
WRT tank.

100 percent of all tank bounding plate edge welds, internal to MBT 3A and 3B.
The bhd 13 welds to the remaining torpedo tubes.

oo

100 percent of the missile tube to shell connections of tubes 3 and 4.

-

Additional penetrations until such times as the ratio of length of defects to total length
inspected becomes less than 3 percent.

If in cases where inspection of panel boundary welds are specified and the incidence of
cracking is discovered to exceed 3 percent for any one panel, the inspection shall be
expanded to an adjacent panel and so on.

If in the course of inspection and repair, the removal of hull shielding is required, NAVSEA
approval must be obtained prior to the start of removal.

Inspect only those penetrations attached by full or partial penetration T-welds or fillet
welds to a pressure structure that is subject to constant cycling such as pressure hull
plating, end ciosure bulkheads, that portion of trunks outside the pressure hull intersection, .
and plating of hard tanks subject to constant cycling (i.e., if a penetration has at least
one side wetted and is constantly cycled, it must be inspected).

~
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Table 091—16. SSBN608 CLASS SUBMARINE HULL INSPECTION CRITERIA

1 Specific A Criteria for
;:m Structural Item ; '::ml:‘: ::' " and Extent of
o. ° pecte Insp. Expansion
1 Structural housing, main sea water cooling, suc- Inspect 100 percent of welds | ——————
tion and discharge sea chests A, B, C and D
| B _p
—_r
| A7 ¢
2 Depth control tanks Inspect all tank bounding Note: 2
plate edge welds internal to
the depth control tanks. In-
spect four (4) fiat plate
panel boundary welds on the
tank top of each tank. Panels
to be chosen where accessible.
3 Bridge access trunk to hull connection Inspect 100 percent of welds Note: la
A and B
A
8
! FWD
| -
-~ M - - - T4
4 Fwd escape trunk to hull insert connection Inspect 100 percent of weids Note: 1la
A and B
I A
B8
' FWD
| —=
5 Missile tube | and 2 to hull connection inspect 100 percent of welds Note: 1b

58

A, B, and C on missile tubes
} and 2




S9086—C1-STM—000/CH—-091

Table 091—16. SSBN608 CLASS SUBMARINE HULL INSPECTION CRITERIA (Continued)

Item Specific A Criteria for
No Structural Item ¢ l::"l 1 ::' d and Extent of
’ o nspecie Insp. Expansion
6 Torpedo tube penetrations of fwd ellipsoidal head Inspect 100 percent of welds Note: Ic
A, B, C, and D of the upper
port and stbd tubes
e A
D C
\& FWD
— e ..4...-
7 Shaft tube penetration of bhd 153 and aft Inspect 100 percent of welds | ——————
ellipsoidal head A,B,C,E, F and G. inspect
D and H only if and when
shaft is removed.
A 8 E F
e ol
—~D ___H:
8 Steering and diving ram penetrations of bhd 153 Inspect 100 percent of welds | —————-
and aft ellipsoidal head A, B, C,and D
C g/ D
A\&B
s
- FWD
/’ / Y l »
9 Torpedo impulse tank

Inspect 100 percent of all
interior and exterior tank
bounding plate edge welds

59




S9086—C1-STM—000/CH—-091

Table 091—16. SSBN608 CLASS SUBMARINE HULL INSPECTION CRITERIA (Continued)

Item Specific Area Criteris for
Structural Item and Extent of
No. to be Inspected .
Insp. Expansion
10 Primary shield tank to hull plating connection Inspect 100 pcrcent of the | @ ——————
shield tank to hull plating
interface by UT. Inspect
PST top and sides to bulk-
head by UT if HY-80 is
involved.
11 Electrical, mechanical, and piping penetrations Inspect 100 percent of either Note: 1d

A

A

-

p——

-

weld A or B of 50 percent of
the total number of pene-
trations except for missile
tube hatch operating cylinder
penetrations which shall be
inspected on the inner weld.
{See note: 3)
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Table 091—16. SSBN608 CLASS SUBMARINE HULL INSPECTION CRITERIA (Continued)

Item
No.

Specific Area Criteria for
Structural Item and Extent of
to be Inspected Insp. Expansion

Note:

Note:

Note:

1

2

3

CRITERIA FOR AND EXTENT OF INSPECTION EXPANSION

If over 3 percent of the total footage of inspected weld in the subject joint or in a
particular weld surface is found to be defective, the inspection shall be expanded to
include the following:

a, 100 percent of the aft escape trunk to hull insert welds and 100 percent of the access
and capsule lcading trunk to hull insert welds.

b. 100 percent of the missile tube to hull weld of missile tubes 3 and 4.
¢. 100 percent of the lower port and stbd torpedo tubes to fwd head welds.

d. Additional penetrations until such time as the ratio of length of defects to total length
inspected becomes less than 3 percent.

If in cases where inspections of panel boundary welds are specified and the incidence of
cracking is discovered to exceed 3 percent for any one panel the inspection shall be
expanded to an adjacent panel and so on.

Inspect only those penetrations attached by full or partial penetration T-welds or fillet
welds to a pressure structure that is subject to constant cycling such as pressure hull
plating, end closure bulkheads, that portion of trunks outside the pressure hull and
trunk intersection, and plating of hard tanks subject to constant cycling (i.e., if 2 penetration
has at least one side wetted and is constantly cycled, it must be inspected). A weld
contour inspection shall be performed on missile tube hatch operating cylinder penetrations
prior to MT inpsection. 1f a notch exists, the notch shall be contour-ground and then MT'd.
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Table 091—17. SSBN616 CLASS SUBMARINE HULL INSPECTION CRITERIA

1 Specific A Criteria for
;: m Structural Item p‘;cnl 1€ ':' P and Extent of
o to napecte Insp. Expansion
1 Structural housing, main sea water cooling, Inspect 100 percent of welds |  ——————
suction and discharge sea chests A B C,and D
| B _p
q::zd‘J !
| A7 ¢
2 Depth control tanks Inspect all tank bounding .Note: 2
plate edge welds internal to
the depth control tanks. In-
spect four (4) flat plate panel
boundary welds on the tank
top of each tank. Panels to
be chosen where accessible.
3 Bridge access trunk to hull connection Inspect 100 percent of welds Note: la
Aand B
A
! g FWD
| |
4 Fwd escape trunk to hull insert connection Inspect 100 percent of welds Note: la
. Aand B
‘ A
B
' FWD
| ==
5 Missile tube 1 and 2 to hull connection Inspect 100 percent of welds Note: b

A A

BACKFIT “C” CASTING

A and B on missile tubes 1
and 2
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Table 091—17. SSBN616 CLASS SUBMARINE HULL INSPECTION CRITERIA (Continued)

Criteria for

Item Structural Item Specific Area end Extent of
No. to be Inspected .
Insp. Expansion

6 Torpedo tube penetrations of fwd ellipsoidal head inspect 100 percent of welds Note: lc¢

A, B, C, and D of the upper
B A port and stbd tubes
o c FWD
—_— ot
7 Shaft tube penetration of bhd 153 and aft Inspect 100 percent of welds | - ———-——
ellipsoidal head A,B,C E, F and G. Inspect
welds D and H only if and
when shaft is removed.
A B E F
C G
Q/ FWD
- D H_ i —
8 Steering and diving ram penetrations of bhd 153 Inspect 100 percent of welds |  ———~——
and aft ellipsoidal head A, B, C,and D
o ——-"" FWD
] T
9 Torpedo unpulse tank Inspect 100 percent ofall | ——————

internior and exterior tank
bounding plate edge welds.
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Table 091—17. SSBN616 CLASS SUBMARINE HULL INSPECTION CRITERIA (Continued)

Item Specific Ares Critenis for
No Structural Item to be Inspected and Extent of
) Insp. Expansion
10 Primary shield tank to hull plating connection Inspect 100 percent of the | —~—————-—
shield tank to hull plating
interface by UT. Inspect
PST top and sides to bulk-
head by UT if HY-80 is
involved.
i1 Electrical, mechanical, and piping penetrations Inspect 100 percent of either Note: 1d

A

A

b — —afe

—_ - =4

weld A or B of 50 percent
of the total number of pene-
trations except for missile
tube hatch operating cylinder
penetrations which shall be
inspected on the inner weld.
(See note: 3)
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Table 091—17. SSBN616 CLASS SUBMARINE HULL INSPECTION CRITERIA (Continued)

It ' Specific A Criteria for

y Structural Item peciiic Area and Extent of

No. to be Inspected 1 :
nsp. Expansion

CRITERIA FOR AN EXTENT OF INSPECTION EXPANSION

Note: 1 If over 3 percent of the total footage of inspected weld in the subject joint or in a partic-
ular weld surface is found to be defective, the inspection shall be expanded to include the
following:

a. 100 percent of the aft escape trunk to hull insert welds and 100 percent of the access
and capsule loading trunk to hull insert welds.

b. 100 percent of the missile tube to hull weld of missile tubes 3 and 4.
¢. 100 percent of the lower port and stbd torpedo tubes to fwd head welds.

d. Additiona! penetrations until such time as the ratio of length of defects to total length
inspected becomes less than 3 percent.

Note: 2 If in cases where inspections of panel boundary welds are specified and the incidence of
ctacking is discovered to exceed 3 percent for any one panel the inspection shall be expand-
ed to an adjacent panel and so on

Note: 3 Inspect only those penetrations attached by full or partial penetration T-welds or fillet
welds to a pressure structure that is subject to constant cycling such as pressure hull
plating, end closure bulkheads, that portion of trunks outside the pressure hull and trunk
intersection, and plating of hard tanks subject to constant cycling {i.e., if a penetration
has at jeast one side wetted and is constantly cycled, it must be inspected). A weld
contour inspection shall be performed on missile tube hatch operating cylinder penetrations
prior to MT inspection. If a notch exists, the notch shall be contour-ground and then MT’d.
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Table 091—18. SSBN640 CLASS SUBMARINE HULL INSPECTION CRITERIA

Item Specific Area Criteria for
No Structural Item to be 1 ted and Extent of
’ F Insp. Expansion
1 Structural housing, main sea water cooling, suc- Inspect 100 percent of welds | - ————-
tion and discharge sea chests A,B.C,and D
| B _o
—_
| A7 ¢
2 Depth control tanks Inspect all tank bounding ‘Note: 2
plate edge welds internal to
the depth control tanks. In-
spect four (4) flat plate panel
boundary welds on the tank
top of each tank. Panels
to be chosen where accessible.
3 Bridge access trunk to hull connection Inspect 100 percent of welds Note: la
Aand B
A
! 8 FWD
| -
4 Fwd escape trunk to hull insert connection Inspect 100 percent of welds Note: 1la

)

Aand B
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Table 091—-18. SSBN640 CLASS SUBMARINE HULL INSPECTION CRITERIA (Continued)

Criteria for

[;:m Structural Item t:pb:c;‘li A:.::d and Extent of
o pe Insp. Expansion
5 Missile tube 1 and 2 to hull connection Inspect 100 percent of welds Note: 1b
A and B on missile tubes
‘ A A l 1 and 2
. 1
| B g 1
BACKFIT *C™ CASTING
6 Torpedo tube penetrations of fwd Inspect 100 percent of weids Note. lc
eliipsoidal head A, B, C, and D of the upper
B8 A port and stbd tubes.
b ¢ FWD
P — -
7 Shaft tube penetration of bhd 153 and aft Inspect 100 percent of welds | ———-———
ellipsoidal head A,B, C,E,F,and G. In-
spect welds D and H only if
and whenr shaft is removed.
A B E F
c G
FWD
R D H_ ——t——
8 Steering and diving ram penetrations of bhd 153 Inspect 100 percent of welds | ——————

and aft ellipsoidal head
é FWD
a—f——

s
— T

A,B,C,and D
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Table 091—-18. SSBN640 CLASS SUBMARINE HULL INSPECTION CRITERIA (Continued)

It Specific A Criteria for
em Structusal Item pecific Area snd Extent of
No. to be Inspected .
Insp. Expansion
9 Torpedo impulse tank Inspect 100 percentof al | —————-—
interior and exterior tank
bounding plate edge welds.
10 Primary shield tank to hull plating connection Inspect 100 percent of the | —————-—

shield tank to hull plating
interface by UT. Inspect
PST top and sides tc bulk-
head by UT if HY-80 is
involved.

11

Electrical, mechanical, and piping penetrations

[ mamp——
—
i S——

Inspect 100 percent of either
weld A or B of 50 percent of
the total number of pene-
trations except for missile
tube hatch operating cylinder
penctrations which shall be
inspected on the inner weld.
{See note: 3)

Note: 1d
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Table 091—-18. SSBN640 CLASS SUBMARINE HULL INSPECTION CRITERIA (Continued)

Item
No.

Structural Item

Specific Area
to be Inspected

Criteria for
and Extent of
Insp. Expansion

CRITERIA FOR AND EXTENT OF INSPECTICN EXPANSION

If over 3 percent of the total footage of inspected weld in the subject joint or in a par-
ticular weld surface is found to be defective, the inspection shall be expanded to include:

a. 100 percent of the aft escape trunk to hull insert welds and 100 percent of the
access and capsule loading trunk to hull insert welds.

b. 100 percent of the missile tube to hull weld of missile tubes 3 and 4.

c. 100 percent of the lower port and starboard torpedo tubes to forward ellipsoidal head

welds.

d. Additional penetrations until such time as the ratio of length of defects to total length

inspected becomes less than 3 percent.

If in cases where inspection of panel boundary welds are specified and the incidence of
cracking is discovered to be in excess of 3 percent for any one panel, the inspection shall

be expanded to an adjacent panel and so on.

Inspect only those penetrations attached by full or partial penetration T-welds or fillet
welds to a pressure structure that is subject to constant cycling such as pressure hull plating,
end closure bulkheads, that portion of trunks outside the pressure huli and trunk inter-
section, and plating of hard tanks subject to constant cycling (i.e., if a penetration has

at least one side wetted and is constantly cycled, it must be inspected). A weld contour
inspection shall be performed on missile tube hatch operating cylinder penetrations prior

to MT inspection. If a notch exists, the notch shall be contour-ground and then MT'd.
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Table 091—19. SSN594 CLASS SUBMARINE HULL INSPECTION CRITERIA

R Criteria for
l;:m Structural Item ‘s'::'&: A’:' d and Extent of
o- ° pecte Insp. Expansion
1 Cone-cylinder intersection frame 58 Inspect 25 percent of weld A Note: 1
and 25 percent of weld C Note: §

2 Cone-cylinder intersection frame 34 Inspect 25 percent of welds Note: 1

A, B, C,and D
A c
FWD
E P e ]
B
D

3 Cone-cylinder intersection frame 78 Inspect 25 percent of welds Note: |

A,B,C,and D

Inspect 100 percent of welds { —————-—
A, B,and C. Weld D to be
c B inspected only if and when
shaft 1s removed.
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Table 091—19. SSN594 CLASS SUBMARINE HULL INSPECTION CRITERIA (Continued)

Criteria for

l;: m Structural Item ts’:::']ﬁc A':‘ d and Extent of
°. 0 nepecte Insp. Expansion
5 Steering and driving ram penetrations of aft Inspect 100 percent of welds | ————-—
ellipsoidal head Aand B
/A
FWD
T
6 Structura) housing, main seawater cooling, suction{ Inspect 100 percent of the | — —————-—
and discharge sea chests pressure side of all welds
affecting the watertight in-
tegrity of the sea chest.
7 Torpedo impulse tanks Inspect 100 percent of all | ——=——=-—
welds affecting the water-
tight integrity of the impulse
tanks.
8 Trash ejector Inspect 100 percent of 2all | —————=
welds affecting the water-
tight integrity of the sea
chest.
9 Fwd. escape trunk to hull insert connection Inspect 100 percent of welds Note: 2a
A and B
A
l FWD
1 bt
| 6
10 Torpedo loading trunk to hull insert connection Inspect 100 percent of welds Note: la

FWD
.—*—h

= =

Aand B
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Table 091—19. SSN594 CLASS SUBMARINE HULL INSPECTION CRITERIA (Continued)

Item
No.

Structural lem

Specific Area
to be Inspecied

Criteria for
and Extent of
Insp. Expansion

11

Torpedo tube penetrations

A

FWD

Inspect 100 percent of welds
A and B on the upper star-
board torpedo tube penetra-
tion

Note: 2b

Fwd. trim tank’

Inspect all tank bounding
plate edge welds both internal
and external to the fwd trim
tank. Inspect 4 flat plate
panel boundary welds. Panels
to be chosen where accessible
on frame 11.

Note: 3

13

Negative tank

Inspect all tank bounding
plate edge weids both internal
and external to the negative
tank.

Primary shield tank to hull plating connection

Inspect 100 percent of the
shield tank to hull plating
interface by UT. Inspect PST
top and sides to bulkhead by
UT if HY-80 is involved.

15

Electrical, mechanical, and piping penetrations

A

A

T

—— - —

e = s

Inspect 100 percent of either
weld A or B of 50 percent of
the total number of penetra-

tions {See note: 3)

Note: 2¢
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Table 091—19. SSN594 CLASS SUBMARINE HULL INSPECTION CRITERIA (Continued)

Item
No.

X Criteria for
Structural liem ts"::'{“ A‘::d and Extent of
° nepec Insp. Expansion

Note:

Note:

Note:

Note:

Note:

CRITERIA FOR AND EXTENT OF INSPECTION EXPANSION

If over 1 percent of the total footage of inspected weld in the subject joint or in a partic-
ular weld surface is found to be defective, the inspection shall be expanded to include the
remainder of the weld in the subject joint.

If over 3 percent of the total footage of inspected weld in the subject joint or in a partic-
ular weld surface is found to be defective, the inspection shall be expanded to include:

a. 100 percent of the aft escape trunk to hull insert connection.
b. The hull welds to the remaining torpedo tubes.

c. Additional penetrations until such time as the ratio of length of defects to total length
inspected becomes less than 3 percent.

In cases where inspection of panel boundary welds are specified and the incidence of
cracking is discovered to exceed 3 percent for any one panel, the inspection shall be expand-
ed to an adjacent panel and so on.

Inspect only those penetrations attached by full or partial penetration T-welds or fillet
welds 1o a pressure structure that is subject to constant cycling such as pressure hull
plating, end closure bulkheads, that portion of trunks outside the pressure hull and trunk
intersection, and plating of hard tanks subject to constant cycling (i.e., if a penetration
has at least one side wetted and is constantly cycled, it must be inspected).

If. in the course of inspection and repair, the removal of hull shielding is required, NAVSEA
approval shall be obtained prior to the start of removal.
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Table 091—20. SSN637 CLASS SUBMARINE HULL INSPECTION CRITERIA

R Criteria for
n;;“ Structural Item ‘:':cﬁ:”‘ Lcl :: 4 and Extent of
' Insp. Expansion
1 Stern shaft tube and bhd insert Inspect 100 percent of welds | ~—~————
A, B, and C. Inspect weld D
A only if and when shaft is re-
C%B moved.
D FWD
—_———— oL
2 Steering and driving ram penetrations of aft Inspect 100 percent of welds |  ——————
ellipsoidal head A and B
Al
3 Structural housing, main seawater cooling, suc- Inspect 100 percent of the | = —————n
tion, and discharge sea chests pressure side of all welds
affecting the watertight integ-
rity of the sea chest.
4 Torpedo impulse tanks Inspect 100 percentof al |  ——————
) welds affecting the water-
tight integrity of the impulse
tanks.
5 Fwd escape trunk to hull insert connection Inspect 100 percent of welds Note: la

FWD

1

A and B
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Table 091—20. SSN637 CLASS SUBMARINE HULL INSPECTION CRITERIA (Continued)

Item
No.

Structural Item

Torpedo loading trunk to hull insert connection

FWD
-

Specific Ares
to be Inzpected

Criteria for
and Extent of
Insp. Expansion

Inspect 100 percent of welds
Aand B

Inspect 100 percent of welds
A and B on the upper stbd
torpedo tube penetration

Note: la

e

Note: lb

Fwd trim tank

Inspect all tank bounding
plate edge welds both internal
and external to the fwd trim
tank. Inspect four (4) flat
plate panel boundary welds.
Panels to be chosen where
accessiblc. on frame 11.

Note: 2

Depth control tanks

Inspect 1Q0 percent of the
bounding piate edge welds
internal to the tanks. Inspect
four (4) flat plate panel bound|
ary welds in each tank. Pan-
els to be chosen where acces-
sible.

Note: 2

10

Primary shield tank to hull plating connection

Inspect 100 percent of the
shield tank to hull plating
interface by UT. Inspect PST
top and sides to bulkhead by
UT if HY-80 is involved.
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Table 091—20. SSN637 CLASS SUBMARINE HULL INSPECTION CRITERIA (Continued)

Criteria for
l::‘ Structural Item :p:: ific Aut:d and Extent of
: Inspec Insp. Expansion
il Electrical, mechanical, and piping penetrations Inspect 100 percent of either Note: lc
weld A or B of 50 percent
A A of the total number of pene-

trations (see note: 3)

- —}
A - —t
—_-——

CRITERIA FOR AND EXTENT OF INSPECTION EXPANSION

Note: 1 If over 3 percent of the total footage of inspected weld in the subject joint or in a partic-
ular weld surface is found to be defective, the inspection shall be expanded to include the
following:

a. 100 percent of the aft escape trunk to hull insert connection.
b. The hull welds to the remaining torpedo tubes.

. Additional penetrations until such time as the ratio of iength of defects to total length
inspected becomes less than 3 percent.

Note: 2 In cases where inspection of pane! boundary welds are specified and the incidence of
cracking is discovered to be in excess of 3 percent for any one panel, the inspection shall
be expanded to an adjacent panei and so on. .

Note: 3 Inspect only those penetrations attached by full or partial penetration T-welds or fillet
welds to a pressure structure that is subject to constant cycling such as pressure hull
plating, end closure bulkheads, that portion of trunks outside the pressure hull and trunk
intersection, and plating of hard tanks subject to constant cycling (i.e., if penetration has
at least one side wetted and is constantly cycled, it must be inspected).
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Table 091—-21. SSN671 SUBMARINE HULL INSPECTION CRITERIA

—=
. Criteria for
l;:m Structural Item ‘s'::ﬂ::i M:: 3 and Extent of
o- ° pec Insp. Expansion
1 Stern shaft insert to ellipsoidal head Inspect 100 percent of welds §  ——————
Aand B
i
FWD
————— - —— '_+..
2 Steering and diving ram penetrations of aft Inspect 100 percent of welds |  ~—————
ellipsoidal bhd Aand B
/A
FWD
—_
k] Main seawater suction and discharge sea chest Inspect 100 percent of the | ——————
inserts to shell plate connection full penefration welds connect
ing the sea chest inserts to the
pressure hull plating.
4 Torpedo impulse tank Inspect 100 percent of all | ———-——-—
welds affecting the water-
tight integrity of the impulse
tanks.
5 Trash ejector insert to shell plate connection Inspect 100 percent of the | ——————
full penetration welds con-
necting the trash ejector in-
sert to the pressure hull
plating.
6 Fwd escape trunk to hull Inspect 100 percent of welds Note: la

Aand B
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Table 091—-21. SSN671 SUBMARINE HULL INSPECTION CRITERIA (Continued)

, Criteria for
'I':;“ Structural Item ‘f';‘:‘[ﬁ" A:: . and Extent of
. nspe Insp. Expansion

ki Torpedo loading hatch Inspect 100 percent of welds Note: 1la

Aand B
I A
il I JI a

8 Torpedo tube penetration Inspect 100 percent of welds Note: 1b
A and B on the upper stbd
tube.

~— - FWD
—
B \
A

9 Fwd trim tank Inspect all bounding plate Note: 2
edge welds both internal and
external to the fwd trim tank.
Inspect four flat plate panel
boundaries. Panels to be
choosen for accessibility.

10 Depth control tank no. 1 Inspect 100 percent of all Note: lc¢
tank bounding plate edge Note: 2

welds intcrmal to the depth
control tank. Inspect four
flat plate panel boundaries
on the tank bhd. Panels to
be chosen for accessibility.

11

Primary shield tank to hull plating connection

Inspect 100 percent of the
shield tank to hull plating
interface by UT.
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Table 091—-21. SSN671 SUBMARINE HULL INSPECTION CRITERIA (Continued)

Criteria for
Yoo Structural ltem peciic Ares and Extent of
- Insp. Expansion
12 Electrical, mechanical, and piping penetrations inspect 100 percent of either Note: 1d

A A

fT—

e - —

weld A or B of 50 percent of

tne total number of penetra-

tions (See note: 3)

CRITERA FOR AND EXTENT OF INSPECTION EXPANSION

Note: 1 If over 3 percent of the total footage of inspected weld in the subject joint or in a partic-
ular weld surface is found to be defective the inspection shall be expanded to include the

following:

6 0 o e

Note: 2 in cases where inspections of panel boundary welds are specified and the incidence of
cracking is discovered to exceed 3 percent for any one panel the inspection shall be extended

to an adjacent panel and so on.

Note: 3 iInspect only those penetrations attached by full or partial penetration T-welds or fillet
welds to a pressure structure that is subject to constant cycling such as pressure hull
plating, end closure bulkheads, that portion of trunks outside the pressure hull and trunk
intersection, and plating of hard tanks subject to constant cycling (i.e., if a penetration has
at least one side wetted and is constantly cycled, it must be inspected).

100 percent of the corresponding welds of the aft escape trunk.

-

100 percent of the corresponding welds of the lower stbd torpedo tube.
100 percent of all internal tank bounding plates of Depth Control Tank No. 2.

Additional penetrations until such time as the ratio of length of defects to total length
inspected becomes less than 3 percent.

e
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Table 091—22. SSN685 SUBMARINE HULL INSPECTION CRITERIA

Criteria for

I;:m Structural Item t:'::ﬂl?‘: A::: 3 and Extent of
o. pe Insp. Expansion
1 Stern shaft tube insert to hull connection Inspect 100 percent of welds | -————-—
Aand B
A
B
Ly FWD
2 Steering and diving ram penetration inserts to Inspect 100 percent of welds | ~—~—=«—-
hemisphernical head A and B
A 8
FWD
e o — -—.——.
3 MSW suction and discharge sea chest inserts to inspect 100 percent of the | ————-—
hull connection full penetration welds con-
necting the sea chest inserts
to the pressure hull plating
4 Torpedo impulse tanks Inspect 100 percent of all | —————-—
welds affecting the water-
tight integrity of the impulse
tanks
5 Trash ejector insert to shell plate connection Inspect 100 percent of the | —————-
full penetration welds con-
necting the trash ejector in-
sert to the pressure hull
plating and framing
6 Forward escape trunk to hull welds Inspect 100 percent of welds Note: la

A and B
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Table 091—22. SSN685 SUBMARINE HULL INSPECTION CRITERIA (Continued)

Item Specific Area Criteria for
No Structural Item to be Inspected and Extent of
- ° pecte Insp. Expansion

7 Weapons shipping hatch Inspect 100 percent of weids Note: la

A and B
A
‘
ﬂ | H ag

8 Torpedo tube penetrations Inspect 100 percent of welds Note: 1b
A aud B on the upper stbd
tube

e— FWD
-~ —
B —N\
A

9 Auxiliary tank no. 3 Inspect 100 percent of all Note: lc
full penetration, bounding Note: 2
plate edge welds internal to
the tank. Inspect (4) flat
plate panel boundaries. Pan-
els to be chosen for acces-
sibility.

10 Primary shield tank to hull plating connection Inspect 100 percent of the
shield tank to hull plating
interface by UT.

1 Electrical, mechanical, and piping penetrations Inspect 100 percent of either Note: id

REEE—
- —

f

weld A or B of 50 percent of
the total number of penetra-
tions (see note: 3)
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Table 091—22. SSN685 SUBMARINE HULL INSPECTION CRITERIA (Continued)

Criteria for
l;::n Structural Item ‘:p::iﬁc A::d and Extent of
- , Inspe Insp. Expansion

CRITERA FOR AND EXTENT OF INSPECTION EXPANSION

Note: | If over 3 percent of the total footage of inspected weld in the subject joint or in a partic-
ular weld surface is found to be defective, the inspection shall be expanded to include the
following:

a. 100 percent of the aft escape trunk to hull insert connection.
b. 100 percent of the corresponding welds of the remaining torpedo tubes.

c. 100 percent of the full penetration bounding plate edge welds internai to auxiliary tank
no. 4.

d. Additional penetrations until such time as the ratio of length of defects to total length
inspected becomes less than 3 percent.

Note: 2 In cases where inspection of panel boundary welds are specified and the incidence of
cracking is discovered to be in excess of 3 percent for any one panel, the inspection shall be
expanded to an adjacent panel and so on.

Note: 3 Inspect only those penetrations attached by full or partial penetration T-welds or fillet
welds to a pressure structure that is subject to constant cycling such as pressure hull
plating, end closure bulkheads, that portion of trunks outside the pressure hull and trunk
intersection, and plating of hard tanks subject to constant cycling (i.e., if a penetration
has at least one side wetted and is constantly cycled, it must be inspected).

82




S9086—C1-STM—000/CH—-091

Table 091—23. SSN688 CLASS SUBMARINE HULL INSPECTION CRITERIA

Criteria for
l;: m Structural Item ‘Sf;ﬁc A::' 4 and Extent of
0. ° pecie Insp. Expansion
1 Stern shaft tube insert to ellipsoidal head Inspect 100 percent of welds | ——————
A and B
A
B
N FWD
2 Steering and diving ram penetrations Inspect 100 percent of welds | @ ——e-eee-
A and B
A B
FWD
e -f—.'
3 Structureal housing, main seawater cooling, Inspect 100 percent of the | ——————
suction and discharge sea chests full penetration welds con-
necting the sea chest inserts
to the pressure hull plating
4 Torpedo impulse tanks Inspect 100 percent of all | ————0——
welds affectling the water-
tight integrity of the impulse
tanks.
5 Trash ejector Inspect 100 percentof al | ——————
welds affecting the water-
tight integrity of the installa-
tion.
6 Fwd access/escape trunk to shell connection Inspect 100 percent of welds Note: la

Aand B
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Table 091—-23. SSN688 CLASS SUBMARINE HULL INSPECTION CRITERIA (Continued)

. Criteris for
'::;“ Structural ltem ts':cllf;: M:‘ 4 and Extent of
: 0 pecie Insp. Expansion

7 Weapons shipping hatch to shell connection Inspect 100 percent of welds Note: la

A and B
' A
il | -E s

8 Torpedo tube penetration Inspect 100 percent of welds Note: 1b
A and B on the upper stbd
torpedo tube penetration.

FWD
——
B N\_
A

9 Auxiliary tank no. 3 Inspect 100 percent of all Note: Ic
tank bounding plate edge Note: 2
welds internal to auxiliary
tank no. 3. Inspect 4 flat
plate panel boundary welds.
Panels to be chosen for acces-
sibility.

10 Primary shield tank to hull plating connection Inspect 100 percent of the | ————wn—
shieid tank to hull plating
interface by UT.

I Electrical, mechanical, and piping penetrations Inspect 100 percent of either Note: Id

i

= = —

— . —

weld A or B of 50 percent of
the total number of penetra-
tions (see note: 3)
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Table 091—-23. SSN688 CLASS SUBMARINE HULL INSPECTION CRITERIA (Continued)

Item
No.

Criteris for
Structural Item t:p::ific A':' od and Extent of
Inspe Inep. Expansion

CRITERIA FOR AND EXTENT OF INSPECTION EXPANSION

Note: 1 If over 3 percent of the total footage of inspected weld in the subject joint or in a partic-

ular weld surface is found to be defective, the inspection shall be expanded to include:

a. 100 percent of the aft/escape trunk to hull insert connection.
b. 100 percent of the corresponding welds of the remaining torpedo tubes.
¢. The similar welds in auxiliary tank no. 4.

d. Additional penetrations until such time as the ratio of length of defects to length inspect-
ed becomes less than 3 percent.

If in cases where inspection of panel boundary welds are specified and the incidence of
cracking is discovered to exceed 3 percent for any one panel, the inspection shall be
expanded to an adjacent panel and so on.

Inspect only those penetrations attached by full or partial penetration T-welds or fillet
welds to a pressure structure that is subject to constant cycling such as pressure hull
plating, end closure bulkheads, that portion of trunks outside the pressure hull and trunk
intersection, and plating of hard tanks that are subject to constant cycling (i.e., if a
penetration has at least one side wetted and is constantly cycled, it must be inspected).
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Table 091—24. AGSS555 SUBMARINE HULL INSPECTION CRITERIA

It Specific Ares Criteria for
om .
Structural Item and Extent of
No. to be Inspected Insp. Expansion
1 Stern shzaft tube penetration Inspect 100 percent of welds | ——————
A,B,. C,and D
P
(o] D
FWD
e —v—i-—
2 Steering and diving ram penetrations Inspect 100 percent of welds | —————-—
Aand B
B
A% FWD
/-/:
3 Fwd hemi-head centerline plating Inspect 100 percent of welds | ——-—————
A,B,C,and D
FWD
'—.—-
4 Access hatch insert to shell plating Inspect 100 percent of welds | ~——————
A and B
:} I
B
5 Hemi-head to cylindrical hull fwd and aft Inspect 25 percent of welds Note: 1
A A and B. Inspect in several
random increments.
B

86




S9086—C1-STM—000/CH—-091

Table 091—-24. AGSS555 SUBMARINE HULL INSPECTION CRITERIA (Continued)

ftem Specific Area Criteria for
No Structural Item to':n I ted and Extent of
) nepes Insp. Expansion
6 Deep frame to hull insert Inspect 25 percent of welds Note: 1
A and B. Inspect in several Note: 2a
| random increments. Choose
e EWD the most accessible deep framg
A [
7 Typical frame to pressure hull Inspect 25 percent of welds Note: |
A and B. Inspect in several Note: 2b
random increments. Choose
l ] FWD 3 of the most accessible
-t frames.
B A
8 Deep frame insert to pressure hull Inspect 25 percent of welds Note: 1
A, B, C,and D. Inspect Note: 2c
C A in several andom increments.
'/ Choose the most accessible
i l FWD insert.
D B
9 Auxiliary tank no. 1 Inspect all full penetration Note: 2d
welds affecting the water-
tight integrity of the auxiliary
tank.
10 Electrical, mechanical, and piping penetrations Inspect 100 percent of either Note: 2e

2l

e —

r— - s—

<

B e

weld A or B of 50 percent of
the total number of penetra-
tions (see note: 3)

87




S9086—C1-STM—000/CH—-091

Table 091—-24. AGSS555 SUBMARINE HULL INSPECTION CRITERIA (Continued)

Criteria for
l;:n Structural 1tem .9P:: ific Ant:d and Extent of
: ° e Insp. Expansion

CRITERA FOR AND EXTENT OF INSPECTION EXPANSION

Note: 1 [f over 1 percent of the total footage of inspected weld in the-subject joint or in a partic-
ular weld surface is found to be defective, the inspection shall be expanded to include the
remainder of the weld in the subject joint.

Note: 2 If over 3 percent of the total footage of inspected weld in the subject joint or in a partic-
ular weld surface is found to be defective, the inspection shall be expanded to include:

a, An additional deep frame to hull insert joint to the extent of the original inspection of
the first deep frame to hull insert joint.

b. An additional typical frame to pressure hull joint to the extent of the otiginal inspection
of the first typical frame to hull joint.

¢. The remainder of the joint at the opposite end of the deep frame insert.
d. All full penetration welds affecting the watertight integrity of auxiliary tank number 2.

Note: 3 Inspect only those penetrations attached by full or partial penetration T-welds or fillet
welds to a pressure structure that is subject tc constant cycling such as pressure hull plating,
end closure bulkheads, that portion of trunks outside the pressure hull and trunk inter-
section, and plating of hard tanks subject to constant cycling (i.e., if a penetration has at
least one side wetted and is constantly cycled, it must be inspected).
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Table 091—25. NR—1 SUBMARINE HULL INSPECTION CRITERIA

, Criteria for
l;:;" Structural Item ‘:'::'lﬁc ted and Extent of
) nspec Insp. Expansion
| Main seawater cooling, suction, and discharge Inspect 100 percent of welds | ——————
penetrations Aand B
| % B
]
H | LA,
2 Access hatch insert to shell and frames Inspect 100 percent of welds Note: " la
A and B. Inspect 100 percent
f welds C, D, E, and F at
C-FWD s g
9, t and stbd.
! D-AFT A frame 9, port an
!
1
I B
F E
3 Viewport; centerline Inspect 100 percent of welds Note: 1b
A and B
B A
FWD
' it
4 Variable ballast tanks Inspect 100 percent of the Note: 2a
exterior surface of the pene-
trations to tanks | and 2. UT
inspect 100 percent of frame
10 in tank no. 1, and 100
percent of frame 6 in tank no.
2.
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Table 091—-25. NR—1 SUBMARINE HULL INSPECTION CRITERIA (Continued)

Criteria for
l;:\ Structural Item :‘b‘:"” A and Extent of
* Inspec Insp. Expansion
5 Deep frame insert Inspect 25 percent of welds Note: Ic
EWD A, B, C,and D Note: 2b
Cc A -
D 8
6 Electrical, mechanical, and piping penetrations Inspect 100 percent of either Note: 2¢
A weld A or B of 50 percent of
A the total number of penetra-
i i l i tions (see note: 3)
] ' m [} t
| | | |
T T v I
8 B

CRITERA FOR AND EXTENT OF INSPECTION EXPANSION

1 If over 1 percent of the total footage of inspected weld in the subject joint or in a partic-

ular weld surface is found to be defective, the inspection shall be expanded to include:

a. Welds C, D, E, and F at frame 10, part and stbd.

If over 3 percent of the total footage of inspected weld in the subject joint or in a partic-

uiar weld surface is found to be defective, the inspection shall be expanded to include:

a. An additional frame to tank joint to the extent of the original inspection of the first

b. The remainder of the joint at the opposite end of the deep frame insert.

c. Additional penetrations until such time as the ratio of length of defects to total length

Note:
b, Welds A and B of the other viewports.
c. The remainder of the joint.
Note: 2
franie to tank joint
inspected becomes less than 3 percent,
Note: 3

Inspect only those penetrations attached by full or partial penetration T-welds or fillet

welds to a pressure structure that is subject to constant cycling such as pressure hull
plating, end closure bulkheads, that portion of trunks outside the pressure hull and trunk
intersection, and plating of hard tanks subject to constant cycling (i.e., if a penetration has
at least one side wetted and is constantly cycled, it must be inspected).
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TABLE 091-26. SSBN 726 CLASS SUBMARINE HULL INSPECTION CRITERIA

- Criteria for
ltem Structural Jtem Specific Area and Extent of
No. to be Inspected ,
Insp. Expansion
1 Stern shaft tube bhd insert Inspect 100% of welds A and B.
A
=
—
2 Steering & diving (ram penetrations) Inspect 100% of welds A and B
"l
3 Logistics/escape trunk insert — fwd Inspect 100% of welds A, B, C, Note 1.a
and D.
|
4 Trash disposal unit muzzie-hull insert -

Inspect 100% of welds A, B, C,
and D.

91
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TABLE 091-26. SSBN 726 CLASS SUBMARINE HULL INSPECTION CRITERIA (Continued)

. Criteria for
ftem Structural ltem Specific Ares and Extent of
No. to be Inspected .

Insp. Expansion
5 Missile tube hull insert A Inspect 100% of welds A and B on Note 1.b
/ on missile tubes No. 1 and 12.
A
B
6 Bridge access trunk to hull connection Inspect 100% of welds A and B.
& A
7 Torpedo tube penetration of forward spherical Inspect 100% of weids A, B, C, Note l.¢
head and D on upper port and stbd
c D tubes.
B ./
A
8 Torpedo gjection pump hull penetrations {port | Inspect 100% of welds A and B -
angd stbd)
) |
CHANGE 2 92
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TABLE 091-26. SSBN 726 CLASS SUBMARINE HULL INSPECTION CRITERIA (Continued)

Criteria for

ltem Structural Item Specific Area and Extent of
No. to be Inspected ,
Insp. Expansion
9 Torpedo imputse tank (port) Inspect 100% of all interior and Note 1.4

enterior tank plate boundary
welds, including welds around
penetrations into the tank.

102 Depth control tank No. 1 Inspect 100% of all bounding Note l.e
edge welds internal to DCT
No. .

10b DCT No. I — transverse frame to tank top Inspect 1007 of the frame to tank Note 1.f

top connection at I'r 87 and 90.

10¢ DCT Neo. 1 Inspect 4 flat plate panel Note 2
boundary welds. Panels shall
be chosen where accussible.
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TABLE 091-26. SSBN 726 CLASS SUBMARINE HULL INSPECTION CRITERIA (Continued)

Speci Criteria for
I::' Structural Item 10 be :':: A";d and Extent of
) pee insp. Expansion
11 Structural housing main sea water cooling Inspect 100% of welds A. B, C, Note 1.g
sction and discharge sea chests and D.
-E ~ c
Port & Sthd
Suction
Fr 126
Fr 131
Pon & Stbd
12 Primary shield tank boundaries to hull Inspect 100% of the shield tank -
plating connection to hull plating interface by UT.
13 Electrical, mechanical, and piping penetrations | Inspect 100% of either weld A or Note L.h
B of 33-1/3% of total number of
penetrations.
A
ﬁ ‘ . :
]
A
L]
[ |
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Table 091—26. SSBN726 CLASS SUBMARINE HULL INSPECTION CRITERIA (Continued)

Item
No.

Criteria for
Structural Item SP::T'C Are:.d and Extent of
to nepec Insp. Expansion

Note: 2

Note: 3

CRITERIA FOR AND EXTENT OF INSPECTION EXPANSION

Note: 1 If over 3 percent of the total footage of inspecied weld in the subject joint or in a particular weld surface

is found to be defective, the inspection shall be expanded to include:

100 percent of the remaining two logistics/escape trunks

b. 100 percent of the missile tube to hull weld of two missile tubes (one opposite ané one adjscent to

a0

Tw oo

the one in which the defect was detected)

100 percent of the lower port and starboard torpedo tubes to forward spherical head welds.

100 percent of all interior and exterior tank plate boundary welds, including welds around penetrations
into the starboard tank

100 percent of all bounding edges welds internal to DCT No. 2.

100 percent of all the frame to tank top connection at Fr 87 and 90 on DCT No. 2

100 percent of welds A&B on suxiliary suction and discharge valves.

. Additiona! penctrations until such time as the ratio of length of defects to total length inspected

becomes less than 3 percent.

Where the incidence of cracking is discovered to be in excess of 3 percent for any one panel, the inspection
shall be expanded to an adjacent panel and so on.

Inspect only those penetrations attached by full or partial penetration T-welds or fillet welds to a pressure
structure that is subject to constant cycling such as pressure hull plating, end closure bulkheads, that
portion of trunks outside the pressure hull and trunk intersection, and plating of hard tanks subject

to constant cycling (i.¢.. if a penetration has at least one side wetted and is constantly cycled, it must

be inspected).
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091—1.67 MONITORING ROUTINE. The scope,
method, and procedure for conducting the monitor-
ing routine are described in paragraphs 091—1.68
through 091—1.76. This monitoring routine shall be
conducted to satisfy the requirement imposed by
maintenance requirement card (MRC 005) for unre-
stricted operation (URO), and limited in depth
(LID), submarines.

091—1.68 Scope. Monitoring routine inspections
shall be conducted on all submarine structures con-
taining known rejectable discontinuities. The inter-
val between discovery of the discontinuity, the first
monitoring inspection, and subsequent monitoring
inspections depends on location of the particular dis-
continuity within the structure.

091—-1.69 Discontinuities located in welded joints of
external pressure hull frames or bulkhead—to—hull
welds, in pressure hull plating to transition ring butt
welds, or in other weld joints as specified by NAVSEA
on a case basis, shall be inspected at intervals not to
exceed 24 months, counting from the end of the avail-
ability during which they were first discovered or from
the end of the availability during which they were last
inspected. As an exception to the above requirement,
all SSN637 Class submarines (except SSN649) may be
inspected at intervals not to exceed 48 months.
SSN649 inspections shall not exceed 24 months.

091-1.70 Discontinuities located in welded joints of
internal pressure hull frames or bulkhead—to—hull
welds, or in other weld joints as specified by NAVSEA
on a case basis, shall be inspected at intervals not to
exceed 60 months, counting from the end of the avail-
ability during which they were first discovered or from
the end of the availability during which they were last
inspected. As an exception to the above requirement,
the SSBN627 Group of the SSBN616 Class subma-
rines may have monitoring inspections conducted at
intervals not to exceed 72 months.

NOTE: Certain submarines on a case basis,
have special inspection requirements.
These requirements are contained in the
official letter identifying hull weld disconti-
nuities. Additional information relative to
these requirements can be obtained by con-
tacting NAVSEA, Code 3232.

091—-1.71 Method. Monitoring inspections shall be
done with the UT inspection technique. In order to
insure the maximum amount of repeatability, efforts
shall be made to duplicate the variables contained in
the original or previous inspections.

CHANGE 2

091—1.72 Procedure. The following steps shall be
taken to conduct monitoring inspections.

1. Determine sites or discontinuities to be in-
spected from the official letter identifying hull weld
discontinuities requiring UT monitoring inspections.

2. Locate the areas to be inspected and prepare
the surface for inspection in accordance with NAV-
SEA  0900—-LP-006—-3010 and NAVSEA
0900—LP—-006—3020.

091-1.73 For discontinuities where the previous
location is based on measurement from the bottom
centerline, the inspecting activity shall reestablish
their locations in the same manner. Measurements
shall be from the bottom centerline to their starting
points. The starting point of a discontinuity is that
point which lies closest to the bottom centerline. If a
discontinuity is not found at its previously reported
location, expand inspection until either the disconti-
nuity has been found, or a minimum of 18 inches in
both directions along the weld has been searched.

NOTE: Inspection coverage of any known
discontinuity not at the root of the welded
joint shall only be in the direction as needed
to cover the half—zone which contains the
discontinuity.

091—-1.74 If other recordable discontinuities are
found during the expanded search, they shall be re-
ported. If no discontinuities are found, the area shall
be considered clear. Report all data resulting from
this inspection, as required in paragraphs 091—1.84
through 091—1.89.

091—1.75 For discontinuities where the previous
location is not based on measurement from the bot-
tom centerline, inspecting activity shall reestablish
their locations from the bottom centerline as follows:

1. Lay out the location previously reported for
the discontinuity by measurement from the previous-
ly—reported reference point.

2. Measure this location from the bottom cent-
erline and record it.

3. Perform monitoring inspection as outlined
by paragraphs 091—1.73 and 091—1.74 and report re-
sults in accordance with paragraphs 091-—1.84
through 091—1.89.

4. Conduct the inspection using the shear wave
method in accordance with the requirements of NAV-
SEA  0900—-LP-006—-3010 and NAVSEA
0900—LP—-006—3020, using qualified equipment,
procedures, and inspectors.
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091—-1.76 Upon determining the depth of disconti-
nuities, an immediate preliminary report shall be
made to NAVSEA if either of the following condi-
tions exist:

1. The depth (vertical height) on any T—weld
discontinuity extending into the pressure hull plating
(T) is equal to or greater than 1/8 T in way of external
frames or 1/4 T in way of internal frames.

2. Any butt weld discontinuity is discovered
whose amplitude exceeds the ARL given in NAVSEA
0900—LP—-006—3010, and which has a vertical height
equal to or greater than 1/4 T.

NOTE: At transitions, T is the thickness of
the thinner plate.

3. Missing welds, incomplete structure, and se-
vere deformation that the inspecting activity consid-
ers critical to the safety of the submarine.

091—1.77 Repair. Repairs when specified shall be
made in accordance with paragraphs 091-1.79
through 091—1.83.

091—1.78 Reporting. Reports shall be prepared in
accordance with paragraphs 091—1.84 through
091-1.89. Figure 091—4, Figure 091-5,
Figure 091—6 and Figure 091—7 and appendixes A
and B illustrate forms to be used to report disconti-
nuities discovered by the various inspection tech-
niques and give detailed instructions for use of the
forms.

091-1.79 REPAIR OF WELDS

091—-1.80 All repairs shall be made using the repair
and acceptance techniques specified in NAVSEA
0900—LP—-000—1000, NAVSEA (0900—LP—-006—
9010, and chapter 074(9920), Welding and Allied Pro-
cesses, as well as techniques detailed in paragraphs
091-2.69 through 091-2.86. Removal of disconti-
nuities can be effected either by machining or grind-
ing, or by carbon arc air gouging. If the carbon arc air
gouging method is used, prescribed amount of pre-
heat shall be used.

091—1.81 If any discontinuity is marked for repair, it
shall be repaired in its entirety, along with any other
discontinuity which is within 6 inches of it.

091—1.82 All discontinuities located visually, or by
MT, ET, or PT shall be repaired as shall all cracklike
discontinuities discovered by UT in HTS structures.
It is desirable, but not mandatory, to repair other
UT—discovered discontinuities that exceed 1/4 T in
depth, where T is defined as the thickness of the pres-
sure hull plating.

92E

NOTE: Repair of discontinuities discov-
ered as a result of sampling routine inspec-
tions or monitoring routine inspections
does not automatically provide for defer-
ment of restrictions that might be imposed
and that would have been imposed were the
discontinuities retained. Repair of discon-
tinuities being monitored, or discovered as
a result of sampling routine inspections,
however, does eliminate need for periodic
monitoring of these particular discontinui-
ties.

091—-1.83 If any discontinuities located in reactor
compartment structures are marked for repair, cogni-
zant nuclear power division personnel shall be in-
formed of intent to repair. This notification must be
made prior to commencement of removal and repair.

091-1.84 REPORTING

091—-1.85 A report (or reports) using the specified
forms shall be prepared upon completion of any or all
of the following types of hull integrity inspection rou-
tines:

1.  Sampling routine

2. Full hull integrity routine

3. Miscellaneous surveillance routine
4. Monitoring routine

091—-1.85.1 Results of inspections require rigorous
analysis for the purpose of modifying the specified
scope and frequency of inspection requirements. Re-
cording and reporting the results are important parts
of the procedure. Because of the many possible re-
porting activities, it is necessary to maintain extreme
accuracy and a high degree of standardization so that
results may be meaningfully compared. This will pro-
mote rapid analysis and provide for prompt state-
ments of hull condition including recommendations
for additional inspection, repair work, or future op-
erational recommendations.

091—-1.86 Upon completion of reports for inspection
routines copies shall be distributed to the following
activities:

1.

1 copy
2.

2 copies
3.

Naval Sea Systems Command (SEA 921) —
Naval Sea Systems Command (SEA 3232) —

PERA (SS) — 1 copy

091—1.87 Letters forwarding reports to the respec-
tive activities shall refer to inspections by the particu-
lar names designated in this chapter. Copies
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of forwarding letters also shall be sent to the follow-
ing, as auditable record of accomplishment.

1. Force Commander

2. Squadron Commander

3. Commanding Officer of submarine in-
spected.

091—1.88 All results of UT inspections shall be for-
warded to NAVSEA for evaluation.

091—-1.88.1 When ultrasonic inspections are per-
formed during overhaul availabilities, reports shall be
forwarded to NAVSEA as soon as possible in order to
facilitate evaluation and possible repairs resulting
from review of the inspection data, and so as not to
jeopardize the scheduled completion date of the
overhaul.

091—1.88.2 When ultrasonic inspections are per-
formed during restricted availabilities, reports shall
be forwarded within 30 days from the conclusion of
the docking period.

CHANGE 2

091.1.88.3 Verification of total inspection completion
shall be forwarded prior to fast cruise.

091—-1.88.4 The accomplishing activity shall retain
one copy of each report for 7 years.

091—-1.89 Figure 091—4 through Figure 091—8 are
examples of standardized forms. Figure 091—4 is the
Ultrasonic Weld Inspection Record. Figure 0915 is
the form used to tabulate the results of sampling rou-
tine, full hull integrity routine, or monitoring routine
inspections. Figure 091—6 is the Miscellaneous Sur-
veillance Routine Inspection Record. Figure 091—7
is the form used to tabulate the results of the miscella-
neous surveillance routine instruction. Figure 091—8
is the form used to tabulate a cumulative record in
those cases when reporting activities submit partial
inspection reports. Each of the illustrations presents
the applicable form on sheet 1. Subsequent sheets
contain instructions and notes, keyed to circled num-
bers on sheet 1, required to complete the forms.
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Figure 091 —4. Ultrasonic Weld Inspection Record
(Sheet 1 of 4)
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instructions for Completing the Ultrasonic Weld Inspection Record

1. Figure 0914, the Uitrasonic Weid inspection Record, shalt be filled out and submitted for each site inspected.

2. The following numbered statements are keyed to the circled numerals on sheet 1:

@0 © OO0

®@ ® ® @ ©

® O

insert the NAVY hull number of the submarine.

Using identifiable abbreviations as necessary, insert an identification of the weld connection such as
External Frame to Hull, Internal Frame to Hull, Transition Ring Foreward Butt, or Transition Ring
Aft Butt.

Insert the frame number for external or internal frames. For traasition ring to shell butts, insert the
frame number nearest to the butt,

Piace an X in the appropriate box.

Enter the distance in inches from the reference point designated in block & to the lead edge of the
station. The station is defined as either a new 12-inch site or the location of a previously inspected

and reported clear site. See sta at each end of e plan view in @ The lead edge always shall
A

be the edge ciosest to the reference point designated in block 6.

Place an X in the appropriate box. 1f the reference point is other than the bottom centerline of the
submarine, enter details in the remarks block. UT sampling inspections of frames or transition ring
butts, however, always should use the bottom centerline as a reference point.

Enter the discontinuity identification number, an integer. All discontinuities found within a station or
site shall be listed by a sequential numbering system, inclusive of that station or site only.

Enter the distance from the station number to the lead edge of the discontinuity. If the lead edge of
the discontinuity is before the station denote the distance by a negative number.

Enter distance and direction {foreward and aft) from the centerline of the weld attachment to the
discontinuity, if the discontinuity is located other than at the centerline.

Enter length of discontinuity. The length is defined to be the iength where the amplitude is either at
or above the DRL.

Enter minimum depth of discontinuity from the surface of the weld connection interface for T- and
fillet welds or from the scanning surface for butt weids. Depth shall be recordsd in increments to the
nearest 0.050 inches.

Enter maximum depth of discontinuity from the surface of the weid connection interface for T- and
fillet weid or from the scanning surface for butt welds. Depths shall be recorded in increments to the
nearest 0.050 inches.

Figure 091—4. Ultrasonic Weld Inspection Record
(Sheet 2 of 4)
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Enter the amplitude of the signal by using integers 2 through 10 with 2 being at the DRL and B being
at the ARL. Signal amplitude shall be recorded to the nearest integer.

Enter an F if & foreward beam direction is used and/or an A if an aft beam direction is used,

Enter an ACC if a discontinuity is acceptable or an REJ if a discontinuity is rejectable, as per require-
ments given in NAVSEA 0900-LP-006-3010.

Designate the UT inspection method by placing an X in the appropriate box. |f additional information
is needed to describe the method used, enter such information in the remarks block.

Piace an X in the appropriate box to designate whether or not the UT inspection is substituted for
another inspection. |f the box labeled other is marked, enter details in the remarks block.

I-Piace an X in the appropriate box. [f surface is unacceptable provide rationale in the remarks block.

Place an X in the appropriate box. When the box labeled as other is marked, enter in the remarks
‘block an adequate description of the weid joint.

Enter type of material to be inspected,

Enter plate thickness of through member. Thickness shall be determined by thickness reading in
accordance with MIL-STD-271. Readings shall be taken at or near the station extremities or at areas
that will best represent the thickness of the material of the weld joint.

-Enter the average width of weld joint being inspected.

Enter manufacture and model number of the instrument used during inspection.
Enter serial number of instrument.

Enter fraguency of transducer.

Enter size of transducer.

Enter serizl number of wansducer,

Enter the beam angie of transducer.

Enter the couplant used.

Enter the calibration standard number.

Enter ioca! procedure document,

Figure 091—4. Ultrasonic Weld Inspection Record
(Sheet 3 of 4)
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Enter applicable document and class of weld for acceptance criteria.

Enter signature of inspector.

Enter signature of reviewer.

Enter date of inspection.

Enter job order number (1o be used primarily for local activity records).

Enter both the weld lengths requested/required and weid lengths inspected.

Place an X in the apprapriate box if the total weld area is accepiable or rejectable as per requirements

given in NAVSEA 0900-LP-006-3010.

Sketch in any discontinuities on both the plan view and the appropriate section view. Each discon-
tinuity should be numbered in accordance with the discontinuity identification numbers in the tabie,
This number should be under the lead edge of the discontinuity. Also, designate by use of FT, FU, FR,
CR. AR, AU or AT the location of a discontinuity relative to the weld centerline.

EXAMPLE:
[
1 {FT)
T T3 oM a4 cm)
2 {ay)

= 34

2

L 4

Enter any remarks or sketches needed 1o properly identify the weld joint condition. Indicate in the
remarks block whether the site being inspected is a new random seiection or a previously inspected

clear site.

Figure 091—4. Ultrasonic Weld Inspection Record
(Sheet 4 of 4)
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NOTE: The dotted vertical lines indicate the location of the decimal points
for the numbers being inserted on the tabulation form.

Figure 091—5. Sampling, Full Hull Integrity,

or Monitoring Routine Inspection Tabulation Form (Sheet 1 of 4)
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Iastructions for Tabulating Sempling Routine, Full Hull Iategrity Routine, and
Moaitering Routine Inspections

Figure 091-5 shows the form which shall be compiled and submitied as a wbulavon for each sampling rouunc,
full bull integnty routine, and monitonng routine inspecuon conducted.

The following numbered swtements are keyed to the circied numerals on sheet I:

® © OOOOOOOO

Enter name of routine.

Enter hull prefix, 88, 85N, SSBN, eic.

Enter Navy hull number.

Enter class oumber.

Iasert abbreviation of name of original builder.
Insert abbreviation of inspecting activity.

Enter the date of the completion of the inspection.

In column I, insert a letier (either E, 1, or T) to denote the type of attachment, either external frame, internal
frame, or mansition ring-to-shell butt weld.

In column 2, insert a lener (either F or A) to indicate either the foreward or aft butt weld of the transiion
nng-to-shell joint. Only this inspection is o be tabuiated in column 2; otherwise leave blank.

in columns 3 and 4, insenn a pumber that coincides with one of the skewches shown below that reflects the
detail of the anachment inspecied.

by iy

] ? 8 8

Figure 091—5. Sampling, Full Hull Integrity,
or Monitoring Routine Inspection Tabulation Form (Sheet 2 of 4)
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In columns & through 7, insert the particular frame number on which the inspected site is located.

In column 8, insert the appropriate letter (P or S) to denote the port or starboard location of the
site or discontinuity being inspected.

In column 9, insert the appropriate letter {(F, A, or C) to denote the foreward, aft, or centerline
location of the discontinuity within the welded joint. 1 no existing discontinuity is being reinspected,
column 9 should be left blank.

In column 10, insert the appropriate letter (R, U, or T} that describes the type of discontinuity,
such as root type (R), underbead type {U), or toe type (T). The composite sketch below illustrates
the parts of the various types of joints inspected. If no existing discontinuity is being reinspected,
column 10 should be left blank.

In columns 11 through 15, enter a numeral signifying the distance from the bottom centerline to
the edge of the site, or the start of the known discontinuity. This should be given in inches, accurate
to 2 decimal points.

In column 16, insert the appropriate letter (N, C, D, R, or A} to signify whether the site being
inspected is a new previously uninspected site {N), a previously inspected site known 1o be clear of
recordable discontinuities {C}, an existing discontinuity being reinspected and not known tc be
either acceplable or rejectable (D), an existing discontinuity being reinspected and known to be
rejectabie (R), or an existing discontinuity being reinspected and known to be accepiable (A).

In column 17, insert the letter N to signify that the discontinuity has no measurable depth. |f
the discontinuity has depth, ieave column 17 blank.

in columns 18 through 23, enter the length of the discontinuity being reinspected. This should be
1abulated in inches to 3 decimal points. If no discontinuity is being reinspected, columns 18 through
23 should remain blank.

In columns 24 through 27, enter the first dimension relating to the depth of the discomtinuity being

reinspected. (The depth determination shall be made in accordance with paragraph 091-1.32.) If
no existing discontinuity is being reinspected, columns 23 through 27 should remain blank.

Figure 091—5. Sampling, Full Hull Integrity,
or Monitoring Routine Inspection Tabulation Form (Sheet 3 of 4)
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in columns 28 through 31, enter the second dimension relating to the depth of the dicontinuity
being reinspected. If no existing discontinuity is being reinspected, columns 28 through 31 should
remain biank.

In column 32, insert the appropriate letter (C, D, A, R, or |) to signify whether the site currently
being inspected is free of recordabie discontinuitites (C}, contains a discontinuity and it is not
known if it is rejectabie or acceptable (D}, contains an acceptable discontinuity {A), contains a
rejectable discontinuity (R}, or is determinad to be inaccessible (I).

in column 33, insert the letter N to signify that the discontinuity has no measurable depth. If
the discontinuity has depth, leave column 33 blank.

in column 34, insert the appropriate letter (F, A, or C} to describe whether the discontinuity is
in the foreward portion {F}, in the after portiocn {A), or on the centerline (C), of the welded joint.

in column 35, insert the appropriate letter (R, U, or T) to describe the type of discontinuity such
as root type (R}, underbead type (U), or toe type (T). The composite sketch following item 14
above, illustrates the parts of the various types of joints being inspected.

In columns 36 through 40, enter a numeral locating the origin of the discontinuity from the bottom
centeriine. This should be reported in inches, accurate to 2 decimal points.

In columns 41 through 46, enter the length of the discontinuity itself. This should be reported in
inches, accurate to 3 decimal points.

In columns 47 through 50, enter the first dimension relating to the depth of the discontinuity.
(The depth determination shall be made in accordance with paragraph 091-1.32.}

In columns 51 through 54, enter the second dimension relating to the depth of the discontinuity.

In columns 55 through 5B, enter the thickness of the shell plating or through member in inches,
accurate to 3 decimal points.

in columns 59 through 62, enter the figure determined, by dividing the vertical height of the discon-
tinuity, by the shetl or through member thickness. The figure should be accurate to 3 decimal points.

tn columns 63 and 64, enter the amplitude of the UT signal, a value from 2 10 10, right justified.
The number 2 coincides with the DRL and B coincides with the ARL.

In columns 65 through 74, insert any remarks that might help to clarify the data line.

Figure 091—5. Sampling, Full Hull Integrity,
or Monitoring Routine Inspection Tabulation Form (Sheet 4 of 4)

100



S9086—C1-STM—000/CH—-091

Supyoes) j0 eDUSPLIUY =

LR 48 BBue I.e—h_

pe1oedeuy yibue) Moy |}

Q)

A

®

wivalo0ten O %o 0O

L e

Proga

' H o 3 1 a N v [T =|
@
CRETEEOCRNO, O] ® ®
Py wha | ek ih»up! ...I-L b Q3LI%ENI 30 01 VWY waLl
SONIONIY
® ® @ ®
ADvd NOILDIBLENI 20 ILVO MOLIIJENI ALIAIADY "dENI 4IHE

AHOJ3H NOILDIdSNI INILNOY IINVINIAHNS m:OwZ(._qum_E

Figure 091—6. Miscellaneous Surveillance Routine Inspection Record

(Sheet 1 of 3)
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Instructions for Completing the Miscellaneous Surveillance Routine Inspection Report

Figure 0918, the Miscellaneous Surveillance Routine Inspection Record, shall be filled out and submitted
for each item inspected.

The foliowing numbered statements are keyed to the circled numerals on sheet 1:

@ Q0 0 OO

@ 6 6 ©

®

Insert the prefix and hull number of the submarine being inspected.

Enter the name of the inspecting activity, such as a particular shipyard or submarine tender.
Enter the name of the inspector.

insert the date of the completion of the inspection.

Insert the item number of the detail being inspected. This number shall agree with the item number
found in the inspection tables.

Draw a simple sketch showing the specific welds to be inspected and label the weids for identification,
consecutively by letters beginning with A.

Draw (with dimensions indicated) a simple sketch showing the location of any cracks discovered. The
locations should be dimensioned from an appropriate bench mark.

Enter a combined numeral-letter identifier. For example, the first crack located in weld A would be
identified as 1A, the second, 2A, and so on.

Enter a letter combination identifier to describe the type of crack discovered. For example, if the
crack is at the toe of the weld, it should be identified as TC meaning toe ¢rack. In parenthesis
foitowing TC should be a word specifying which toe. Examples: (bhd), {tank top), (web], (sheil}.
If the crack is in the body of the weld, it should be identified as LC, meaning longitudinal ¢rack,
H the crack is oriented transversely to the length of the weld, it should be labeled CC, meaning
cross crack.

Enter the length of the crack. The length to be entered is the maximum length of the actual crack
determined during the process of removal.

Enter the depth of the crack. The depth to be entered is the maximum depth of the actual crack
determined during the process of removal, measured from the surface of the base piate.

Enter either the word Yes or No to indicate whether or not the area was repair welded.

Place an X in the appropriate block to indicate the condition of the weld geometry. If not OK,
briefly note reason in box beiow the blocks.

Indicate the inspection technique used: MT, PT, RT, UT, or ET.

Figure 091—6. Miscellaneous Surveillance Routine Inspection Record
(Sheet 2 of 3)
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@ The summary table is self-explanatory in that the foliowing is recorded:

e cumulative lengths of the various lettered weids {from @).
e cumulative lengths of the cracks contained in each lettered weld (from . ).
e the incidence of cracking for each lettered weld {from o b

It a crack indication is eliminated, during the process of inspection, by being ground 10 a depth no
greater than 1/16-inch, the original indication need not be reported on Figure 091-6 and shall not be
included in the summary.

Overlapping cracks should be reported separately in columns @ through @ , but the overlapping
portions are not additive when making a determination of the cumulative length of cracks for the
summary described in

Figure 091—6. Miscellaneous Surveillance Routine Inspection Record
(Sheet 3 of 3)
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Figure 091—7. Miscellaneous Surveillance Routine Inspection Tabulation Form

(Sheet 1 of 3)
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Instructions for Tabulating the Results of the Miscellanecus Surveillance Routine Inspection

Figure 091-7, the miscellaneous surveillance routine tabulation sheet, shall be compiled and submitted for
each miscellaneous surveillance routine inspection conducted.

The following numbered statements are keyed to the circled numerals on sheet 1:

® QOOOOO®O®O

® G

Enter hull prefix, such as SS, SSN, SS8N, etc.
Enter hull number.

Insert class number.

insert abbreviation of name of origina! buiider.
Insert abbreviation of inspecting activity.
Enter date of completion of inspection.

In columns 1 through 3, enter the item number of the detail being inspected. This number shall .
agree with the item number found in the inspection tables.

In columns 4 through 7, enter the category of the item inspected in accordance with the following
tist:

TRG - for transition ring butt weids
TRK - for trunk welds
TNK - for tank welds
BHD - for bulkheads weids
LPN - for large penetration welds such as torpedo tubes, steering or diving rams, or shaft tubes
SPN - for small penetrations, such as electrical, mechanical, or piping penetrations
In columns 8 through 11, enter the type of weld joints inspected in accordance with the fotlowing:
B - for butt welds
C - for corner welds
T - for T-welds
F - for fillet welds

In columns 12 through 18, insert the existing length of the particular line item of weld inspected,
give fength in inches.

In columns 20 through 27, insert the actual length of the particular line item of weld inspectad, give
iength in inches.

Figure 091—7. Miscellaneous Surveillance Routine Inspection Tabulation Form
(Sheet 2 of 3)
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In columns 28 through 33, enter the percentage of the particular weld inspected.
in columns 34 through 41, enter the iength of defective weid, give length in inches.

in columns 42 through 47, enter the incidence of defects. This is computed as follows:
tength of defective weld, divided by length of weld inspected, multiplied by 100.

In columns 46 through 51, insert the number of individual defects.
In columns 52 through 59, insert the average length of the defects.
In columns 60 through 65, insert the maximum depth recorded.

In columns 66 through 71, insert the average depth of the defects.

Figure 091—7. Miscellaneous Surveillance Routine Inspection Tabulation Form
(Sheet 3 of 3)
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INSPECTION HISTORY

Ship:

Date Seria! No. of Report
of Report

trems
Inspected

Figure 091 —8. Cumulative List of Partial Inspection Report Form

106A/(106B blank)
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SECTION 2. HULL SURVEY

091-2.1 INTRODUCTION

091—2.2 BACKGROUND. Corrosion of submarine
structures is an ever—present, continuing factor.
Strength of the submarine pressure—hull structure is
of utmost importance; it is mandatory, therefore, that
strength members be maintained through conserva-
tive but economically justifiable maintenance. It is
necessary to insure that the pressure envelope will not
deteriorate to a point below acceptable levels for the
period of time the submarine will operate.

091—-2.3 Submarine hull surveys in various forms
and to varying degrees have been conducted for many
years. Requirements described in the following para-
graphs represent a continuation of these efforts.

091—2.4 DEFINITIONS. Definitions pertaining to
hull survey are given in the following paragraphs.

091-2.5 Exterior Surface Visual Routine. An exteri-
or surface visual routine inspection of those exterior
areas and surfaces of the hull and appendages which
are visible in drydock. Normally, interferences are
not removed nor are thickness measurements taken.
Intent of this inspection is to obtain a cursory review
to insure that no unusual corrosive action has begun.

091—2.6 Hull Structural Survey Routine. A hull
structure survey routine is a complete and compre-
hensive visual inspection of all pressure structure and
also structures in free—flooding spaces. This inspec-
tion insures that corrosion has not become prevalent
and that structural strength is being maintained.

091-2.7 GENERAL INFORMATION. Structures
affecting watertight integrity or recoverability of the
submarine, are of utmost importance. Since it is not
possible to anticipate every conceivable condition
that might be encountered, it is vital that individuals
at any facility, charged with responsibility for con-
ducting visual examinations of the pressure hull and
related structure, should have had prior experience in
submarine hull survey work. Similarly, persons re-
sponsible for analyzing data obtained as a result of the
hull survey inspection should have a working knowl-
edge of submarine structural design. This is consid-
ered essential in order to apply criteria properly and
determine need for repairs.
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091—-2.8 Special attention shall be given to those
items and areas that are known to be subject to accel-
erated corrosion, such as structures in way of exhaust
trunks or liners, sumps, and other normally inaccessi-
ble areas.

091-2.9 In cases where corrosion has taken place
and measurements are considered necessary, mi-
crometers or other nondestructive thickness measur-
ing instruments shall be used. Only personnel quali-
fied or properly trained in use of the particular instru-
ments involved should be permitted to take thickness
measurements. Thickness readings shall be accurate
to the nearest one—hundredth of an inch.

091-2.10 In submarine hull inspection, preserva-
tion, and repair, safety of the submarine is the prima-
ry consideration. Unproven methods, used in an ef-
fort to economize, are not permitted. Whenever
doubt exists as to action to be taken in maintaining
submarine structure, the conservative approach that
tends to maintain hull strength should be used.

091—-2.11 HULL SURVEY INSPECTIONS FOR
CORROSION

091-2.12 EXTERIOR SURFACE VISUAL ROU-
TINE. The scope, method, and procedure for con-
ducting hull survey inspections for corrosion by the
exterior surface visual routine are described in para-
graphs 091-2.13 through 091-2.22. This exterior
surface visual routine shall be conducted to satisfy the
requirement imposed by maintenance requirement
card (MRC 002) for unrestricted operation (URO),
and limited in depth (LID), submarines.

091—-2.13 Scope. Initial and subsequent exterior sur-
face visual routine inspections shall be conducted on
all submarines during each docking. Intervals be-
tween delivery and initial inspection, and between
subsequent inspections, shall not exceed 30 months.

091—2.14 Method. Basic inspection shall be con-
ducted visually. Intent is to inspect the hull and deter-
mine if preservative systems effectively have pro-
tected areas against corrosion. Where preservation
systems have broken down, extent of structural dete-
rioration and the attendant need for repair must be
determined. Other non—destructive measuring or
inspection techniques shall be used, as necessary, in
order to determine condition or structures if basic
visual inspection leaves room for doubt, or verifica-
tion is required.
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091—2.15 Procedure. Appendix A is an example of
the report form for the exterior surface visual routine
inspection. To facilitate use of the form, appendix A
is comprised of three sheets. Sheet 1 identifies this
appendix as Booklet A. Sheet 2 is the form itself with
circled numbers keyed to sheet 3 which details
instructions for completing the form.

091—2.16 This report form lists not only a number of
typical items, the exterior surfaces of which are to be
appraised and evaluated, but also requires informa-
tion as to conditions of the items inspected and subse-
quent actions to be taken.

091—2.17 The areas listed, and any others applicable
to the particular submarine, should be inspected visu-
ally to the maximum extent possible without resorting
to removal of interferences. If tanks are opened; or
insulation, sound damping, or other interferences are
removed for other reasons, however, the previously—
obscured areas also should be visually inspected.

NOTE: Pay particular attention to the area
between the waterline and approximately
10 feet below the main axis of the subma-
rine.

091-2.18 If necessary, external surfaces of the hull
and appendages shall be cleaned sufficiently to re-
move deposits, such as barnacles or verdigris, in order
to reveal condition of the structure of preservative
coating. Cleaning is done by water jet, high pressure
water nozzle, or brush blast.

091—-2.19 After necessary cleaning has been done,
the area shall be inspected visually. Condition of the
preservative shall be noted and indicated on the re-
port form.

091—-2.20 If the preservative system has broken
down and structure corrosion has commenced, addi-
tional cleaning may be necessary to evaluate properly
the condition of the structure. This shall be judged
and inserted on the report form.

NOTE: Make note of depressions, de-
formation, and cracking in hull structure
resulting from causes other than the corro-
sive effect of the environment, for separate
evaluation of the need for repair.

091—2.21 If visual inspection results in doubt as to
the adequacy of scantling sizes or condition, thickness
measurements shall be taken for items in question, or
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MT or ET inspections shall be conducted to insure
that the hull is free of cracks. Appendix B includes a
form (sheet 5) which also may be used with appendix
A if scantling sizes and thickness measurements need
verification when conducting the external surface
visual routine inspection.

091-2.22 Upon completion of inspection, and re-
pair if required, the structure shall be represerved in
accordance with the ship’s approved paint schedule.
If repairs are required but can not be accomplished
for any reason, the facts should be reported to the
Type Commander and NAVSEA.

091—2.23 Repair. Repairs, when required, shall be
made in accordance with details given in paragraphs
091-2.68 through 091-2.113.

091-2.24 Reporting. Reports shall be prepared in
accordance with paragraphs 091-2.114 through
091-2.122.

091-2.25 HULL STRUCTURAL SURVEY ROU-
TINE. The scope, method, and procedure for con-
ducting the hull structure survey routine inspection
are described in paragraphs 091-2.26 through
091—2.65. This hull structural survey routine shall be
conducted to satisfy the requirement imposed by the
maintenance requirement card (MRC 003) for unre-
stricted operation (URO), and limited in depth
(LID), submarines.

091—2.26 Scope. The hull structural survey routine
inspection shall be conducted on all submarines dur-
ing each overhaul. Intervals between delivery and ini-
tial inspection, and between subsequent inspections,
shall not exceed 60 months for some structural items
and 72 months for other structural items.

091—2.27 Method. Basic inspection shall be con-
ducted visually. Intent is to inspect the pressure hull
and associated supporting structure to the maximum
extent possible in order to determine if preservative
systems effectively have protected areas against cor-
rosion. Where preservation systems have broken
down, extent of structural deterioration and the at-
tendant need for repair must be determined.

091-2.28 Additionally, it is intended that all welded
attachments to pressure hull frame flanges be in-
spected visually to insure freedom from cracks.

091—-2.29 Other nondestructive measuring or in-
specting techniques shall be used as necessary to de-
termine condition of structure if the visual inspection
leaves room for doubt, if verification is required, or if
visual inspection is impractical.
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091—2.30 Procedure. Appendix B is an example of
the report format for hull structural survey routine.
Appendix B is comprised of eight sheets. Sheet 1
identifies this appendix as Booklet B. Sheets 2, 3, and
4 are three different versions of the summary form
with each version listing differing typical items of
structure to be inspected. As in appendix A, each ver-
sion or the form also requires information as to condi-
tions of the items inspected and subsequent actions to
be taken.

091—-2.31 Sheet 5 of appendix B is a summary sheet
on which can be entered a sketch of an item and a re-
port on problems discovered or repairs accomplished
if such details or explanations are needed.

091-2.32 Sheet 6 is a partial circularity plot and
Sheet 7 a full circularity plot. These may be used as
appropriate to record and verify acceptable circular-
ity. Other types of plots presently being used by re-
pair activities are also satisfactory for submittal.

091-2.33 Sheet 8§ contains instructions for complet-
ing the summary forms (sheets 2, 3, and 4).

091-2.34 Appendix B specifies the areas to be in-
spected in the hull structural survey routine along
with minimum intervals between inspection. These
areas should be inspected visually to the maximum ex-
tent possible. It is intended that this inspection cover
all structural elements of the submarine.

091-2.35 Surfaces of the items to be inspected shall
be prepared for inspection in the following manner:

1. Use a water jet to clean external surfaces of
the structure of barnacles, sea growth, and so forth, to
reveal condition of paint systems. Where not suffi-
ciently clean, use water jet or brush blast as necessary.

2. Clean internal surfaces of structure in way of
tanks, bilges, and so forth, so they are free of oil, wa-
ter, and other debris which would conceal condition
of the preservative systems.

091-2.36 Areas prepared for inspection shall be in-
spected visually in order to identify those in which
preservation systems have broken down and corro-
sion of structural materials might have begun, or
where cracking might exist.

091-2.37 Record conditions observed on the ap-
propriate forms shown in appendix B. Make note of
deformations of, and cracking in, hull structural mem-
bers resulting from causes other than environmental
corrosive effects. Make note also of all locations

109

showing evidence of preservation breakdown or other
unsatisfactory conditions, so further investigation
and corrective action can be taken.

091—-2.38 Clean areas designated for further inves-
tigation in order to conduct a thorough visual inspec-
tion and determine extent of deterioration or crack-
ing of metal structure.

091-2.39 Report conditions observed on the ap-
propriate report forms contained in appendix B.
Note those areas that are suspect relative to structural
adequacy.

091—-2.40 Investigate suspect areas. Where crack—
like indications are evident, use the ET nondestruc-
tive test method to determine absence of cracks and
establish acceptability of the area inspected. If posi-
tive readings are obtained on the ET meter, perform
MT inspection in accordance with MIL-STD—-271
to verify their extent. Indications confirmed as cracks
are rejectable defects and must be repaired.

091—2.41 In those areas where doubt exists as to
adequacy of scantling sizes, thickness measurements
shall be taken to determine if pitted and generally
corroded areas meet acceptance criteria contained in
appendix C (see paragraph 091—2.69). Those areas
not meeting acceptance criteria must be repaired.

091—2.42 Several items and areas are so located as
to make visual inspection either impossible or im-
practical. These areas, and efforts to be expended in
the inspection and evaluation process, are described
in the following paragraphs.

091-2.43 Visual inspection can not be performed on
the inner surface of the pressure hull in way of the pri-
mary shield tank. If entry is gained to the primary
shield tank for other purposes, however, visual in-
spection shall be conducted.

091—2.44 If entry is not gained, the inspecting activ-
ity shall establish a 12—inch—square grid pattern on
the outside of the pressure hull in way of the primary
shield tank and ultrasonically gage the pressure hull
thickness at intersections of the grid.

091-2.45 Ifitis determined that in some areas thick-
ness of the pressure hull plating is 1/16—inch less than
the original thickness, the extent of those under—
gage areas shall be established by continuous ultra-
sonic scanning. If it is determined that in some areas
thickness of the pressure hull plating is 1/8—inch (or
greater) less than the original
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thickness, an area within a 12—inch radius shall be
continuously scanned. Results shall be compared with
requirements of sheet 1 of appendix C.

091—2.46 Visual inspections can not be performed
on the inner surface of the pressure hull in way of the
battery well or wells. The procedures outlined in
paragraphs 091—2.43 through 091-2.45 shall be fol-
lowed for inspection and evaluation of hull condition
in these areas.

091-2.47 Foam—filled or other voids also obscure
visual inspection of the pressure hull. In these cases,
the procedure described in the following paragraphs
shall be accomplished.

091—-2.48 If cracking is noted or seepage or leaking
is observed in way of foam filled or other voids a hole
shall be drilled — not larger than 1 inch in diameter
— in the lowest practical portion of the nonpressure
hull boundary of the void, to determine whether or
not water is entrapped. If no flooding is evident, the
holes shall be weld repaired. If flooding is evident,
holes at least 6 inches in diameter should be cut in sev-
eral judiciously—selected areas. If filler material ex-
ists, it shall be removed as necessary to determine
whether or not a corrosion problem exists in the void,
especially in the pressure hull boundary.

091—2.49 If a corrosion problem exists, results of
further inspections shall be compared with the re-
quirements of sheet 1 or appendix C. If no corrosion
problem exists, the filler material shall be reinstalled
and the boundary plating rewelded in place.

091-2.50 Visual inspections also are blocked by lead
ballast bins, both internal and external to the pressure
hull. The procedure outlined in paragraphs 091—2.43
through 091-2.45 shall be followed for inspection
and evaluation of hull condition in way of watertight
lead storage bins. If thickness is not satisfactory, re-
move lead and restore structure as required. Upon
completion of repair, tightness of the lead bin shall be
insured.

091-2.51 Free—flooding lead ballast storage bins
external to the pressure hull shall be inspected on a
sampling basis. Reference shall be made to previous
hull survey inspection reports to insure that previous-
ly reconditioned bins are not selected for sampling.
Remove lead from two aft bins and one forward bin.
(Aft bins shall be selected in different ballast tanks.)
If two of the three bins inspected are corroded and in
need of repair, pull and inspect all remaining bins. If
only one of the three bins is bad, pull additional bins.
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091-2.52 If the bad bin is forward, pull two in the vi-
cinity. If at least one of these two is bad, pull and in-
spect all remaining bins, forward and aft. If the bad
bin is aft, pull one in the same vicinity. If this bin is
bad, pull all remaining bins, foreward and aft.

091—2.53 If the three bins initially pulled are in good
condition, or if additional bins pulled are in good
condition, no further inspection is necessary.

091—-2.54 Some submarines have lined external lead
bins which also prevent visual inspection. In addition
to the normal sampling inspection described in para-
graphs 091—2.51 through 091-2.53, for unlined and
unreconditioned bins, one bin, previously lined, shall
be inspected by removing lead and inspecting lining
for imperfections such as tears or bubbles. If lining is
sealed properly and is in satisfactory condition, the
bin shall be considered satisfactory. If lining is dam-
aged or loose, it shall be removed and plating in the
bin shall be inspected. If the plating is good, no addi-
tional inspection is required. Any inspection expan-
sion in way of lined lead bins shall be based on the
condition of the plating beneath the lining. If the
plating is bad, remove the lead from one additional
lined lead bin and inspect as above. If the lining in the
second bin is satisfactory, the inspection is considered
complete. If the lining is damaged or loose and the
plating beneath is good, no additional inspection is
required, however, if the plating beneath is bad, all
lined lead bins shall be inspected.

NOTE: Whenever any lead is removed
from a bin to facilitate inspection, the bin
shall be repaired if required, represerved,
and lined prior to reinstallation of the lead.

091—-2.55 A visual inspection shall be conducted to
insure that cracks do not exist in way of welded attach-
ments to pressure hull frame flanges. Basic inspec-
tion shall be conducted visually. Other nondestruc-
tive inspection techniques shall be used as necessary
to determine condition of the structure if the basic
visual inspection leaves room for doubt or if verifica-
tion is required.

091-2.56 Visually inspect all readily accessible
frame flanges (fabricated, rolled, or extruded)
throughout the submarine, in way of the following:

1. Areas where lead bin canning plates or rem-
nants of plates, and other attachments spanning be-
tween two or more frames, are welded to frame
flanges.
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2. Areas where struts or other foundation
members are welded to frame flanges.

3. Areas where other miscellaneous attach-
ments are welded to any of the frame flange surfaces.

NOTE: The term readily accessible is de-
fined as pertaining to those areas that can
be inspected without removal of fixed in-
terferences, with the exception that insula-
tion shall be removed and not considered to
be a fixed interference. If possible, insula-
tion removed in way of frame attachments
shall be made portable.

091—-2.57 If a crack is discovered during visual in-
spection of readily accessible frame flanges, the fol-
lowing shall be done:

1. Repair the crack in accordance with the re-
quirements of NAVSEA (0900—LP-006—9010 or
NAVSEA 0900—LP-000-1000.

2. Expand the inspection already conducted in
accordance with the following:

a. If the crack is located solely in the weld
of the attachment to the frame or is merely the result
of a pull—out or breaking away from the frame, in-
spection shall be expanded to all accessible attach-
ments to the frame flanges of the frame containing
the cracked weld, and one adjacent frame both fore-
ward and aft of the subject frame.

b. Ifthe crackislocated in the frame flange
itself or has propagated from a welded attachment
into the frame flange material, inspection shall be ex-
panded to all accessible attachments of all frames in
the subject compartment, except those that require
major ripout in order to gain access for inspection.

NOTE: The term accessible is defined as
pertaining to those areas that can be in-
spected upon removal of interferences such
as insulation, sound proofing, sound damp-
ing, wireways, light fixtures, sheet metal
work, sheathing, and protective coatings.
As a general rule, components of systems
that require more than operational testing,
if opened or disturbed for no other reason,
should not be opened nor disturbed. The
term major ripout is defined generally as an
action that requires cutting, removal of
heavy equipment (greater than 500 Ibs),
chipping, burning, or other hotwork for re-
moval and reinstallation, or requires that a
system be tested upon reinstallation, pro-
vided that these actions are not required by
other authorized work.
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091-2.58 If additional cracking is discovered during
expanded inspections, continued expansion in like
manner probably will be required and NAVSEA
should be notified immediately.

091-2.59 During the foregoing inspections, remove
any unused attachments such as remnants of canning
plates, pipe hangers, wireway brackets, or founda-
tions, to eliminate potential problem areas. Upon re-
moval of any of these items, the weld site shall be
ground smooth and MT—inspected for freedom from
cracking.

091-2.60 Visual inspection of small oil tanks need to
be made only in conjunction with the accomplishment
of other tank work due to the inherent rust—inhibit-
ing characteristics of contained fluids. In the interest
of maintaining structural integrity at its highest level
of reliability while guarding against unexpected cor-
rosive attack, however, all tanks containing oil (that
operate on a compensating basis) shall be opened for
inspection at intervals not to exceed 120 months.

091-2.61 Criteria for evaluating corrosion of struc-
tural welds is described in the following paragraphs.

091—-2.62 Corroded butt welds in pressure hull plat-
ing should be ground smooth. If the weld surface is
not below the adjacent uncorroded plate surface by an
amount which exceeds allowable undercut specified
in NAVSEA (0900—LP-000—1000 and NAVSEA
0900—-LP—-006—-9010, the weld is acceptable. If butt
weld surfaces are corroded below the surface of the
adjacent corroded plating, the weld shall be built up
as required by NAVSEA 0900—LP-000-1000,
NAVSEA 0900—LP-006—9010, and Chapter
074(9920), Welding and Allied Processes.

091-2.63 If the reinforcing fillets of full and partial
penetration T—welds are corroded to a point at which
they are more than 1/16—inch below their required
drawing size, they are rejectable and should be re-
paired.

091—-2.64 Upon completion of inspection and any
required repair, the structure shall be represerved in
accordance with the ship’s approved paint schedule.

091—2.65 If repairs are required, but accomplish-
ment is not possible for any reasons, the facts should
be reported to the Type Commander.

091—-2.66 Repair. Repair, when required, shall be

made in accordance with paragraphs 091-—2.68
through 091-2.113.
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091—2.67 Reporting. Reports shall be prepared in
accordance with appendix B and paragraphs
091-2.114 through 091-2.122.

091—-2.68 REPAIR AND REPLACEMENT

091-2.69 STRUCTURE. Repair and replacement
of submarine structure determined by the various in-
spections are described in the following paragraphs.
Appendix C (34 sheets) defines the minimum scant-
lings criteria for measuring corrosion on pressure hull
plating and pressure hull framing. Sheet 1 is a dia-
gram showing the least permissible average thickness
of corrosion permitted. Sheets 2 through 34 define
the corrosion allowances for specific submarines and
submarine classes.

091-2.70 Appendix D (28 sheets) is comprised of
curves plotted for specific submarines or submarine
classes based upon the minimum scantlings criteria
given in appendix C.

091—2.71 Pressure Hull Plating. If visual inspection
of pressure hull plating reveals that a corrosive attack
has taken place, or if for any other reason doubt exists
as to the adequacy of plating thickness, then thickness
measurements shall be taken. Measurements shall be
taken in sufficient quantity to determine the average
thickness of questionable plating. If it is determined
that average thickness is less than the minimum re-
quired, than the plating must be replaced or repaired
to original geometry.

091-2.72 If average plating thickness, as deter-
mined by required measurements is found to be
greater than the minimum required, additional mea-
surements shall be made in way of existing pits to de-
termine the remaining thickness of plating under the
pits. If the remaining thickness of the plating under
the pits and size and spacing of the pits meets the re-
quirements of appendices C and D, the plating is con-
sidered satisfactory, provided the total loss of plating
area does not exceed that permitted by sheet 1 of ap-
pendix C.

091-2.73 Welding of pits in pressure hull plating
usually is done only in those areas where average
thickness of plating justifies repairs because it is suffi-
ciently greater than minimum required thickness.
Where remaining thickness in way of pits is less than
allowed by appendix C, pits may be welded subject to
parameters and requirements of chapter 074(9920),
Welding and Allied Processes.

091-2.74 In the event plating is replaced, the new
plating shall conform to the original design require-
ment as to thickness and material properties. The ex-
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perience of past successful submarine construction
practice must be brought to bear when it becomes
necessary to renew pressure hull plating. Proper lay-
ing out of cut lines and establishment of a proper
welding sequence are necessary to minimize metal-
lurgical and geometrical discontinuities in the re-
paired portion of the hull.

091—-2.75 Pressure Hull Framing. If visual inspec-
tion of pressure hull frames reveals that a corrosive
attack has taken place, or if for any other reason
doubt exists as to the adequacy of flange or web thick-
nesses, thickness measurements shall be taken. The
area of both the web and the standing flange of pres-
sure hull frames is of major importance. Criteria for
the area of these elements can be stated in terms of
minimum thickness. As a further simplification, the
area of the standing flange can be judged from an av-
erage two thicknesses measured anywhere on straight
flanged H—bar, T—bar, or built up flanges, and at the
grip points on tapered flange bars. Some lack of sym-
metry of the standing flange with respect to the web
is permissible. That portion of the standing flange on
one side of the web may be thinner than that on the
other side, provided that the thinner flange side has
and average thickness not less than 95 percent of the
required minimum thickness, and provided that the
average thickness of the entire flange meets minimum
thickness requirements. If these requirements are
not met, the frame flange or bar should be replaced.

091-2.76 If average thickness requirements have
been met, some irregularity or pitting of the surfaces
of frame bars is acceptable, subject to the following
criteria:

1. Depth of the pits shall not exceed 15 percent
of the minimum average required thickness.

2. Diameter of the pits shall not exceed two
times the thickness of the member.

3. Spacing between adjacent pits shall not be
less than two times the thickness of the member.

091-2.77 If depth of the pits is over 15 percent of the
specified minimum thickness of the frame elements,
welding of pits is permissible, subject to the following
criteria:

1. Diameter of the pit shall not exceed 2 inches.

2. Spacing between the pits shall not be less
than two times the diameter of the larger pit.

091-2.78 In the event that pressure hull frame re-
placements are required, the new frames shall be
checked for thickness and material properties, prior
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to installation, to determine their applicability for use
on submarines.

091-2.79 SS212 Class submarines shall use 6—inch
by 3.375 inch by 14.75—pound medium steel (MS) I—
beams with a minimum average thickness of
0.340—inch on the flanges and 0.320—inch on the
web, or a fabricated frame bar of equal or greater size.

091-2.80 SS285 Class submarines (excluding
SS361—364) and SSK—1 Class submarines shall use
6—inch by 22.6—pound HTS H—beams with a mini-
mum average thickness of 0.370—inch on the flanges
and 0.300—inch on the web, or a fabricated frame bar
of equal or greater size.

091—-2.81 All other classes of submarines shall use
shapes conforming to detail drawings and building
specifications.

091-2.82 When it becomes necessary to renew por-
tions of pressure hull frames, consideration should be
given to the replacement of a portion extensive
enough to eliminate need for similar replacement of
an adjacent section prior to the next overhaul. Gen-
erally speaking, material costs are a small part of the
total cost of repairs. It is questionable long—term
economy to save a portion of a frame whose condition
is such that the required thickness might not last until
the next overhaul and thus would require repairs
prior to the next overhaul. This is especially true in
those cases where tanks are opened to facilitate re-
newal.

091—2.83 Miscellaneous Pressure Structure. If
visual inspection of main ballast tanks or other miscel-
laneous pressure structure reveals that a corrosive at-
tack has taken place, or if for any other reason doubt
exists as to the adequacy of the structure, measure-
ments shall be taken in order to establish existing
thicknesses. If existing thicknesses are below the
minimum required, repair or replacement should be
accomplished. An exception to this rule occurs in the
case of flat plate structures where adding additional
stiffeners and thus reducing panel size might be an ac-
ceptable solution.

091-2.84 Main ballast tanks are critical structures
from the standpoint of providing recoverability in
case of a casualty situation. Minimum thickness crite-
ria in appendix C refers to several different types of
areas of corrosion which are defined as follows:

1. Plate—pitting. Any corroded area 2 inches
or less in diameter.
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2. Plate—corroded area. Any corroded area
with a diameter of more than 2 inches, up to and in-
cluding a diameter of one—third of the frame bay
spacing.

3. Plate—general corrosion. Any corroded
area with a diameter in excess of one—third of the
frame bay spacing.

4. Stiffener—pitting. Any corroded area 2 in-
ches or less in diameter.

5. Stiffener—general corrosion. Any corroded
area more than 2 inches in diameter.

091—2.85 Structure subject to submergence pressure
such as closure bulkheads, conning tower plating and
framing, hull trunks, access and escape trunks, load-
ing trunks, periscope and mast wells, and other simi-
lar structures may be repaired if pitted. Previously—
defined rules governing the repair of pits shall be used
as guidelines. Other high pressure structures not in-
cluded in the foregoing categories, or listed else-
where, shall be reported to NAVSEA for the estab-
lishment of minimum scantlings, if measurements fall
below 90 percent of the original thickness.

091—2.86 Low Pressure Structure and Free Flood-
ing Areas. Low pressure and free flooding structures
such as fuel oil tanks, buoyancy tanks, bow structure,
stern structure, superstructures, and fairwaters, shall
receive visual inspections during each hull survey pe-
riod. Generally, it will be unnecessary to take mea-
surements of these structures unless there is obvious
evidence of deterioration. The following guidelines
for repair or replacement apply:

1. Iflocal pits in plating are deeper than 50 per-
cent of the original plating thickness, they shall be re-
paired in accordance with chapter 074(9920), Weld-
ing and Allied Processes.

2. Generally, corroded areas of plating, whose
average thickness has been reduced 25 percent or
more from the original plate thickness, shall be cut
out and replaced by the installation of flush—welded
insert patch plates of original plate thickness and ma-
terial properties.

3. All frames (rolled, extruded, or built up),
whose average thickness has been reduced 25 percent
or more, shall be replaced with new frames having
original thicknesses and material properties.

091-2.87 WORKMANSHIP. Repairs and replace-
ment of structures must be accomplished with preci-
sion. Specifications of high quality workmanship re-
quired are described in the following paragraphs.

CHANGE 2



S9086—C1-STM—000/CH—-091

091—-2.88 Circularity. The pressure hulls of present
operational submarines essentially are ring—stiff-
ened cylindrical shells. In order to respond favorably
to the hydrostatic pressures incured during opera-
tions, and to insure that the required factor of safety
exists, measured circularity must meet specified re-
quirements. The statement of requirements primari-
ly pertains to ring frames themselves, for they main-
tain the circularity of the frame and shell combina-
tion. Any eccentricity of the frame serves to increase
the bending stress within the frame and because of
this factor, any deviations from true circularity in ex-
cess of specified allowances will infringe upon the de-
sign collapse depth and, therefore, the operating
depth factor of safety. While it is true that out—of—
roundness of the shell plating between the frames is
undesirable, this has only a secondary effect on the
collapse strength of the hull.

091-2.89 When a pressure hull frame is cut for any
reason and renewed or replaced, adequate circularity
of the frame must be verified after all major welding
is complete. Adequate circularity is insured by meet-
ing the following specifications:

1. The actual trace of the contour of the hull
shall not deviate from the mean circle by more than
one—half the thickness of the pressure hull plating or
one—half inch, whichever is less.

2. The radius of the mean circle shall not devi-
ate from the design radius by more than one —half the
thickness of the pressure hull plating or one—half
inch, whichever is less.

091—-2.90 The mean circle is defined as the circle
whose area is equal to the area enclosed by the actual
contour of the pressure hull. In analyzing the data,
the mean circle of established radius may be adjusted
in position so deviations between the mean circle and
the actual contour are minimized.

091-2.91 To determine whether or not the specified
requirements for adequate circularity have been met,
it is necessary to make a full circularity check. This is
not always possible, and for that reason partial circu-
larity checks have been allowed in an effort to mini-
mize the time—consuming and costly removal of in-
terferences.

091—2.92 Prior to cutting hull structure, the existing
circularity must be established for each frame being
cut, unless it is known definitely that a full circularity
check will be made after the completion of all major
welding. The existing profile of each frame can be es-
tablished in one or more of the following ways, which
are listed in order of preference:
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1. By taking full circularity measurements in
way of the frames involved.

2. Byreference to prior full circularity readings
made in way of the frames involved.

3. By taking partial circularity measurements
of the structure involved.

091—2.93 Partial circularity measurements shall ex-
tend over a transverse arc length two times the trans-
verse arc length of the proposed cut. The measure-
ments, however, shall not exceed 30 degrees beyond
each edge of the cut and shall be centered on the pro-
posed cut, except in those cases where tank tops or
rigid longitudinal structure intersects the pressure
hull. In this latter case, the partial circularity may ter-
minate at the tank top or rigid longitudinal structure.
If the readings gathered as a result of this partial cir-
cularity check deviate from the end point readings
more than one—half the thickness of the plating, or
one—half inch, whichever is less, a full circularity
check shall be made.

091-2.94 When using any of these methods for es-
tablishing the existing pre—cut profile of the frames
involved, the radial location of end points beyond the
edges of the proposed cut shall be established relative
to bench marks on adjacent undisturbed frames fore-
ward or aft of the proposed cut. The transverse arc
length between end points shall be equal to two times
the transverse arc length of the proposed cut but shall
not exceed 30 degrees beyond each edge of the cut.
End points shall be equidistant from the center of the
proposed cut.

091-2.95 After all welding in connection with re-
newal or replacement of hull plating or framing has
been done, verification of acceptable circularity shall
be conducted taking full circularity measurements, or
by taking partial circularity measurements similar to
those defined in paragraph 091-2.93.

091-2.96 If partial circularity measurements are
made, the radial location of end points shall be re-
measured. If end points have changed by more than
one—eighth inch from their location prior to cutting,
afull circularity will be required. If end point readings
are satisfactory, one of the procedures described in
the following paragraphs shall be conducted.

091—2.97 If a full circularity was made prior to cut-
ting, the post—welded partial measurements and end
point readings shall be superimposed upon them.
Corrections to partial readings may be necessary de-
pending on whether or not end points have shifted.
At this stage, a new modified full
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circularity profile is available for analysis to deter-
mine whether the stated circularity requirements
have been met.

091-2.98 If only a partial circularity was made prior
to cutting, then the partial circularity made after
welding shall be compared with the precut partial in
the following manner:

1. Record all precut offset readings along with
precut end point readings.

2. Consider end point readings to be zero
points, and correct all other readings to reflect the rel-
ative difference between the geometrical profile and
the zero points.

3. Record all post—welded offset readings
along with post—welded end point readings.

4.  Correct post—welded offset readings to re-
flect the relative differences between the geometrical
profile and post—welded zero end points.

5. Compare end point readings first. If no
change was recorded, the corrected precut and post—
welded profiles then can be compared directly. If a
change in location of end point readings was re-
corded, the post—welded profile must be corrected to
reflect such a change. This final profile then can be
compared directly with the precut profile. If the com-
parison reveals a deviation one—eighth inch or less,
the circularity shall be considered acceptable. If the
comparison reveals a deviation of more than one—
eighth inch, however, a full circularity is required.

091-2.99 Chapter 074(9920), Welding and Allied
Processes, illustrates an acceptable method of re-
cording and analyzing pre— and post—partial circu-
larity measurements.

091-2.100 If partial circularity measurements indi-
cate that the procedures described in paragraphs
091—2.88 through 091—2.98 have been followed but
doubt remains that the final result is in accordance
with specifications, a full circularity check shall be
made. (It is possible that the cumulative effect of sev-
eral minor deviations might become critical in the
course of successive removals and replacements of
the same hull patch.)

091—-2.101 The method to be used in taking circular-
ity measurements shall be acceptable to the Supervi-
sor of Shipbuilding or Shipyard Commander.

091-2.102 Portions of hulls of some submarines are
designed to be other than truly circular. In these
cases, if hull cuts are made for any reason, the method
used for taking precut and post—welded partial circu-
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larities in circular hulls shall be adapted for use. In es-
sence, the object is to maintain original geometry, and
allowable deviations, therefore, shall not exceed
those established for normal partial circularities.

091-2.103 A suggested method for analysis of full
circularity readings is described in the following para-
graphs.

091-2.104 Accurate positioning of a template,
bridge gage, or optical sights, and accurate measure-
ments of offset readings are important, but these are
just the beginning of circularity analysis. To insure the
validity of final results, methods used to reduce the
data are of vital importance. The purpose of taking
offset measurements by any of the given methods is to
obtain a representation of hull contour. From these
offset readings a trace of the hull contour can be re-
produced in full size, on the loft floor. A representa-
tion also can be reproduced on the drawing board if
equal lengths are subtracted from each radial dis-
tance measured from the theoretical center of the
template to the line contour.

091-2.105 From this contour, the determination of
circularity must be derived. A center point first must
be determined. This can be done by scribing a hori-
zontal axis midway between the crown and keel extre-
mities of the contour and by creating a vertical axis
normal to the horizontal axis, midway between the
port and starboard extremities of the hull trace.
Working from the established center, radii can be
measured at uniform intervals. Ten—degree intervals
are suggested for hull diameters less than 25 feet with
S5—degree intervals suggested for hull diameters
greater than 25 feet.

091—2.106 The radius of the mean circle may be de-
termined by taking an average of the radial measure-
ments. This is not theoretically exact; however, re-
sults are within allowable limits.

091-2.107 The center of the mean circle thus ob-
tained may be made to coincide with the established
center of the hull trace, or it can be shifted about in
order to minimize the deviations between the hull
trace and the mean circle. When a final position is de-
cided upon, measurements shall again be taken. This
time, measurements shall be taken from the center of
the mean circle to the trace of the hull. These radial
measurements shall be compared with the radius of
the mean circle.

091-2.108 It is this comparison that is meaningful in
the determination of circularity. These are the devi-
ations that should appear on circularity reports, and
these are the deviations that must not exceed the spe-
cified requirement of one—half the thickness
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of the pressure hull plating or one—half inch, which-
ever is less.

091-2.109 Alinement. When the installation of new
or reinstallation of existing, pressure hull plating or
framing is required, procedures shall be used to ob-
tain the best practicable alinement. The erection re-
quirements contained in NAVSEA
0900—LP—-000—1000 and NAVSEA 0900—LP-
006—9010 shall be followed. Where misalinement of
existing structure exceeds the allowable values, steps
shall be taken to effect the repairs necessary to estab-
lish conformance to the stated requirements.

091—2.110 Welds. All new welds attaching the pres-
sure hull frames to the pressure hull plating shall be
sized in accordance with building specifications for
the submarines involved. Exceptions are as follows:
in the case of SS212 Class submarine, welds shall be
one—quarter—inch; for SS285 Class submarines they
shall be three —eighths—inch.

091-2.111 All existing welds, if found to be smaller
than the originally—designed size, shall be built up to
meet it.

091—2.112 General. Whenever visual inspections
are being conducted, inspecting personnel shall be
aware of the importance of spotting those items which
indicate poor workmanship, violation of specifica-
tions, and other details such as weld cracks, laminar
indications in plate edges, poor weld geometry, omis-
sion of welds, damaged structures and any other item
that might tend to degrade the structure.

091-2.113 All findings shall be recorded and judged
to determine whether or not correction is warranted
and if so, by what means. The implication is that sub-
marine structures should be maintained in a manner
that would provide a reasonable factor of safety, and
preclude structural failures due to corrosion and de-
terioration during the submarines normal operating
lifetime.

091-2.114 REPORTING

091-2.115 REPORTS. A report using the specified
forms shall be prepared upon completion of either of
the following types of hull survey inspection routines:
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1. Exterior surface visual routine
2. Hull structural survey routine

091-2.116 Upon completion of reports for these in-
spection routines, copies shall be distributed to the
following activities:

1. Naval Sea System Command (SEA 921) — 1
copy

2. Naval Sea System Command (SEA 3232) —
2 copies

3. PERA (SS) — 1 copy

091—-2.117 Letters forwarding reports to the respec-
tive activities shall refer to inspections by the particu-
lar names designated in this chapter. Copies of for-
warding letters also shall be sent to the following, as
auditable record of accomplishment:

1. Force Commander

2. Squadron Commander

3.  Commanding Officer of the submarine in-
spected

091—-2.117.1 The accomplishing activity shall retain
one copy of the report for 7 years.

091-2.118 FORMS AND FORMATS. Because of
the many possible reporting activities, it is necessary
to standardize reporting formats to facilitate rapid
analysis and provide for prompt statements of hull
condition, including recommendations for additional
inspection, repair work, or future operational restric-
tions.

091-2.119 Forms and formats to be used for report-
ing the results of inspections are given in appendixes
A and B.

091—2.120 Include a summary of frame flange at-
tachment results.

091-2.121 Provide a complete list of items specified
to be inspected which for one reason or another were
not inspected.

091-2.122 Include any information that is of record
value and would enhance the completeness of the re-
port.

116



S9086—C1-STM—000/CH—-091

APPENDIX A

BOOKLET A — EXTERIOR SURFACE VISUAL
ROUTINE INSPECTION REPORT
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EXTERIOR SURFACE
INSPECTION REPORT

SHIP
INSP. ACITVITY
DATE OF INSP.

BOOKLET “A”

Appendix A (Sheet 1)
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Instructions for Completing Exterior Surface Visua! Routine Summary

1 The inspection summary provides a tabular summary of the condition observed.

2 The following numbered statements are keyed 1o the circled numerals on the summary sheet.

®
®

EOEVOOE ® O ©

in columns | through 3, insent an item number. This is 2 unique number for the partcular item inspected.

In columns 4 through 29 are histed a number of fypical items the extenor surfaces of which are 10 be appraised
and evaluated. This kist should not be assumed to be compleie. Any other sppendages or items inspected shall

be added to the list for the particular submarine inspected. If the submarine inspected does not have some of
the items listed, the item shall be blanked out in the summary for that particular submarnine. Line item 30 is la- I

beled overboard discharges. Each overboard discharge inspecied should be identified and reported as a separste
line item.

The asierisk in column 31 indicates .that the inspection of the line item so designated, is mandatory to sacsfy
UROQ/LID requirements.

In columas 33 through 37, place an X in the column(s) that most nearly describes the condition of the exisung
preservaton.

In columns 38 through 48, piace an X i the column(s) that most nearly describes the condition of the structure
being inspected.

Columns 49 through 52 remain blank.

Columns 53 and 54 remain blank.

In columns 53 through 58, insen eitber Yes or No as appropriste.

In columns 59 and 60, insert cither S to denote satsfactory or U 1o denote unsatisfactory.

In columns 61 through 64, insert either Yes or No as appropriate.

In columns 65 though 68, insert either Yes or No as appropriate.

Ip columns 69 through 77, insert Sheet and the appropriate sheet aumber that contains details or explanaton of

the parucular line item. if details or explanation are needed o illustrate a particular conditon being reported.
(See appendix B for additonal sheets which can be used for this purpese.)

Appendix A (Sheet 3)
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APPENDIX B

BOOKLET B — HULL STRUCTURAL SURVEY
ROUTINE INSPECTION REPORT

123



S9086—C1-STM—000/CH—-091

124



S9086—C1-STM—000/CH—-091

HULL STRUCTURAL SURVEY ROUTINE

INSPECTION REPORT
SHIP
INSP. ACITVITY
DATE OF INSP.
BOOKLET “B”

Appendix B (Sheet 1)
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SKETCH

ident.

Item No.

Plan
Thickness

Exsting
Thickness

% Loss

Remarks

Repeirs Accomplished
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PARTIAL CIRCULARITY PLOT

60 55 50 46 40 36 0 25 20 15 10 5 0 5 10 15 20 26 30 35 40 46 50 S5 @0

HEEEEEEEEEENEEEREEEEEEREE

ACTUAL MEASUREMENTS BEFORE CUTTING

NSRRI EEEEEENEEEEEEEEE

GEOMETRY RELATIVE TO ZERO END POINTS PRIOR TO CUTTING

EEEEEEEEEEEEEEEEEEEEEEERE

ACTUAL MEASUREMENTS AFTER REWELDING

HEEENEEEEEENEEEEAEEEEEEEE

GEOMETRY RELATIVE TO ZEROC END POINTS AFTER REWELDING

HEEEEEEEEEREEEEEEEEEEEEEN

CORRECTED CONTOUR VALUES

END POINT

o W _85 0 85 10

®

BEFORE CUTTING O»==--0
AFTER REWELDING @————_@
FRAME NO.
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FULL CIRCULARITY PLOT
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Instructions for Completing Hull Structura! Survey Routine Summsry Forms

i Appendix B comprised of 8 sheets, provides a comprehensive report of the condition observed along with
corrective action taken.

2 The loliowing oumbered statements are keyed to the crcled numerals on the summary sheets (Sheets 2, 3, and 4).

®
O

®OEVOOO © © ©

In columns 1 through 3, insert an item number. This is a unique number for the particular item inspected.

In columns 4 through 29 are listed a number of typical items the condition of which is to be appraised and
evaluated. This list should not be assumed to be complete. Any other items inspected shall be added to the list
for the panicular submarine inspected. If the submarine does not have some of the items listed, then the item
shall be blanked out for that particular submarine. Linc item 32 is labeled overboard discharges. Each over-
board discharge inspected should be identified and reporied as a separate line item. Also listed are trunks, lead
bins, pressure hull in way of voids, bilges, and tanks. Each trunk, lead bin, void, bilge, and tank inspected
should be identified and reported as a separate line item.

The asterisk in column 31 indicates that the inspection of the line item so designated is mandatory to satisfy
URO/LID requirements.

in columns 33 through 37, place an X in the column{s) that most nearly describes the condition of the existing
preservation.

In columns 38 through 48, place an X in the column(s} thai most nearly describe the condition of the structure

In columns 49 through 52, insen either Yes or No as appropriate.

In columas 53 and 54, insent either S 10 denote satisfactory or U to denote unsatisfactory.

In columas S5 through 58, insent cither Yes or No as appropriate.

In columns 59 and 60, insent ecither S 10 denote satisfactory or U 10 denote unsatisfactory.

In columns 61 through 62, insert either Yes or No as appropriate.

In columns 65 through 68, insert either Yes or No as appropnate.

In columns 69 through 77, insent Sheet and the appropriate sheet number that contains details or an explanation

of the parucular line item if details or an expianation are nceded o illustrate a partcular condition being
reported.

Appendix B (Sheet 8)
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APPENDIX C

MINIMUM SCANTLINGS CRITERIA
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MINIMUM THICKNESSES

1

x-1

PRESSURE HULL PLATING

|

PRESSURE HULL FRAMING

Framiag for High Premure Plsting

MBT Pistng and Framing

Frao.-Floodiag Structure Plating and Framing

Plating

Framing

Hemimpheriesl
oned
Eltipsodal
Headh

Honds

Conning
Tower

Trunky

Trune Framng

e
MISCELLANEOQUS STRUCTURE

2 M5 Curve No_ 1
Te CATEGORY e
%i (Constamtiy Cycied) oo
s CATEGORY It | MS Curve No. 1
g} {Occamonally Cyelad) HTS
:. HY B0
E! CATEGORY HI T:s;'s Curve Na. §
* {Non Cycled}

BT

Appendix C (Sheet 2)
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S9086—C1-STM—000/CH—-091

MINIMUM THICKNESSES

§5212 CLASS

PRESSURE HULL PLATING

PRESSURE HULL FRAMING

13 - 38 35 307 | 107 - 115] 116 - 13| 123 - 130 »® - 108
WEB $F. : FF
683 <] &0 53 45
25 27 a7
MISCELLANEOUS STRUCTURE
. MS Curve No. 2
bl 4 CATEGORY ! HTS Note 1. (Corrosion Aliowsnce)
.g' 3 (COI"‘II"“V Cv:ind) HYBO h— -
'Ez MS Cutve No. 2 Plate-pitting — 50 percent of pisting thickness.
Ve CATEGORY It
gg {Occomonatly Cyelod} ::(‘;0 Platecorroded sree —— 26 parcent of pleling thicknes.
-
.
'Y CATEGORY Nl | M5 Curve Mo 2 Pistegenarsl corrosion —— /12 inch per wetted surface for all
e (Non Cycied) HTS plating sbove 8 honzonisl piand that intersects the shell
HYBO — 0 degreer below the masn pxis —— 26 percent of piating
thickness for alf plating iocated beiow the horizontsi plane.
Framing tor High Pestsura Pinting 5%
Stitfenerpitting —— 25 peresnt of web eng flange thicknems,
MBT Piming and Framing NOTE 1
Stitfener general corrosion —— /16 inch on web end Nlangs
11 R
Froe-Flooding Structure Plating and Framing 75% thickness
3 S
3
8Re2
§f &
4 —
Piating S0
£,
£ g Eraming 50%
e
Hoasis
Fuwd Acoam/Escapn Frome 28 x
Terpase Leading
E Bridge Acces Frame §2
£
Agmm Frams 05 20
Asass Frame 87 2
ARt Accam/Escape Framwe 116 n
Troak Framing

Appendix C (Sheet 3)

137




S9086—C1-STM—000/CH—-091

MINIMUM THICKNESSES l SSK1
PRESSURE HULL PLATING PRESSURE HULL FRAMING
| Ban|ne! 2| wnlnn 2.6
f < o7 » 3 28 50 o L 4

25 27 27

-

MISCELLANEOUS STRUCTURE

° M5 Curve No. 3
el g (C:n:t:::l:ogv ! ) HTS Note 1: (Corrosion Alipwancs!
g.g Y Cyeled HY80
Patepitthing — B0 percent of pisting thickmess,
& MS
Tt CATEGORY 1l Curve No. 3
._,g {Oceamonaily Cycind) H:S-) Piare-corroded aree — 25 parcent of plating thickness.
> fal
£
% i CATEGORY il ’ﬁ Curve No_ 3 Plate-geners| corromon — 1/32 inch per wetted surfacs for all
Ha {NonCycied] HTS piating sbove s horizantsl piene that intersects tha shell
HYS0 30 degrees below the man axis, — 26 percent of pisting
thicknew for 8l plahng located beiow the horizontal pisne.
Freming tor High Pressure Piasting 19
Srittenarpitting — 26 parcent of web and flangs thickness.
MAT Pisting snd Framing NOTE 1
Stiftener gentral corrosion ~— 1/16 inch on web and flangs
thickness .
Froo-Fisoding Structurs Plating and Framing 5%
3 oa [P 85
i3
[ 3 ;5 Frame 74 5
s
Frarn 79 42
!
5 2 Framing —
Hoots
Fwd Assan/Escaps Frave 28 B}
Bridgn Actass
.; Astass Frams 40 27
-
Aft Accom/Escaps Frame 08 M
Trunk Frammg
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MINIMUM THICKNESSES I SST 1
PRESSURE HULL PLATING n PRESSURE HULL FRAMING
-8 .87
34 .|
1
MISCELLANEOUS STRUCTURE
° T s S
2 CATEGORAY 1 Note 1: (Co Al i
ié IConstantly Cycled! ::S.O Curve No. 4 Naote 1: [Corroson Allowance:
£ E s Plate-prrting —— 50 percent of piating thickness
“ s CATEGORY 1l
‘!g {Occanenally Cycled] HTS Curve No 4 Piste-corroded srss —— 25 percent of piating thickness.
B HYBO
.
H | M3 Psto-genersi corrasion — 1/32 inch per wetted surtace for el
5- CSLE?CO“;"'“ HTS Curve No_ 4 plating sbove 8 horizonw! piane Thet mtenects the shell
nve HYBO 30 degroms below the mmn axi '~ 25 pacsent of plating
thicknes tor all plating jocsted below the hovizonia piene.
Framing for Hagh Prespure Pisting [ 3]
Stittener-pitting —— 26 percent of web snd fisngs thicknes.
MBT Pirting and Framing NOTE 1
Suttener general corrasion —— 1/18 inch on wab snd flangs
ickness
Fres-Fiooding Structure Plating snd Framng ™%
[
3R {
il
2z
£z
T
Plating
4 }
[3
3: Framing
Haadis
Fuwd Acoen/Escaps Frame 15 18
Terpedo Lasding Rl
1'5- Bridge Acess 2
™
At Accam/Escape Frome 51 18
Trunk Framing

Appendix C (Sheet 5)
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MINIMUM THICKNESSES

55285 CLASS

l

PRESSURE HULL PLATING

PRESSURE HULL FRAMING

13 -35 35-107 (107 - 119 | 118 - 130 n - 106
WEB | 5F. | FF. i
82 E .} B2
26 27 a7 ]
T
&
1
|
E
MISCELLANEOUS STRUCTURE
° MS
el 4 CATEGORY | HYS Curve No. 5§ Note 1: (Corrosion Allowancei
¥ ; (Constantly Cycied! T80 -
-g;_ ™S Plate putting —— S0 percent of plaung thickness
[
£ CATEGORY ¥l Curve No &
5 3 (Occamionaily Cycled) HIS - Puatecorroded ares —— 25 percem of plating thickness.
S0 HYB0 ——
AL -
5 MS Plate-general eorrotion —— 1/32 inch per wetted surtace for ol
-
=" C&T::co‘:;d;" HTS Curve No 5 pisting above 8 horirontsl plane thet intersects the shell
HY80 —_— 20 oegrees below the man sxis —— 25 percent of pleting
th for all plating | od beiow the horimontsl plsne.
Frammg tor Hgh Pressure Pigting %%
Stitfener-pittng —— 26 percent of web and flange thicknets.
MBT Plating and Framing NOTE 1
Stfiener general corrosion —= 1/16 inch on web and flange
thickness
Free-Flooding Structure Plating and Framing %
3 —
3 -
[
#1 £ —
5T
-
-4 -—
g Plating 50
Ll
E : Fruming 50%
SF
Hogis
Fod Avosm/Eaiape Frame 26 »
Torpuin Losbing
i‘ Bridge Asmon
I
Ageems Frarme 85 %5
Ammens Frame 87 s
Afr Accesn/Escape Frms 115 »
Trunk Framing
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MINIMUM THICKNESSES

T $S563 CLASS

PRESSURE HULL PLATING

PRESSURE HULL FRAMING

9.1 %-23 23-84 .00 | -84 o4-99 | 9% -103 2% -7
wWER §8.F. F.F.
95 105 1.08 105 B84 74 =]
Ad A4
MISCELLANEQUS STRUCTURE
° MS;
-2 CATEGORY § Mate 1: {Corrosion Aliowance}
o3 (Constantiy Cycled) HTS Curve No 6
£ Y80
‘E‘; MS Pigte-pitting —— 50 percent of plating
£ CATEGORY NI thickness
L3S 10ccassonatly Cycled! HTS Curve No &
;'% HYBO Plate-corroded area —— 75 percent of plating thickness
3 T "
" C:N;(_::?V:L, HIS Curve No. € Piategeners! corrosion —— 1/32 mch per wetted surtece for sl
_ HYBO plating sbave a honzontsl piahe that itersects the sheli
30 degree: Delow the man sxis —— 25 percent of plating
Frammg tor Hgh Pressure Plating 85% thickness for sl pisting locsted below the honizonta!
I plane
MBT Pisung snd Framing NOTE 1
_____ - Suftenes pitting —— 25 prrcent of wab snd Hahge thecknis.
Fras.Fi P . 75%
ras-Flooding Structure Plating and Framing Sutfenergenersl corronon —— 1/16 1ch on web and flange
a thucknest
1 Frams 103 7
i3
ni
f £
I
Pigting e
.
£
§ 0 Framing —_—
(]
Heads —_—
Fuwc Accsis/Escaps Frame 28 41
Bridge Acons
JE Accam Frame 04 6
2
=
At Access/Escape Freme 83 41
Trunk Framing

Appendix C (Sheet 7)
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MINIMUM THICKNESSES AGSS 569
PRESSURE HULL PLATING PRESSURE HULL FRAMING
=
7-% 10 .-64 | 64-50 | 80 -84 o -6 7- 122-13 16 - 48
™ a 7% 55 56 WEB F.F. | WEB | §.F, ¥F.F. | WEB S.F. F.F.
Pl 56 52 52 8 52 52 b4
M.
MISCELLANEOUS STRUCTURE
° MS
e c CA“?":* |'.¢) HTS Curve No. 7 Note 1: [Corrosion Allowance)
3 i oratantly Cye HYB0 Curve No_ 8
5;‘ CATEGORY 1t MS Platepitting — 50 percent of plating thickness.
4
a ;i HTS Curve No. ?
-53 (Occmsionally Cycled) T Coree No Plate-corroded srea —— 25 percent of pisting thickness.
&
!E CATEGORY 11 Pistegeneral corrosion — /32 inch per wertad surtecs for off
- (Non.Cyeled) HTS Curve No. 7 plating sbiove a horizontsl piana thet intersects the sheil
HYBO Curve No_ 10 30 degree: balow t& men exit —— 26 wum of plsting
Framing for Magh re Pisting thickness for sil pisting iocatsd Detow the horizontal plang,
Stitfener-pitting —— 26 percent of wab and fignge thicknem.
MBT Pigting and Froming Now t
Stittener-genaval corrosion —— 1716 inch on wab end flange
Freo-Flooding Structure Plating and Framing 5% thickness
?_a s Frame 8 55
[ 3 ]
i! gg Frame 82 .10
£ S
=
Plavirg ——
T
t 3 .
Homds —_—
Fud Accom/Eacape Frame 12
Rridgs Ascess
g Al Accan/Excaps Frame 41
-

Yrunk Framing

Appendix C (Sheet 8)
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S9086—C1-STM—000/CH—-091

MINIMUM THICKNESSES ] SSN571
PRESSURE HULL PLATING J PRESSURE HULL FRAMING
8- 11 n-w|walnsi s _n_a_ 5713 7-18 7.2 80 -7
WEE | S.F | FF IwWEB | SF. | FF. | wER | SF.
B8 1.10 125 1.32 140 157 150
34 | s ! s0 | 51 | M0 | &8 | B2 | 82
73N 00 | 0.2 [ 2-84 | MM | 6-W | W02
146 1. 1.28 119 112 104 ¥
22-96 | 5.9 T
8 £

MISCELLANEOUS STRUCTURE

= .
[
x5 e O ) HTS Curve No. & Now 1. {Corrosion Allowance!
5_; onstantly Cycled HYBO
g; S Pigte-pitting —— 50 percent of plating thickness,
v CATEGORY Il o o 6
!3 1Dccamonslly Cyciod) HTS urve o, Platecorroded ares — 25 paraent of piating thickness.
k34 HYB0
:E MS Plstegenersl corttson —— 1/32 inch par wetted surfacs for all
" CI‘N:E?CORLII“ HTS Curve No. 6 piating sbove 8 horizontsl pisne that atersects the shell
ntye HYBD 3 degrees below the main axis —— 25 peromn of plating
thckness for all plating lOCated D#ow the horizontsi plane.
Framing for Maugh Pressurs Plating
Siittener pituing —— 26 percen: of web and tlange thicknem.
MET Pim and Framm Nete |
i 9 ote Stiftener ganersl corrosion —— 1/16 wnch on wat and tlengs
thickness
Free-Flooding Structurs Plating snd Framing 5%
HE=
& '§ i
IS F
$1s2
§ 3
I
Pty —
?.
§ i
® Framing —_—
o -
Hoads —_—
Fwd Accsm/Escape Framm 21
Accas Frame 32
-g Bridge Acows
P

Acoss Frame 84

AH Ascom/Escaps Frame 79

Trunk Freming

Appendix C (Sheet 9)
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S9086—C1-STM—000/CH—-091

MINIMUM THICKNESSES J S$S572 CLASS
PRESSURE HULL PLATING PRESSURE HULL FRAMING
17-28 | 2838 | 38-114 | 114128 128 . 134 | 124 - 128 | 138 - 149 -1
| wEe | 5F. | F.F.
82 75 7 75 &7 £2 £ o | 3
=

MISCELLANEOUS STRUCTURE

MS
e
- CATEGORY | HTS Curve No. 11 Nots 1: (Corroson Allowancs)
;: ; {Constantly Cycied! Y80 _— —————
28 WS Platepitting — 50 percent of plating thickness.
‘;5 CATEGORY 1i ars pv——
£t {Ocemionaliy Cycled) L : Pistacoroced ares —— 25 paraent of plating thicknes.
X-] HYBO
..
R CATEGORY 11l [ MS ' - Plategeners! corrosion —— 1/32 inch per watted surtece dor ol
i (Nan Creled) HTS Curve No. 11 plating above a honizontal plane that intersects the shell
HYB0 e 30 degress baiow the mmin axis —— 25 percent of piating
thucknast for &li pisting located baiow the horizontal piane.
Froming tor High Pressure Plating
StHlener-pitting —— 25 percent of web and flangs thickness.
MBT Pisting and Framung NOTE 1
§tiffener general gorrosion ——~ 1/16 inch on web and Hange
Free Flooding Struciure Pisung and Framung TE% thickness.

Hemiwpherical
ond
Egaodat
Hesds

Plating

Froming

Conning
Tower

Fond Acosm/E scape Fr. 32

Canning Tows: Assam Fr. 63

Asoms P, T7

Trunks

Assas Fr. 108

At Acwsm/Esaps Ft. 130

Trunk Framing
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S9086—C1-STM—000/CH—-091

MINIMUM THICKNESSES ] LPSS574
PRESSURE HULL PLATING PRESSURE HULL FRAMING
15 - 19 % -2 BE - 86 % - 90 92-906 | 96-121] 101108 LR 8 -9 Hanger (Typicsl)
WEB § F. F wEs IS. F. F. wER 8. F. | F. F.
23 83 1.08 96 83 81 58 27 0 . R 40 27 47 _
108 - 108 | Hanger Hengar (Desg Framae)
weR_ | S.F. |F.F ]
56 88 45 |80 |
R
MISCELLANEOUS STRUCTURE

° MS

e, CATEGORY | ) Al )

; H {Constantly Cycied) HTS Curve No. 6 Notwe 1: {Cotrosion Allowance.

28 HY B0

22 e Platepitting —— 60 percent of plating thickness.

v CATEGORY 1l

gg (Occamansly Cycled) HTS Curve No. 6 Plstecorroded ares —— 25 precent of plating thickness.

H HYBO

.-; E CATEGORY 1l M Plate-gensral corromion — 1/32 inch per wetted surisce for il

e (Non Cycied) HTS Curve No. 6 pisting sbove g horigontal plane that intersects tih sheit

HY80 [— 30 degrens below the main axi —— 25 perosnt of piating
thicknass for all piatng located below the hanzontsl plens.
Framing tor Hgh Pressurs Plating
Stiffensr prtting —— 25 percent of web and tienge thickness.
MBT Pigting snd Framing
NOTE 1 Suffener-genersl rrosion =— 1/16 inch on web and Hlangs
thickness

Fres -Fiooding Steucture Plating snd Framing 7%5%

Hemmpherical
ond
Ellipsoidsl
Heads

Conning
Towe:

Plating

Frgmmg

Hoads

Trunky

Fwd Accem/Excppe Fr. C

Hanger Accom P & S Fr. N

|_Torpego Loeding Er. X

[ Sricgs Acoss

| Accam Fr 84

At Acous/Escope Fr. 90

Trunk Framing
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S9086—C1-STM—000/CH—-091

Free-Flooding S1ructurs Pisning and Framing

Hemuphenesl
and
Ellipyond at

Heasdh

Conning
Tower

Pigting

Framing

Hoads

Trunka

Fud Accam/E scape Frame 21

Agvass From 12

Conning Tower Access Frame 38

Asesm Framm 08

Aft Actun/Escape Frame 79

Trunk Fracming

MINIMUM THICKNESSES | SSN575
PRESSURE HULL PLATING PRESSURE HULL FRAMING
L 8- 1% 11 - 18 % - 22 22- 25 -7 27 - 56 13-1 18 - 26 a8 - 76
WEB SF. F.F. | wEB §.F, F.F. |WER §.F, F.F.
23 % 100 1.24 130 1.8 157
53 £2 59 49 58 57 53 &2 50
67 - 74 T4 .77 77 -m0 0 - 82 $2-84 | B4.85 % .09
|
1856 1486 1.33 128 118 112 103 I
0 - 82 92 - 96 2% - 8?7
P 76 62
MISCELLANEOUS STRUCTURE
° S
s CATEGORY | Note 1 ICo All ce)
p 3 (Constantly Cycled) HTS Curve No. 6 ote rroson Allowan
3 HYBO
'gs Ms Plate-pirting —— 50 percent of pleting thickness,
v CATEGORY b
51 (Occasionatly Cycled) HTS Curve No Piate-corroded ares —— 25 percent of plating thickness.
- HY B0
& .
P MS Pistageneral corrosion —— 1/32 wneh per wetted surface for ail
zF c“;;?g::‘,“ HTS Curve No 6 Oisting above » horizontsi plane that nteriects the sheit
Y HY80 30 degrees below the men sxis —— 25 percent of pleting
thickness for all plating {ocated below the horizontal pisne.
Framing for Hegh Pressurs Plating
Stitfener-pitting —— 25 percent of web and Tlange thicknhess.
MBT Plating snd Framng NOTE !
Sutfene: general mrrosion —— 1/16 inch on web and flanpge
6% ThCKNEss,

Appendix C (Sheet 12)
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S9086—C1-STM—000/CH—-091

MINIMUM THICKNESSES [ $5576
PRESSURE HULL PLATING “ PRESSURE HULL FRAMING
18 - 1% - 22 2 - 25 2 -8 &2 - BS % - M
WER $F F.F
93 .00 1.00 1.18 1.08 112 1.00 .34 —
88 - 81 91 - 96 5 - 162|102 - 104

b K] 81 68 1.00

MISCELLANEOUS STRUCTURE

Ms
3
2 CAYEGORY
[ T MNate 1: (Corrosion Al ce)
E ; iConstantiy Cycled) HTS Curvt No. 6 - SOTT 2 owanet
iz HYED ‘
s MS Plate-pitting —— 50 percent of pleting thickness,
v CATEGORY Ui e
§ e 10ceamonsliy Cycied! s Lurman Mo B Plata.corroded ares —- 265 peroen of pleung thicknes,
a6 HYB0
B o
=% CATEGORY | M5 Plate general oorrosion —— 1/32 inch par wetted surface tor el
cr {Non Cycied! HTS Curve No_ 6 plsimg above » horizonty piane that intersects the shell
HYBO 30 degrees Deiow the mair axis —— 26 percent of plating
thickness lor st plating located below the horizontal plans.
Frarming lor High Prassure Plaiing
Sulterarpitting —— 25 percant of wab and {iangs thicknam.
MBT Piaiing and Framing
NOTE 1 Suttener.genersl corronion — 1/16 inch on web and tange
thicknews.
Fras-Flood«ng Structure Plating sne Franwmg 75%
] -
23 Frams 104 73
2y5%
L£ge
2
$1:2
- .
=z
g s Piating —
€3 [
§ .2 eaud
S+ 1
Furd Actest/Escape Fi. 23
L__Gruge Accen
Accems Fr. 50
-
‘5 Ah Accem/Escape ¥r. 17
-
Trunk Frammg
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S9086—C1-STM—000/CH—-091

MINIMUM THICKNESSES §8577
PRESSURE HULL PLATING PRESSURE HULL FRAMING
12 - 16 -2 Z-eC cC - 8% §2-85 | -8 8- N A-Y Z-88 cC-»
WESB §.F. F.F. | WEB 5.F. F.F. wEB S F. F_F.
83 54 1.00 105 112 1.00 23
A4 51 = 50 -] = 3 =
LAES 95102 | Y02 - 304 | Hanger Hengsr (Typicel Frume} | Hongar (Desp Frame}
s WEB SF. F.F. | WNEB §.F. F.F,
1
&8 1.00 52 26 56 - .4 56 -
-
MISCELLANEOUS STRUCTURE
o MS
ce CATEGORY | HTS Curve No. § Note 1: {Corrosion Aliowance)
E 3 (Constantly Cycled) -
a HYBO
55.5 s Plate-pitting —— 50 percent of plating thickness
e CATEGORY Il v
gg Occasionally Cyciad) nis L Plate-corroded ares —— 25 percent of pisting thickness.
20 HYBO
& .
P | M9 Platogeneral corrosion —— 1/32 inch per werted surfece for s
" ‘(‘:;f“?:::"}” WTS Curve No. 6 plsling above 8 horzontal piane that interiects the shell
v HYBO 30 degrees betow the main s —— 25 percent of plaung
thickness tor ai! piating located below the horizonwl pisne.
Frorming tor Hugh Preassre Piating
Stiftener-piiing - — 25 percent of wep and tisnge thickness.
MBT Ploing snd Frammg NOTE 1
Stiltener.generai corronion —— 1/16 inch on web and fisnge
Mick .
Froe-Flooding Siructure Plaung and Framing Ts% thickness
T 5 | Henew Fwe 46
8 t=
£ o8 3
?E 2 | Hanger AM 55
E S
T Frams 104 73
Piating —
£
H .
é'! F roumving —_—
Heods —_—

¥ runis

Fued Acoom/Eescaps Framvs 14

Hangw Accowm PSS Frome N

Sridgn Acces

Acoas Frems 59

AN Accom/Escape Frame 87

Truak Frammg
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S9086—C1-STM—000/CH—-091

MINIMUM THICKNESSES ] SSN578 CLASS
PRESSURE HULL PLATING PRESSURE HULL FRAMING
10 - 14 14 - 18 18-22 | Z2-25 | 25.28 | 28 - 40 | 45-50 12 -13 16 - 17 - 21
WEB S.F. F.F. | wEg S.F. F.F. | WEB S.F. F.F.
a7 95 1.08 1.18 1. .
4 13 1.3 s | B | - | s 87 | - s0 | Br | -
S0 - 78 78 - 80 80 82 | B2-95 % . 87 22 - 24 2 .27 8 - 96
WEB | S.F. | FF. |WEB | §F. - FF. |WeEB | 5.F | FF.
132 158 12 82 7 : |
? 50 j 87 | - | s0 | 87 | - | 3 |84 |-
T
MISCELLANEOUS STRUCTURE
o MS
- CATEGORY 1 HTS Curve No. B Npie 1: (Corrosion Allowance!
; 2 {Constantiy Cycled) e — ———— — R
£a +YBO
Ei MS Plate-pitting —- 50 percent of piating thickness.
es CATEGORY HTS Curve No &
§ 2 |0ccasonally Cycieg! pri2 | Zurve Fo D Platecorroged ares —- 25 percent al piating thick ness.
D HYBG
& o
- M - O - : '
_.E CATEGORY 1) M5 Plategenecal mrrovon 1/32 .nch per wetted surface for all
™ INon Cycied) HTS Curve No 6 plating abowe 3 horizontal plane That intersecis the shell
HYBO 30 degrees below the main awe - - 25 percent of plaung
thickness tor ol plating Jocated below the horizontal plane.
Framing for High Pressure Plating
Stiflener-piting ~ - 25 percent of web and flange thickness.
MET Plating and Framing NOTE 1
Stftener genesal corrosion —— 1716 inch on web and tiange
ckness
Free Flooding Structure Plating and Framuyg 75 %
T s Frama 97 87
i ® K
ITER]
2822
- -
Iz
.. Plateng —_—
i f
ée Framing —
rleaos -
Fwd Access/Escape Frame 23
Brage Accem
= Accem Frama 64
3
=
At Accem/Escaps Framae 85
Trunk Framing
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S9086—C1-STM—000/CH—-091

MINIMUM THICKNESSES SS580 CLASS
PRESSURE HULL PLATING PRESSURE HULL FRAMING
$-12| 3.7 17 - 21 i1 -5 50 - 82 62 66 66 - 71 1" 13 17 17 18
¥
S.F. ]— F.F | §.F. .F. F.
S H 110 118 134 1.09 1.04 o =R — MR SF GO JWEB  SF
47 73 - Nl - 44 8
TV-TA| 73-76 21 - §? 60 - 82 63 - 85
weg | S.E. C F.E |WEB | SF. | FF. | weB | SF | FF.
F ] 20
42 # | - u | . - 44 9
8y - 70 72 73 T4
T
WEB SF. I FF_ [WEB |SF. | F.F. | WEB | &.F F.F.
46 73, - e e | - 3t | 100
MISCELLANEQOUS STRUCTURE
° MS
T CATEGORY | HTS Curve No Note 1. (Cotrosion Aligowance!
g 3 {Constanily Cyciad! — - -
$ ¥ HY 80
-g M Piatepiting — - 50 percent of piatng thickness
ae MS
£ CATEGORY it Curve No
3 (Oceaionally Cycled! nrs Platecorroded area - - 25 percent of plating thickness
20 HYBO
a .
-5 | MS. Piaregenera. corrosion - 1732 inch per welted surface for 3
-
e chToEnGCO:tull“ HTS Curve No plat:ng above & hori?ontal plene that mtersects the shell
¥ HYBO 30 gegrees beiow the mam axs —— 25 percent of plaung
thickness ior all plating located beiow the horizonial plane.
Framing for High Pressurs Plating
Stittensr-prting —- 25 percent of web and fiange thickness,
MBT Phting and Framing NOTE 1
Stitlenergencral corrosian — - 116 inch on wed and 'lmge
thichness
Free Flood.ng Structure Plating and Framing 5%
. Erame 77 9
] ‘.’E-
£ 0
%2
33
s w
x
- Pisring _
]
-
ram —
S* ™
Heads —_—
Fed Acssss/Escape Frame 13
Bricge Accem
H Accem Frarme 48
$
=
AR Acoss/Escape Frame §1

Teunk Frapming
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S9086—C1-STM—000/CH—-091

MINIMUM THICKNESSES

|

SSN586

PRESSURE HULL PLATING

PRESSURE HULL FRAMING

17 - 24 24 - 28 28 - 31 3 - 36 - 40 40 - 44 4“4 - 48 49 . 56 56 - 61 64 - 69
WER S.F. FF.| WEB S.F. F.F. | WEB |S.F. F.F.
B? 85 88 1.18 1.2% 137 1.50
.54 B85 - .54 B85 - .54 8% -
44 - 56 66 - 63 83- 8 $9-116 | 116.135 | 135.141 | 141 49 71118 117 - 135 136 - w1
WEB | S.F. | F.F. |WEB | &.F. | F.F. | WEB | S.F. | F.F.
1.26 1.5 170 1.78 1.70 163 1.58 H
80 68 . - | sa | ®s - | sa 85 | -
149 . 185 155 - 166 | 186 172 142 - 148 150 - 155 186 - 157
WER | SF. | FF. | WEB | 5.F. | FF. |WEB | S.F. | F.F.
1.24 1.10 1.00 i
54 | 85 ~ 54 | 85 - .54 .85 -~
MISCELLANEOUS STRUCTURE
" MS
it 4 CATEGORY 1 HTS Curve No. 6 Note 1 {Corrosion Aligwance!
v 3 IConstantly Cycled) b e —_ == o
“E HYBO
“Ei s Piate-piting —— 50 percent of piatng thickness.
!_é CATEGORY i . s
e {Occavonaliy Cycied) 5 Curve No Plate-corroded area —— 25 percent of plating Ihickness
E =] HYB0
_;s CATEGORY i1l | M5 Piategenerai corrosion - - 1/32 snch per wetted suriace for sl
™ (Non Cycled) HTS Curve No 6 piating sbove a horizonial plane that iniersects the shell
HYBO 30 degrees betow the main axis - - 25 percent of plaung
thickness tor ail plating located Daiow the hotizonta! piane.
Framing for High Press:re Plating
Suftener-priting — - 25 percent of web and flange thickness.
MET Plsting sna Framing NOTE 1
Sutienergencral eorronon ~— 1/16 inch on web and tange
P R
Free Flooding Structure Piating and Framing 5% thickness

Hemisphencal
and
Ellipsardal
Haadh

Pisting

Conning
Tower

F u-llirq

Teunks

Trunk Frameng
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S9086—C1-STM—000/CH—-091

MINIMUM THICKNESSES

I

SSN587

PRESSURE HULL PLATING

PRESSURE HULL FRAMING

11 18 18 22 2 28 8 - 34 34 - 4y 46 - 53 $3 . &0 14 - 17 19 - 22 23 28
M T T
WEB S.F. F.F WEB SF  FF. | WEBR SF. F.F.
1186 137 15 156 1.60 1.5 1.29
S0 - 8 | 75 | - 62 75 -
60 62 62 - B¢ BE - 32 88 116 Y16 - 118! 118 - 120 | 120 - 134 2 33 % 40 47 . 851
WES | SF. | FF |WEB | S.F. | FF | WEB | 5.F. | FF.
T T
125 130 140 13 151 1.20 8 s | 75 | - & | m ] R 2 w |
118 121 - 135
T
WEE SF F.F. | WEB S.F F.F.
43 51 —~ 39 A2 =
MISCELLANEQUS STRUCTURE
. AS
- CATEGORY | =TS Curve No 6 Note 1 {Corrosion Allowancel
; 3 iConstently Cycied)  f=a- | Lur — »Q7T0310N Allowance
i3 +HYBO -
&7 Plare-pitting —~— 50 percent of plaiing thickness.
ad M5
P CATEGORAY h Cuorve NO &
£ [4 {Occasiansiiy Cyciedi HTS - d Plate-corroged nrea - - 25 percent of plating thickness
k3! HYBO
.
] AT AY | MS Plaicgeneral corrosion —— 1/32 inch per wetted surisce tor all
e C(N:nccoclm' HTS Curve No. & pigting above 3 honrontal piang that intersects the shell
Y ' HYHO 30 deg-ees Deiow the main pxis - — 25 pircent of piating
thickniess tar alt piating located below the horizental plane,
Fummg tor High Peessure Plating
Suttener-piiing —— 25 percent of web and flange thickness,
MBT Piating ang Framing NOTE 1
Stitfencr-general corrosion —- 1/16 inch on web and flange
thickness.
Free Fiood ng Structure Plating and Framing %%
5
¢ 3 | Mangar 108
s T
£ H ﬁ
] S| Frame a4 76
£ =
- -
= Frams 135 a7
Pisting —_—
-
£3
£l -
8 2 Feraming
Heads —
Fwo Accesu/Escape Frame 17
Hangar to Hull Frams 43
3 Accems Frame 83
-
Bridge Accms
Access Frame 101
Aft Accoss/Escape Frame 121

Trunk Framing
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S9086—C1-STM—000/CH—-091

MINIMUM THICKNESSES

il

SSN585

PRESSURE HULL PLATING

PRESSURE HULL FRAMING

Hemesphorical
and
Ellipsosdal

Heady

Tower

Conning

Pigting

Framing

Teunks

Fwd AsceatE scape Frame 15

Bricgs Acoam

ANl Acesn/Escaps Frame 84

Trunk Framing

12 - 18 18- 21 21-23 2% - 31 31 - 54 6d . 64 64 . 76 18 - 20 2129 57 -8

" - WES $.F. F.F. | WEB §.F. F.F. | WEB 8.F. F.F.

. 1.00 125 1.9

# S s (81| - e ;|- e | & | -

75 - 6 - 94

» T4

MISCELLANEQUS STRUCTURE

o MS

-e CATEGORY ¢ HTS Curve No 12 Note 1: {Corrosion Allowance)

v 2 {Constantly Cycled} —— -_—

2 i HYB0 Curve No_ 13

L] & MS Platepitting —— 50 peveant of plating thickness.

‘;5 CATEGORY W e rT—

LB {Occmwonaliy Cycled) - ]

55 ¥ Y80 T Puste-corroded srea 25 percent of piating thickreis.

[

- B | MS, Piate-general anrrosion —— 1/32 inch per weatied surfece for i

-

el C?J"Ef;:':‘l'" HTS Curve No. € Pistng above & horizontsl plane thar mtersects the thall

HYSQ Curve No 15 X0 degrees below the main axis —- 25 parcet of plating
thickness for all plating located beiow the horirpnisi plens.
Framing for Hagh Pressurs Plating
Stitfensruiung —— 26 percent of web and flange thicknes
MBT Plaiing and Framung NOTE 1
Stitfenergeneral mrrosion —— 1/16 inch on web and Aangs
kness.

Free Fioodmp Structure Plauing and Framing %% e
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S9086—C1-STM—000/CH—-091

MINIMUM THICKNESSES

PRESSURE HULL PLATING

|

| sswssscass |

PRESSURE HULL FRAMING

12-18 "m-2 21-28 | % - 35-84 | 64-84 -7 w-20 2t- 25 5 -83
-
WES S.F. F.F. | WEB S.F. I F.F. | WEB $.F. F.F.
75 4 1 1 e il .
oo 2 n s 108 .50 a7 - &2 2 1 - 80 B7 -
76 -88 9 - 94
:
n T4 I I
MISCELLANEQOUS STRUCTURE
[} ms —
< 5 O(bcn:l:!clfg::l'odl HTS Curve No. 12 Note 1: [Cosrasion Allowance)
i! HYBO Curve No. 13
g{ mMS Pate-prtiing — 50 percant of plating thickness.
T CATEGORY 11
.gg {Occmonatly Cycied) HTS Curve No. 14 4! d srma —— 25 peroam of plating thicknes.
i HY &0 Curve No 16
i
14 § CATEGORY M Putegenersl corrasion —— 1/32 inch per wetted surfsce tor all
et (Non.Cyeled) HTS Curve Nc. & pisting above a horizonisl plans that mtersects the shell
HY80 Curve No. 16 X degress below the mein axis —— 25 percemt of plating
rhicknass for all plating locatec Deiow tha horizonts plane.
Framing for High Pressurs Plating
- - Suffener-pitting —— 25 percent of wab end fisngs thicknes.
MBT Pleting and Framing NOTE 1
. Stitener genersl arroson —— 1/16 inch on wid snd Hangs
i cic .
Froe Flpeding Siructure Plating and Framing 75% weknen

Hemtspharical
ond
Edtiproidal

Heads

Conning
Tower

Framing

Trunky

Fe Ascon/Eenape Framme 16

Sridgs

Aseapm

ARt Acsasa’E scaps Frame 64

Trunk Feammg

The minimum t tor presmurs hel! plating in vy of Frame 46 to

47 tor SSNSBO thell be 1.12 inches.
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S9086—C1-STM—000/CH—-091

MINIMUM THICKNESSES

I SSN584 CLASS

PRESSURE HULL PLATING ﬂ PRESSURE HULL FRAMING
11 -2 -3 M- |- 85 - 81 $1-84 [ 84-T72 1 .-17 17- 28 -7
WEB $.F. F.F. | wES &F. F.F. | WEB | SF, F.F.
1.94° 158 1.78 1.7% 1.7 1.74 .27
1 5e 1.04 - B4 1.04 - 57 1.23 —
72 - 74 74 - 84 4 -0 | 05-8 . - 90 90-92 | 82-W
1.36 .7 in 180 158 153 148
— —- d
97 - W1 | 101 - 104 N
1.18 1.10
—_——— T T E LDl - TR
MISCELLANEOUS STRUCTURE
—_—— . . B ———
. ™S [
=2 e C"E?c’g"ﬂ'ﬂ, HTS Curve No. 17 Note 1: (Corrosion Allowence)
ii orstpmtly Ly HY RO Curve No_ 1§
2 E WS 3 Matepitting — $O pavesnt of plsung thickness.
"
£ CATEGORY H
.’s {Occampnaliy Cucled) HIs Curve No. 19 Sawcorroded ares — 25 perant of plating thicknass.,
3 HYB0 Curve No_ 20
; | CATEGORY Il [ms Plategensrs corrosion —— 1/32 inch per wetted surface for bl
friad {Non.C yched) HIS Curve No. 21 plating sbowe 8 horitonts plana,ghet ntemects'the shel!
v HYBO Curve o, 22 30 degress Delow the Masn sxim —— 25 percent of plating
1 th for st pisting below the horizontsl plane.
Framng for High Presure Pisting
- Stiftense prtung —— 25 percent of wat and tange thicknas.
MET Pistsng antt Framing NOTE
_ Stiffensr general mrrosion — 1/16 inch on web and fisnge
thicknes .
Freo-Fiooding Structure Plating and Frarnig 5%
- *Wote 2:
Y % Frame W0 228
2 b i The munimum t for presure hull platng i wity of Frame 27 to 20
!!%z- Frame 108 EF ] for SSNEGDA hair be 1 15 inches
£ 2
k4
Phuting
it
g: Fowming
(X}
Hasds
Fud Acesn/Esepe Frame 19
Beiign A
.g Torputc Laubiug
-
AR Acsen/Emape Frame 74
———
Trunk Frorwmy
—
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S9086—C1-STM—000/CH—-091

MINIMUM THICKNESSES L SSN605
PRESSURE HULL PLATING PRESSURE HULL FRAMING
1N.-28 | 28-33 | 34-37 | 37.85 | 865-81 | 61.84 | @4.T2 -1 172 s -7

WER 5.F. F.F. | NEB $.F. F.F. | WEB $.F, F.F.

1.14 159 1.76 1.76 3. 1.74
e ‘2 54 1.04 - 54 1.04 - 57 1.23

72-74 74 -78 78 - B8 oS- | W 81-93 o - 96

1.3% 1.7 1. 181 157 153 1.49

96 . %01 | 101. 106 | 106- W8

1.46 1.20 mn
=
MISCELLANEOUS STRUCTURE
° [
ot e O ) HTS CuveNo 17 | Mot 1. (Corroyion Allowsnce)
a e’
% ! ~ vre HY80 Curve No. 18
4 < M5 Plste-pitting — S0 percant of pisting thickness.
e £ CATEGORY 1l Cwrve No. 18
! [y [Occasionally Cycied) HTS . Patecortoded aree —- 25 percent of plating thicknes.
id HY B0 Curve No. 20
: § CATEGORY th L Pigtegenerst corroson —— 1/32 inch per wetied surface for ail
e iNoaC clcd)| HTS Curve No. 21 pisting above & horizontal plane that mtersects the shell
v HYBO Curve No. 22 30 degrees below the main axrs —— 75 parcent of plating
thicknems for all plating located below the horizontal plane,
Frammyg for Hgh Premmyrs Plating
Stuftenstpatting —— 25 parcent of wab and {langs Whicknes.
MBT Pisting and Framing NOTE 1
Stitener genersl corromon — /16 inch on wab and flange
thicknes
Froe Flooding Structure Pisting snd Framing 75%
3 ™ Frame 0 2.8
§ 3 i
f = .
X
Piming —_—
i
e Framing
3e
Homeh —_—

Funl Accum/Ewcape Frame 19

Bridge Assem

Terpato Loadng

Trunks

At Ascoss/Escape Frams 74

Trunk Framing
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S9086—C1-STM—000/CH—-091

MINIMUM THICKNESSES ] SSNGg7
PRESSURE HULL PLATING PRESSURE HULL FRAMING
D-8 k-0 0-17 17-22 2-% 2 - 31 n.x3 1-%
WE .F.
58 28 o8 5% 85 » 2 = S EF
3% -
33 - 40 40 - 42 42 - 68 - 72 72 - 88
n % 28 » 0%
MISCELLANEOUS STRUCTURE
s MmMS
- CATEGORY 1
- g {Constantly Cyeled) HTS Curve No. 12 Note V. (Corrosion Allowence)
!3 HYBO Curve No. 13
28 o Pisteirting — 50 parcant of plsting thicknem.
‘;‘5 CATEGORY II HTS Curve No. 14
ta {Oceamonaliy Cycled) - —
i 13 A Y80 Curve No 15 Plate-corroded sres 25 parcant of plating thicknem.
£,
58 [MS Plate-genersl corrasion — 1/32 inch per wetted surtsce for all
=" c?;:fcov:l:;'“ HTS Curve No_ 6 plating above a horizontal plane that intensects the shell
HYS0 Curve No. 16 30 degrees below the mmn axis —— 25 percent of plating
. thecknass for sl piating loceted beiow the horizontsi plane.
Feaming tor High Premure Planng
StHiener-putting — 25 percent of wab snd flangs thickness.
MBT Pining and Framing NOTE 1t
Stiftener genarsl corrosion — 1/16 wnch on web and flange
Froe-Floading Structure Plating snd Framing TE% theckness.

Hemispharical
and
Ellipsadul
Haeady

Ploting

Tawer

Framing

Canning

Fwd Arosss/Escape Frame 5

Sridge Acoas

Terpetio Loading

Trunks

Att Accem/Evcaps Fruve 58

Yruak Frammg
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S9086—C1-STM—000/CH—-091

MINIMUM THICKNESSES

| ssanses cLass

PRESSURE HULL PLATING PRESSURE HULL FRAMING
12.- % .2 21-28 -3 3t - M1 | MM [ MI18-Maa w20 21-2% 57-63
WEB $.F. FF. | WEB §.F. F.F. | WEB SF, F.F.
TE 54 1.00 128 1.1 1.7%6 187
B0 87 — 82 B7 = B0 B? -
i - 42 42 - B4 54 - 84 .75 | 78 -85 .04
1.7¢ . kL 1.06 L) 74
- =
MISCELLANEOUS STRUCTURE
° Ms o
-9 CATEGORY i .
i H {Constantly Cycied} HTS Curve No. 12 Note 1: {Corrosor Aliowancel
$3 H Y80 Curve No. 13
3; ws Plats-pitting ~— 50 percent of piating thicknes,
rE CATEGORY Il s P
t e {Occruonsty Cycied| . — f
H 5 Y80 Corvs No. 15 Platecorroded srta 25 peraent of plating thecknes.
L
3 E CATEGORY 1 MS Piategeneral coriosion —— 1/32 inch per wetted swrlace for sl
e {Non Cycled) HTS Curve No § plating above 3 horizontal pians that intersects the shell
HYBO Curve No. 16 | 30 degrees beiow the main auis —— 25 percent of plating
thickness for sil plating located befow the horizontl pisne.
Framing lor High Pressure Plating
Stilfensr-pitting —— 25 percent of web and flange thickness.
MBT Pigting snd Framing NOTE 1
e Stitianer-ganeral corromon —— 1/16 inch on web and flange
thicknes
Free-Flooding Structure Plating and Framrng

Hemispherical
and
Elhpsoidal
Hesdt

TR M _
i} .
3 o F raming

Hoath —_—

Fwd Access/Escape Frame 16

Sridgs Acows

Acgtes Frame M10

Teunks

Accam Frame M48

At Accem/Escape Frame 84

Trunk Freming
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S9086—C1-STM—000/CH—-091

MINIMUM THICKNESSES

| sseweos cLass

PRESSURE HULL PLATING

PRESSURE HULL FRAMING

1% - 31 31-68 [ 5B -04 O4 -4 ] W04 -1 IV - IR 1T - 18 % -0 12-M ws - 118
WEB 3.F. £F. | WEB B.F. F.F. | WEB s, F.E.
1.14 186 186 183 140 130 1.82
57 .17 - .75 1.7% - E . -
138 - 140 | 140 - 143 | 143 - 147 ] %47 - 182 | 162 - 184
182 1A2 121 1.1 200 jl
MISCELLANEOUS STRUCTURE
o MS
-2 CATEGORY ¢ ,
g {Comstantly Cyeled) HTS Curve No_ 17 Note }: (Corroson Allowencs)
i HY B0 Curve No_18
e ooy Plate-pitting — B0 percent of plating thickness.
';‘ CATEGORY il e R
€8 IQccamonally Cyelog) Hrvs N0, Mate-corroded - 1 plating thicknews.
56 WY8o Curve No_ 20 ores 25 percent of plating nom.
& -
58 Putsgeneral orrgsion —— 1/32 inch per watted surfsce for sl
- C‘AJ;E:?CC::L.)" HTS Curwe No._ 21 plating sbove a horizonts! pisne that wtersects the shell
HYS0 Curve No. 22 20 degrees beiow the men axis —— 25 percent of plating
thecknem for oli plating iocated beiow the horiaontsl pians.
Framung tor Hegh Prossure Plating
Stltenpr-priting —— 75 percant of web angl Nangs thickness,
MET Plating and Framing NOTE 1
Sultaner gererat corrosion — 1/18 mch on web snd Hange
thickness.
Froe-Flood ing Slructure Plating and Framing 7%
E ]
Yy 3 Frame 14 2400
[ 3 |
il
!2: Frama 155 200
§ S ;
I
Plaing e
£
j: Framing —_—
[} —
Fwd Ammen/Escape Frame 27
Brigge Apcam
4:: Aman Frow 88
2
-
Aft Acoom/Escagn Framm 119
Vrunn Froming
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S9086—C1-STM—000/CH—-091

MINIMUM THICKNESSES I SSBNE616 CLASS
PRESSURE HULL PLATING PRESSURE HULL FRAMING
1931 | 31-80 | S8-84 | 94104 | W04 18] 110-332] 122- 138 % - 30 2.3 08 - 118
WES | SF. | FF. iwER | 8F. | FF |WEB | BF. | F.F
1,14 108 186 183 140 10° 182°
87 1.17 - 758 1.76 - g ] 1.3 -

136140 | 140- 143 | V43. 147 | 147 - 162 | 162 . 184

182 1.42 12 1.1 200
MISCELLANEOUS STRUCTURE
° MS
e ; ic CA‘TE?.OZ:;‘I." HTS Curve No_ 17 Note i: ICorresion Allowancs}
i1 onatentiy HYso Curw No. 78
3; WS Platepitting —— 50 percent of plating thickness,
&3 CATEGORY 1! HTS Curve No. 19
L {Occasonally Cyeied) - [ ! _— ] ¥ .
3 2 Y80 Curve No 30 ate-corroded ares 25 peraant of pisting thicknems.
&
;S CATEGORY 1) | WS Piste-génersl corramon —— 1/32 inch per wetved surfsce for gl
“ {Non Cyeied! HTS Curve No. 21 plating shove » horizontal plane that intersects the shell
HYB0 Curve No. 22 30 degrem delow the misn exis —— 28 peraant of platng
thicknen for all plating ioeted below the horizontat piane.
Frovmg tor High Pressury Plgting
Stiffonerpriting —— 26 parcent of wab and flangs thicknes.
MET Piging ond Framung NOTE 1
Stiftener general corrasion — 1/16 inch on wab and fiange
thacknont.
Froo-Figading Structure Plating and Freming 5%
“Note 2.
‘ -
g 3 Frama 14 250 The mwnimum 1 for pressure hall plating from Frame 126 1o
$v 1§ Frame 120 for SSBNG24 only, shell be 2.00 mches.
FLRT| Fame w5 200
i H The menimum t for premure hut! planng «» wary of Frame 132 to 133
tor SSBNE2C shai be 1.63 inches
Plats ——
2 =
5 E Framing _—
M
Hoats -
Fwd Accass/Encape Freeme 27
Bridgs Asomm
H Assen Frame 86
2
-
At Apsem/Escape Frame 118
Trunk Froming

Appendix C (Sheet 26)
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S9086—C1-STM—000/CH—-091

MINIMUM THICKNESSES

I SSBNS40 CLASS

PRESSURE HULL PLATING

PRESSURE HULL FRAMING

Fod Acesm/Essspa Frave I7

Bridgn Asoan

Acsum Frome 08

Trunks

AR Ascon/Exape Frome 119

Trunk Framing

1% - 31 3 -1 GO -04 | B4 - 104 104 - 199|199 - 132 | 132 - 138 - 32-34 108 - 19
WES $.F. FF. | WER | X8 E.F. | WEB SF E.F
1,44 188 186 183 140 180 18
87 1147 - 78 1.76 - - 1.3% -
138 - 140 1 140 - 143 [143 - 147 | 947 - 162 | 182 - 184
182 142 | F-¢] n 200
MISCELLANEOUS STRUCTURE
WS
s3 o e Hs Curve No 17 | New 1: (Corrosion Aliowsnce)
i Consumtly Cy=t HY®0 Curve No. 18
22 oy Plam-pitting — 60 percent of pisting thicknes.
u
CATEGORY I
!i {Occomonasily Cycied! HTS Curve Ho. 19 Platecorroded srea —— 25 perarnt of plating thicknes.
s 8 HY 80 Curve No. 20
:i [MS Plstege corramon —— 1/32 inch per wetisd surfaee for it
aF l::(A"Y:fco:;‘I'i\ HTS Curve No. 21 plating sbove » horizonial plarw thet ntenects the shell
v HYSO Cunet No. 22 30 degrees beiow the man exn —— 26 percent of pleting
thickness for ot} plsting located beiow the horizontal piane,
Framing tor High Prossurs Plating
Sutiensrpitting —— 26 peroent of wib snd Hange thickndm.
MBT Plat nd F 1
iy et NOTE $Stiftengv general aorrosion —— 1/18 inch on wab snd flange
thickrem,
Fres Fiooding Structure Plauing and Framing %
H ’
¢ o rame 4 2.00
i i
]
!! 33 Fraom 188 200
§ &
z
Plaring —
1 4 b
s: Framing —
Heads —

Appendix C (Sheet 27)
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S9086—C1-STM—000/CH—-091

MINIMUM THICKNESSES

|  sswewrcrass

PRESSURE HULL PLATING

PRESSURE HULL FRAMING

11 .38 28 -5 » - 82 a2 - o .77 7T -84 o - B 12 - 27 .7
WES &F. F.F.| WEB 8.F. E.F.
1.8 152 1.78* 181 128 1.78 1.7
La 1.04 - n 119 -
" -9 91 -84 -7 97 -3 { %03 - 08 | 108 - 100
17 1.80 154 148 120 114
MISCELLANEOUS STRUCTURE
- s i
tt m;‘“f":"d"‘: HTS Curve No. 17 Now 1: {Corrosson Aliowsnos!
] susntly Cv ) Curve Mo 18
< [ —— Pote-pitting — BO parcent of plating thicknem.
w
' CATEGORY 1)
ri {Oveoonally Crebed! HTS Curve No_ 19 - cont of pleting thicknes
;g y prrop No 30 Plate-coroded sres 25 per of pleting .
; § CATEGORY i LiH i— Plategenersl torramion — 1/32 inch per wettes surtace for el
a" NonCyciag] HTS Curve No. 21 pisting Sbove 8 honzontal Plane thet MISFECts the shel!
HYBD Curve No. 22 20 degrees pelow the mun axis —— 25 purcont of pisting
thecknem for ail plating locsted below the horizontal plane.
Framing tor Hugh Pressure Plating
Stiftener-pitting — 26 peroent of wab shd Henge thicknes.
MET Plrting and Framing MOTE 1
Stitfener genersl corrosion —— 1/16 wmnch on wab and flange
Free Fiowding Structurs Plating and Framing TN i )
*Note 2:
T 5 | Femen 228 -

'!i The minwmum 1 for premure kil pleting in wey of Frame 44
41}1 Erome 108 229 for B5NE73, and in way of Frame B1 for SSNET4 and SENETS
; & onty, shell be 1.78 inches,

g Piating —_—
R —
32
[ ] _—
Fudt Acosm/Esesps Frasme 19

H

2
Trunh Framing
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S9086—C1-STM—000/CH—-091

MINIMUM THICKNESSES

SSNE71

PRESSURE HULL PLATING

PRESSURE HULL FRAMING

“.-» 0 - M M -4 “-713! N-W K-8 %5 - ¥ -3 o -4
WEB &F. FF.| weEB | sF F.F.
1.9 187 18 188 178 1.74 158 -
51 {10 74 | 1,2 1
w1 - 108
4
MISCELLANEOUS STRUCTURE
e mMS ——
Se CATEGORY | HTS Curve No. 17 Note 1: (Corroswon Aligwancs)
¥32 |Comstantly Cycled) -
E 3 : HYS0 Curve No. 18
‘g; MS — Patepitting — 50 percent of plaung thicknes.
‘;‘_: CATEGORY 1l e P
8 {Cccanonally Cyeled) : Mate-corroded —2 1 of piating thicknems.
i3 Hvs0 Curve No_ 20 s parcent of plating bt
% 3 LMS Plaregenersl mmrrosion —— 1/32 rnch per wenied surfsce for afl
“r C.AN:E-?‘:O':L;II HYS Curve No. 21 PIALNG SDOVE 3 NONIONTal PIsne (RBEL INTETIRCTS The Ehel!
HYSD Curve No. 22 30 degress below the marn sxis — 26 percant of plating
thickness for ail platmg tocated below the honzontal plane.
Froming for Hagh Pressurs Plaung
— -—— Suflenerpirting —— 25 perarnt of wab and flangs thickness.
MBT Plating and Framing NOTE 1
Stiffener general corrosion —~ 1/16 nch on wab and flange
Froe-Fioading Structure Platirg and Framing T8% thickness.
Y 3 | Frome 2 2.36
e ¥ i
f1i
giz_i Frems 110 237
-
k4
Plating —_—
E.
R
5 A Framing —_—
Hagpdy —
Fwd Accem/Escape Frame 22
Srige Accam
Terpedn Leading

Trunks

At Accam/Escape Frame &)

Trunk Framng
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S9086—C1-STM—000/CH—-091

MINIMUM THICKNESSES J AGSS555
PRESSURE HULL PLATING All PRESSURE HULL FRAMING
: n
i
MISCELLANEOUS STRUCTURE
° MS —_—
e CATEGORY | HTS . Nots 1: (Corrosion Aliowsncel
1 = (Constenily Cycied) Y80 - -
52 o Plate pitting — 50 percent of plsting thicknes.
= CATEGORY Il
;: g {Oceamonasily Cycledl HYS — Platecorroded sres — 26 perceat of plsting thickness.
t. HYBD —
=3 M$ —_— Piste-general corrosion —— 1/32 inch per wetted surfsce for ofl
z+ °m?c°“;d"" HTS —_— plating sbove a horizontal piane that intersects the shail
ve HYB80 — 30 degress beiow the mein exin —— 26 percent of plating
thickness for all plating located beiow tw horizontal plans.
Frammg for Hgh Pryssure Plgung
Stittenar-pitting —— 25 percent of web and flangs thicknes.
Me’ raming
T Piees oa F NOTE 1 Stiffener genaral corrosion — 1/16 inch on wab snd flange
thickness.
Free-Flooding Structure Plating and Framing 5%
k|
g ";i Frame 11
%g 33. Frame 78
F -
Py oo =
£y
3 . Framing ———
Fiands —
H
2
-
Trunk Framing

Appendix C (Sheet 30)
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S9086—C1-STM—000/CH—-091

MINIMUM THICKNESSES

] NR-1

PRESSURE HULL PLATING

PRESSURE HULL FRAMING

MISCELLANEOUS STRUCTURE

MS
e CATEGORY | s
3 3 {Consipntly Cycleg)
83 HYS0
a2
we MS

£ CATEGORY 1)

go- {Occrmonslly Cycied) HTS
_-a Y80
i s _
52 CATEGORY 1) preny
- {Non-Cycled)

HY80 o

Framirg tor Hogh Pressure Mlating

MBT Pisting and Frameng

NOTE 1

Free-Fiooding Structure Piating and Framing

Heads

Hemipherical
and
Elproidat

H
&,‘2 Framing
Hends
H
3
2
-

Trunk Framung

Notwe 1: {Corrosicn Allowance!

Platepitting — 50 percent of plsting thickness.

Plarecorroded arss —— 26 percent of piating thicknes.

Plategenarsl corrosion —— 1/32 inch per wetted surfece for el
plating sbove & horizontal Diane that intersects the shedl
30 degrees below the main axis ~~ 25 percent of plating
thicknass tor ail plating jocatec! below the horimntal plane,

Stiflener-pitting —— 25 peroent of web snd Hange thickasts.

Stitfenergenerp corrprion —— 1/16 inch on web and flgnge
thickness.
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S9086—C1-STM—000/CH—-091

MINIMUM THICKNESSES

l

SSNE8s

PRESSURE HULL PLATING

PRESSURE HULL FRAMING

" .M 41 - 9 90 - W7 | HT- 1|18 1Y -3
WED S.F F.F.
1.9¢ 1.78 173 187 1568
B4 1.14 -
—
MISCELLANEOUS STRUCTURE
. MS —
- CATEGORY .
ii (Comstartly € ) ::s.n Curve No. 17 Note 1 (Corroson Alicwence!
; Lurvs No. IR
3; prey —_ Plategutting — 50 percant of plawng thickness.
fs CATEGORY N T I o 19
.:3 {Occamenally Cyeied| HTS Urve Mo, Plotecorroded sres — 265 percent of plating thechriem,
f HY B0 Curve No, 20
ES CATEGORY I} | A5 Pistegeneral corrosson —— 1/32 inch per wetted surfsce for atl
[ (Non-Cycled) HTS Curve No_ 21 pisting sbove » horizonts! plans that Mtersects the shell
HYB0 Curve No. 22 30 cegrees betow the man axis —— 26 peroent of piating
thucknes for ail plating located below the horiaontal plare.
Frammng tor Hugh Prosasre Pisning
Stittener pitting —— 25 paroent o wib snd fisnge thicines .
MAT Piming ond Frammng NOTE
Stitiener general corroson —~ 1716 mch on wab snd fengs
Technaes.
Free-Fiood ing Structure Pating and Framing %%
} % Frame ¥ 22¢
[ 1,5
i‘! gi Frame 122 196
=
£ S
T
Pligning —
L 4 i
L3
Henls ——
Fud Assom/Escape Frome 22
Bviign Assum
i Torpinio Lonsding
2
[ =3
AR Assass/Escaps Frame 31
Trunk Fromny
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S9086—C1-STM—000/CH—-091

MINIMUM THICKNESSES

J SSNE8s

PRESSURE HULL PLATING

PRESSURE HULL FRAMING

- —

4

.

MISCELLANEQUS STRUCTURE

MS
. o
ce CATEGORY | H1S Curve No. 23 Note ' [Corrosion Attowance!
] {Constantly Cycled) _— e ————
$3 HY80 Curve No_24
‘;5 s Plste pitting —— 50 percent of plating thickness
© CATEGORY (! z T
55 IOccaionally Cycled) HYS veve %0 Pis tooed srea ~— 25 percent of pisting thickness.
s & HYBO Curve No. 26
[
%8 CATEGORY 111 M3 Plategeneral corrosion — — 1/32 inch per wetted surfoce for all
=" \Non Cycted) HTS Cutve No 27 plating sbove & horizontsl piane that intersects the shell
’ HYB0 Curve No 28 30 gogrees below the mmn gxis ~—~ 25 pereent of plsting
1T ) thickaens for Bl DIELING IOCHLIS BHOW 1he horitontal piene.
Framing for High Prassuie Plating
—= Sultenerpining —— 25 percent of web and llange thickneus.
MBT Pisting and Framing
o NOTE 1 Stiffener geneeal corrosion —— 1/16 nch on web and Hange
thickness
Froe Fiooding Structure Plating and Frainnyg 2559
3
¢ = Freme 26
§ Yg
£y 3 !
!! 2z Frams 125
£ 3
k4
£, plimim —_—
3
é 2 Framing e _
ioats S
{
Torpedo Lemding
| Srisge Ascrm
»
‘g Fwd Access/Escape Fr. 82 ]
-
Ah Aceen'Esope Fr 85

Yeunk Framing
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S9086—C1-STM—000/CH—-091

PRESSURE HULL PLATING

MISCELLANEOUS STRUCTURE

MINIMUM THICKNESSES

l SSBN 726 CLASS

PRESSURE HULL FRAMING

! .
|

CHANGE 2

MS
°
- e CATEGORY |
T3 tCanstantly Cycled! HTS Curva No. 23
i3 Tv80 et 26
£ "
ve CATEGORY H S
s {Occanonaliy Cycled) HIs Curve No. 26
2 ] HY®0 Curve No. 26
& o
P
2~ CATEGORY 1il
- (Nan-Cycled) HTS Curve No. 27
HYB80 Curve No. 28
Framing tor High Presaure Plating
MBT Pipting and Framin
- - —|NOTE 1
Froe Flooding Siructure Plating and Framing
75%
T .
H ':i Frarma 17 L
8
12
2T | Frame 184
E ; P——
I
4 § Plating —_—
13
5 L F ruming
ronds .
Fod/Aceass Eecape
| Gridge Accew
‘: Migdehip Actem/Escaps Fr. 05 ]
£
At Acoew/Escaps Fr. 116
Yrunk Framing

mmem

Naie 1: {Coriosion Aliowancs}

Plate-pitting — B0 percent of pisting thickness.

Piate-cortoded srea —— 25 peraent of plating thicknes.

Plategenersl @riosion — 1/32 inch ger wetted surfsce for #ft
plaung sbove p horizonis! plane thet intersects the sheil
30 degrems below the main axis —— 26 percent of plating
thickness tor 8l plating 1ocated DMow the horizontal pians,

Stittenerpitting —— 26 prroent of wab and flenge thicknen.

Stitlener general corrosion — 1718 inch on wib and flangs
thickness.
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S9086—C1-STM—000/CH—-091

APPENDIX D

MINIMUM SCANTLINGS CRITERIA CURVES
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S9086—C1-STM—000/CH—-091

“t'" = thickness in inches

CURVE NO. 1
a=23 - short side
b long side
t = 0125 a /X
K = 0.128 -
3+4a a =]1~
Q= .4
a =5
a =|.6
a .7~
a- .. /
4
7]
. 4
v o
V..
/, af= 9
a =}1.0
prd
. A\ A
7. pd
. WaWa
v ”
//
10 14 t8 22 26 0 34
“a" (inchat)
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S9086—C1-STM—000/CH—-091

CURVE NO. 2 "o

a _ short side
a= b long side
a ={1
t = 0153 a VK e ol 9
a =15
K = 0.125 =6
3+4a° /
a7 /
B
a=sB /
/,
,\
7
S
g d P
/V .
"4
B
) al= 9
/ a=10
4 -
. /)
' Y
7
A
/a A 1A
A
3
_
/V
2
14 18 2 26 0 M
8" (inches)

172

1" = thickness in inches



S9086—C1-STM—000/CH—-091

CURVE NO. 3
a=2 short side 11
b long side s =l / // ,/
1= 0177 a /K AV |/
yam
K= 0.125 A
3+ 4d RIND O 4 / 7
s=8 // /
y.
a=L7 / *
' A /]
l'..\ / y
A 4 s
' 7 7
/ A pd
yARp 4
V4 4 A R
y /,
oAV, A
YV A | 7 -
/ p / -3 .
/
Wi / «t10
4
z 5
/|
//
)
Zirs
4
/4 5 y
/’/
7 3
rd
14 18 n 26 0 34
“a linches)

173

“4" = thickness in inches



S9086—C1-STM—000/CH—-091

CURVE NO. 4
a short side 1.0
a E o= B ee————
b . long side
t = 0113a4/ K
£
K = 0.125 <
3+4a
; 2
a =L
a=j4_ g
‘--5\
7
[, £ ] '
a=L? A
e |
4 s
a=l8
d 5
A A
,):/:/ -
A7 A
7‘ N A
7] Pa ’/ ak P
,// ,1 A \ a=N.0
5 — 3
P v
A A d
r 7
2
Y.
>
10 14 18 22 26 0 k
“a* (inches}

174

“t" « thicknes in inches



S9086—C1-STM—000/CH—-091

CURVE NO. 5
a=2 - short side 10
b long side a =1 y,
. S
1 =0151a /K N .4 2.
K = 0125 XK A V| A
3+ 4a* "4 K
el= b
- B
as=?
/] 7
-8 AN Pd pd
/J/ k)
Ve
-
/]
/ 6
/;/ P ’
'L A 1 X d
//j/ /7 a=9
pd A N i s
// ha =10 !
o
/)
71 14
7 A 11 | 1
7 /7 1 )
4/ 3
/4 A 1 ]
" g
2
10 14 18 7 26 0 34

~g" {inchas}
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“t’* = thickness in inches



S9086—C1-STM—000/CH—-091

CURVE NO. 6
a=2 - short side / ﬁ 4
b long side af=.1 y,
t = 0199 a,/K Py ]/ 4
3+ 40t
a=|b /,
/
// // 1.0
g4 VZ
79 #
"4 pd v
44
// y. AW, AN 8
\ al= .6
/ a7
 / 3
Y7z N al= 8
'/ /| |/
/ / / al= .9
/ A s
4 / j,
//, / // - 1.0
A7 7 7 C A
AL 7T ©
/Yy V. /
/
Z) 4
r//
y.
7
10 14 18 22 30 3
+9" {inches)

176

1’ = thickness in inches



S9086—C1-STM—000/CH—-091

CURVE NO. 7
1.1
a=2- short side g
ng side ap .
b long s 3 / j
t = 0185 & VK —— il / 1.0
(. 0125
T 3+4qat ;'-7/7 /
/ Y 1 A1,
PANANRY 4
/ | a -j/l
yd /
ra =39 8
. / j/
/
y Fa ={1.0 ?
r /
P d v
. 6
77
/ 1
/ 5
W/ /4.9 pd
/9 &AVa
/.
/f
s "4 4
A Y i
pd
(. 3
10 14 18 22 26 30 M
8" (inches]

177

*1” = thickness in inchay



S9086—C1-STM—000/CH—-091

CURVE NO. 8
a - b _ long side
8 short side
t = 0163a+/K
K = Timoshenko's Coef,
at 20 \ 18
N
,/‘
Z o
7 j/ | A
R N A A 4
N2 7 1.,
i \\ 7/ /7 ’
& a = 1.3
S
//// y i 0
Yy k° o1
- gV
N
e 1/ .
/:/:)Z at 1.1 R
VeV
Nad10
7/ -
7 /"9 .
4
//
A
v
A
2
14 18 22 2% Fci] &7
8" (inches}

178

“t'* = thickness in inches



S9086—C1-STM—000/CH—-091

CURVE NO. 9
. b long side
a a short side
t = 0.142 3. /K
K = Timoshenko's Coef.
a=20
-5
=114 k
=13 4
~d
o =112
4 ) am=
// / / \, a={1.1
a =10
7
!
//
// P
>
e
&
4
/
10 14 18 22 26 ]
“‘a" (inchas)

179

1.6

1.4

1Y)

't = thickness in inches

o



S9086—C1-STM—000/CH—-091

CURVE NO. 10 0
a=2-= short side
b long side
Z
t = 0142 a /K - 9
‘ - . -
_ 0125 4 o4
3+ag -is 1,‘
e=.6 rd
al~ .7, 8
e
P4
4 - al= B
v P
yd
/ ( /’/l'j
7 4 7
7 4 .
P a =1.0
D4Vd P
4
5
r .
7 / -
3
2
10 4 18 22 26 0 e * )
“a* linches}

180

“¢** = thickness in inches



S9086—C1-STM—000/CH—-091

CURVE NO. L1

a _ short side
2 =5 ~ Tlongside AN a=l1 N '/
N 4
t = 0160 a /K |5 | 10
0.125
K= 3+ 4t NRY. 7, A
a={B % \\ A 1/ 9
P4
a=\7 N /,
,/,
( B
.
P pd
A A
4 d /
’ 7
W
4
a*8
6
N
ba={9
/ AN
dd 7 N 5
/ fa =10
4
/4
7 ?
V 1/
7
10 " 18 2 26 0 34

“a" {inches)

181

*t" = thickness in inches



S9086—C1-STM—000/CH—-091

CURVE NO. 12
22

_ p _ long side
=3 short side
2.0
t = 0230 a VK N 20
a =15 y,
K = Timoshenko's Coef. e =[1.4 4
a=1.3"
18
/, /
y y
V.
r 4
1.8
e =|1.2
Pa = J1.1
e« =10
14
7
P
A A
12
10
2
1;/
74
"4
B
[ 14 18 n 2% X 3

“a" linches)

182

“t” = thickness in inches



S9086—C1-STM—000/CH—-091

CURVE NO. 13
22

b iong side
a=== ———
a short side
t = 0176 a VK 20
K = Timoshenko's Coet.
18
a =20
a =|1.5 ]
1.6
a={14-
a=1.3
.
a -F.? y
74 1.4
a=|1.14 f /
1.2
/
/ e ={1.0 .
E ;
P 10
///’/ o :
 rY 7 1
B
/,
5
/A
L
10 14 18 22 26 30 34

‘8" (inches)

183

**¢** = thickness in inches



S9086—C1-STM—000/CH—-091

CURVE NO. 14
2.2
Q- b . long s@e
a short side
t = 01993 \/? a=R0 20
K = Timoshenko's Coef.
415
p. .
a={15 vy Ve
ad
a=ha a =14 / .
a=N.2. A —
AN ) AVERVs
4V
/ 14
/.
YV
v Y N
/ \ a=f.1 1.2
7/ P4 « =10
7 ,/’
24, A
//’(/ Z 10
///7
/f// ;
/4
7/00 :
/Pl
/4 /O/
v A
g g
"y
14 18 . ‘nm 26 30 M

184

"t"” = thickness in inches



S9086—C1-STM—000/CH—-091

CURVE NO. 15
20
b long side
@ a short side
=0.153a / K

t =0 a s

K = Timoshenko's Coef.
1.8

a =20
/, 14
7
L
A A
- 12
7~ Z8
e
\ a =16 10
’ / \ a=N4
P
’ Na=h3
} / ‘. ‘j
B
/’/,///
/, o \c- 1.1
>
N
\ a=1.0 8
7
A
)
10 14 18 ) 26 20 %
“g" (inches)
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“e* = thickness in inches



S9086—C1-STM—000/CH—-091

*#¢" = thickness in inches

CURVE NO. 16
a<-2 - short side ™
b fong side
t = 0153 a+ /K el
Ao
K = 0.125 /}
3+4a* THERS
v av.ak
/ 1, ’/
gd /
AV an<n}
r v
A /
'/ ] ><7 ;
Y / N N\
pd N\ A
a=5
\\ \/ R e » R
S a =7
NN
/ \ a=B
Z Py N 5
//;/’ prd L [=-i®
.
I‘/ J/ﬁﬁl a =10
4 pAYy 4 .
// // /V
/A
/4%8"4
A Y 3
4 / & .
14 18 22 26 30 (Y

“g" {inches)
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S9086—C1-STM—000/CH—-091

CURVE NO. 17
2.8

g - B - longside a 2.0
a short side

t= 0313 a /K ‘_1‘;_” 2 1.

K = Timoshenko's Coef.

a =13 /
2A
s =[1.2 /
4 e
a=M.t ) /‘ 2.2
p 4
2.0
g =110
/ y
4
18
"4
[/ s
' A /A
/
/
/ // 1.4
4
/0404 L
/,
/04D,
/ 1.0
14 18 22 26 20 2

" {inches)

187

“t" = thickness in inches
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“t*’ = thickness in inches
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"t** = thickness in inches
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