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RESTRI CTED
Shi p: USS 0' BRI EN ( DD415)
Cause of Damage: Submari ne Tor pedo
Dat e: 15 Septenber to 19 Cctober 1942
Pl ace: Sol onon | sl ands
d ass: DD 409
St andard Di spl acenent : 1570 tons
Length Overall: 348" 3"
Extrene Beam 36" 0"
Draft Before Damage: 11" 7"
Launched: 20 Cctober 1939
1. On 15 Septenber 1942, a submarine torpedo detonated agai nst the port side of

O BRI EN between the stem and franme 6 and about 10 feet below the waterline. The
resulting local structural damage is shown in Photos 32 and 33 and Plate 17. The bow
structure, below the main deck and aft to Frane 10 was bl own away. Frami ng and pl ating
were distorted back to frane 14. Free flooding occurred below the first platform

bet ween franmes 10 and 22. As the bow plunged into sea, conpartnent A-202L on the first
platformflooded slowy to a depth of 2 feet through ruptures in the first platform
and bul khead 14. Bul khead 22 bul ged aft but renmained tight. Bul khead 25 was not
danmaged. The draft forward, which was 11' 7" before danmge, increased to 12' 2". This
damage in itself was not serious and woul d not have placed the vessel in jeopardy.

2. The expl osion al so caused severe flexural vibration of the hull girder. Photos
34 and 35 and Plate 17 show sone of the noderate buckling of hull plating and

| ongi tudinals which resulted near franmes 37, 78 and 123. The nobst serious failures
were in the bottom structure between frames 104 and 108. Wi nkling and buckling of the
shell and | ongitudinals extended fromfrane 104, starboard, across the bottomto frane
108, port. In this region the vertical keel, No. 2 and 6 deep |ongitudinals, several
smal l er longitudinals and shell plating all failed to sone degree. Thus, the entire
bottom fl ange of the ship girder was seriously damaged. In this area nany rivets were
| oosened or sheared. There was consi derabl e | eakage through rivet hol es and open seans
into the forward engine room @un roller path data indicated that the after portion of
the ship was twisted 1° to port.

3. Wi | e danage control neasures were bei ng undertaken, O BRIEN proceeded under
her own power at r.p.m for 13 knots to Espiritu Santos, a distance of 280 m | es.
During passage, wi nd and sea were noderate with little or no swell, and maxi nrum speed

over the ground was estimated at 12 knots. 0' BRI EN went al ongside CURTISS (AV 4) at
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Espiritu Santos on 16 Septenber. The follow ng repairs were nmade by 0' BRI EN, CURTI SS
and the 7th Construction Battalion.

(a) Bul khead 6 above the main deck, the deck of A-202L, and bul khead 14 between
the first platformand main deck were nmade tight by patching holes.

(b) Bul kheads 6 and 14 were reinforced with concrete.
(c) Bul khead 14 and the deck of A-202L were shored.

(d) Divers installed bolts and patches to plug all holes in shell plating
bet ween franmes 104 and 108. Forty hours diving tine was required to
acconpl i sh this.

(e) Renobved 150 rounds of 5" AA common and all except two 600# depth charges.

(f) Stowed anchors and chains aft.

4. 0' BRI EN departed Espiritu Santos on 21 Septenber and proceeded at a maxi num
speed of 11.5 knots to Nounea, a distance of 603 mles, arriving there on 23
Septenber. During passage wi nd and sea did not exceed noderate intensity. During both
passages 0' BRI EN rode easily. Although regular inspections were nmade, no worki ng of
the two parts of the ship were observed. Repairs to the bottom which were nmade in
Espiritu Santos, reduced | eakage into the forward engine roomso that it could be
controlled by one fire and bil ge punp; whereas, the main circulating punp, operating
at near capacity, had been required to control the | eakage before arrival at Espiritu
Sant os.

5. At Nounea, ARGONNE (AG 31) made further tenporary repairs:

(a) A partial bow section extending about half way to the waterline was
installed to protect against the force of the seas during pitching.

(b) At frame 37, starboard, four vertical flat bar longitudinal stiffeners were
installed on the forecastle deck and two partial |ongitudinals were
installed to reinforce the sheer strake.

(c) At frame 77, starboard, three new |l ongitudinal sections were installed to
replace fractured girders under the sheer strake. In addition, a
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tear in the sheer, s trake was wel ded and two partial |ongitudinals were
installed on both the port and starboard main deck stringers. Two parti al
| ongitudinals were installed on the starboard sheer strake.

(d) Details of repairs to the bottomstructure, franes 103-109, in the forward
engi ne room are shown in Plate 18. Significant features of these repairs are:

(1) Deep sections were 21" x 10" x 3/8" welded T s, and extended over a
| ength of 3 frane spaces (63"). Shall ow sections were 4" x 3" x 12 1/2#
wel ded T's and covered 2 to 3 franes. These scantlings were about the
sane or |arger than those of the |ongitudinal which the tenporary nenber
was to reinforce.

(2) The reinforcing |longitudinals were offset transversely fromthe damaged
| ongitudinals they were neant to replace. The |length of the new
| ongitudinals was | ess than the distance between transverse web franes.

(3) No replacenent was nmade for the | oss of effective area of the hull
girder resulting from damaged bottom pl ati ng.

(c) Five torpedoes, eight 300 | b. depth charges, 12,000 rounds of 20 nm
anmuni tion, sonme SC radar equi pnent, and conputer and 36" searchlight renote
control spares were renoved.

6. Upon conpl etion of repairs at Nounea, 0' BRI EN was consi dered capabl e of naking
15 knots in a noderate sea. On 10 Cctober, O0'BRIEN in conmpany with Cl MMARON ( AO 22)
and LANG (DD 399) departed for Mare Island. After getting underway, a slight increase
in the rate of | eakage into the forward engi ne room was observed. This was not

consi dered abnornal because of the many patches and | oose rivets in the bottom As a
precautionary neasure, the ship's force attenpted to conpare the bendi ng across the
damaged section with that across an undanaged section of simlar length in the after
engi ne room The observed defl ections were nearly identical.. In view of the
difficulty of obtaining reliable hull deflection readings at sea, these efforts
probably were of no value. Shortly before arrival at Suva, a distance of 862 mles, on
the norning of 13 Cctober, the reinforcing plate installed on
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No. 6 port longitudinal was found to have failed in tension. During this passage w nd
and sea did not exceed noderate intensity, and turns for 13 knots resulted in a ground
speed of 12 knots.

7. At Suva, an angle was welded to the broken reinforcing plate. The damage and
repairs throughout the ship were inspected thoroughly. No other indications of

I ncreased damage or weakening of the repairs were observed. At 1430, 16 Cctober,

0' BRIEN j oi ned Cl MARRON and LANG i n the outer harbor. Wen the ship reached the open
sea, |leakage into the forward engi ne room again increased to about the rate previously
experi enced under simlar sea conditions. One fire and bil ge punp, operating slowy,
controll ed the | eakage.

8. After leaving Suva, 0'BRIEN crossed the international date |Iine and 16 Cct ober
was repeated. By early norning of 18 Cctober, the rate of | eakage had increased to the
extent that one fire and bilge punp was required to control it. At 0500, 18 COctober, a
second fire and bilge punp was started so that each m ght run at | ow speed. |nspection
reveal ed that the reinforcenent of No. 6 port |ongitudi nal again had cracked in the
sane place as before. Just outboard of this longitudinal the shell plating had a 3

i nch crack along a winkle. The rate of | eakage continued to increase so that at 0900
the two fire and bil ge punps were secured and the main circul ating punp was start ed.
About 1000, the vertical keel was found to be conpletely broken and cracks were
developing in the other deep longitudinals and in the shell plating. Course was
changed to Pago Pago and to pass Upol o cl ose aboard.

9. The ship's force undertook various precautionary neasures to neet energency
conditions, including jettisoning topside weights, assenbling the crew for

I nstruction, arranging communi cation signals, reducing free surface in fuel tanks,
etc. Throughout the renmainder of the day and night, the rate of |eakage into the
forward engi ne roomcontinued to increase, but still could be controlled by the
avai | abl e punmping facilities. At 0337, a shell plate on the port side behind the
dynano condenser broke with a | oud noise and the water |evel rose slowy even after
full punping facilities were used. At 0430 it was necessary to abandon the forward
engi ne room At 0600 the bottom suddenly opened considerably and the forward and after
portions of the hull began to work independently. At 0605 the starboard side cracked
open up to the main deck. The ship was abandoned at 0630, and sank about 0800, having
steaned 1027 mles from Suva and about 2800 mles after having been torpedoed.
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10. Because conplete details of the damage are not avail abl e, cal cul ations of the
structural condition of the ship have been nade on the basis of the danage reported by
the Commanding Officer. In calculating the condition of the ship after damage, it has
been assuned that none of the damaged structure remained effective. Since sone of the
damaged structure undoubtedly remained partially effective, the actual section noduli
probably are greater than indicated. In calculating the condition of the ship after
repairs, it was assuned that all reinforcing nenbers are fully effective. The

vari abl es involved in calculations of this type preclude accurate estimates,
therefore, the results should be considered as changes which m ght have occurred

rat her than precise data as to what actually occurred. They serve to present the order
of magni tude of the changes in strength of the ship girder.

Bef ore After After Repairs
Damage Danage at Nounea
Neutral Axis above Base 10.25 ft. 17.64 ft. 13.78 ft.
Secti on Mdul us of
Ef fective Structure
above Neutral Axis 100% 38% 85%
Secti on Mdul us of
Ef fective Structure
bel ow Neutral Axis 100% 7% 42%
Stress in Bottom
Plating after Repairs,
but before Fl ooding - - 18 tons/sq.in.
Stress in Bottom
Plating after Repairs
and after flooding. - - 21 tons/sq.in.
11. Fai lure of the bottom structure was progressive up to 0600, 18 Cctober. Stress

concentrations undoubtedly occurred in the | ower edges of the reinforcing girders and
caused failure of sonme of them Failure of the previously damaged structure foll owed,.
This progressive failure is evident in the repeated failure of No. 6 port |ongitudi nal
reinforcing section, the small crack in the port shell at 0500, 18 Cctober, the crack
in the keel at 1000, 18 Cctober, and the constantly increasing rate of | eakage into
the engine room Tensile stress in the remaining structure nust have increased as the
engi ne room fl ooded, and additional failures probably occurred

during this tinme. The hull split up to the main deck shortly after the engine room
flooded to the waterline, putting the ship in an extrene sagging condition. The nmain
deck, starboard, started to rupture but did not fail conpletely.

12. 0' BRI EN was | ost because the repairs to the ship girder did not restore
adequate longitudinal strength. Deficiencies in the repairs are:

(a) The damaged material was not replaced adequately. 260 square inches of
mat eri al was danaged in sone degree and only 100 square inches was repl aced.
It appears that the area | ost due to winkled bottom plating was conpletely
negl ected. Medium steel was used to replace damaged high tensile steel
wi t hout conpensation for the difference in strength of the two materials.

(b) The replacenent |ongitudinals were not of sufficient size and | ength, and
were not properly located to distribute the | oads properly. Since the
| ongitudinals were only 63" |long and the di stance between web franes was
108", the longitudinals obviously were not | ong enough to convey the | oading
to intact structure and the ends coul d not have been adequately connect ed.
The repl acenent longitudinals were not in line with the existing structure.
This eccentric arrangenent resulted in stress concentrations at the ends of
both the replacenent and the original |ongitudinals. The om ssion of
additional plating or flanges on the |ower end of the replacenent
| ongi tudi nal s al so served to increase the stress in these nenbers.

Photo 32: O BRI EN DD415 Damage to bow from torpedo hit.

Photo 33: O BRI EN DD415 Damage to bow fromtorpedo hit.

Photo 34: O BRIEN DD415 Crack and winkle in nmain deck plating frane 78,
starboard, caused by flexural vibration resulting fromtorpedo detonation
near the bow.

Photo 35: O BRIEN DD415 Winkles in forecastle deck, frame 37, starboard,
caused by flexural vibration resulting fromtorpedo detonation near the
bow.

e

Plate 17: Profile of Damage, U.S.S. O Brien DD415

Plate 18: Reinforcing Structure, US.S. OBrien DX15

L

SOURCE:
Nat i onal Archives & Records Adm nistration, Seattle Branch
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