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A.ooTRACT 

'l'he present report of deck stresses near a turret opening 
is supplementary to ~eports H-1442 and H-1493. 

The barbette of Report No. H- 1442 was rigidly cemented to tlle 
deck plate throubhout its circumference, and of Report No. H-1493 
was atta.Ched by a slightly flexible angle .t-Jlatc r'or Ju degrees fore 
and aft of the center line of the ba.rbette. The two .stress patte:rm 
V1ere radically different. 

For the present study, attachment was ma.de by the slightly 
1'.Lexible metnod of Report No . H-1493 for the cntlre circum.ferencu 
of the barbette. The results were in close agreement with those of 
Report No. H- 1493, but snow~d hi.~ compression of the deck plate 
near the dia6onal axes of the turret. 

The mec..surements of all three reports are consistent and 
applicable to steel structures built by the desi5n of any of the 
three celluloid models. 
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INTRODUCTION 

(a) Authorization 

1. This study was «uthorizea by Bure~u of ConstructioD ~nd 
Repair confidential letter NP14-6(RP) of 17 lfovember _J:7 . 

(b) Scope of the Problem 

2. The object of this invest.igation v--:is 'LO fin1.1 why ;:,w,J 

different measurements of the deck stresses n<.:<..r 1., turv -::t Oj)er,J ii 

as reported in H-1442 and H-1493 had sho¥.n suc.1 r&.ctica.lly uiftt r : ; 
results. 

CUNCLUSIONS 

(k) The rigid cem~ntinb of the celluloid dee~ pL~te directly "t,o ,. • 
celluloid b{J-bette, the method of attachment used for Report H-1,~ ; 
resulted in high torques between the barbette and deck when the 
deck was placed in tension. These torques built up a large trans
verse com~ression or~ stress near the center line of the barbett( 
and gave large P-Q values shown in Plates d and 9 of Report H-1442. 

(b) The more flexible angle attachment used for the H-1493 report 
gave complete trwsfer of forces between deck and bar~tte, but 
transmitted practically no torque. This resulted in the large 
positive value of Q as shown by Plate 9 of Report H-1493 and the 
accompanyin5 low value or' P-Q. 

(c) The present investigation showed that the stress distribution 
of Report H-1493 was not changed in any important detail by 
extension of the angle att&chment ror the full circumferenc~ of thL 
ba.rbette. 

EXPERIMENTAL METHO.Do AHD RhSULTS 

(a) Model Used 

3. The free lx..rbette in turret 2 of the model used in 
Re~ort H-1493 was attached to the deck as shown for turret 1 except 
that attachment extended around the entire circ,~erence of the 
barbette . The loading conditions v,ere the same -is for that report. 

(b) Description of the. Plates 

4. Plate l shows the stress m.aps for the Jeck about turret 
:.c under tension \1i th the bii.rbette flexibly atto.ched over the entire 
circumference. 

5. Plkte ~ shows values of P, ~ and P-4..,! in the deck along 

~

the transverse center line of turret 2 and at the circumference of 
e barbette. The solid lines give measured or c,Alculc:.ted resulto 
~ .. 
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while the broken lines ~ive estiuu...ted results. Points v.here Q=O 
on tJ.1e circumference are measured . 

(c) Comparison with Previous Reports 

6. A comp:;..rison of the P-Q nu.p wi t..'1 the P-Q mr.,_ps r'or 
turret l in Report H-149.3, Flutes 4 c:.nd 8, shows very simih,r 
patterns, but the measurements of the present report are cbout 20 
per cent lower. This would be expected beC[:.USe of 'the v,ider 
section of the deck which is 2d feet for turret~, cuv only 21 fee~ 
for turret 1 . 

7 . The maximum shear of 170 per C(:nt shov.n c• bout 40 degre )S 

forvm.rd of the mid-section for turret 2 m1ly oe com_J.....r<~d with the 
170 per cent shov.n to the right for turret l in Pli.. t,., 4, or the 
200 ~er cent shom1 both ri6ht and luft in Plutb 8. 

8. The isoclinics t.nd stress flow lilies of Flute 1 like,;ise 
shov.. a general pt:..ttern simil&r to tn.i.,t sho,;,n for turret 1 in Pl&.tes 
3 and 7 of .l{eport H-149.3 . It is to be noted ilil.t w.t1ereas measurements 
on turret 1 sho~ the zero isoclinic foreward of the center line, 
turret 2 shows this isoclinic definitely a.ft of the center. rhis 
sli~ht difference in stress distribution probably results from the 
difference in the deck pattern between turrets l &nd 2 rather than 
to the mett1ods of attachraent between deck t..nd bl-irbettc. 

9. Thti Q values for turret 2 show in Plate 2 hi6h negative 
values not shown for turret .1. in Plates 5 c1nd 9. Deck forces 
near the center line of the ship trt.:nsferred to the barbette distort 
it to produce these high Q compressions. They &.re thus an indication 
of the extent to ~hich the barbette is ts.king Up deck 10.'.ld . 

lu. The hi1:,n value of P stress neur the barbette c.a.nd on the 
center line of the turret lnciicate that the b&rbette at this 1,1oint 
is c&.rryin1:, a stress of 110 _l)er cent ol' the load on a deck free of 
openings. 

SUUzl!:bTIONS 

11. It is believed tht! 1101.-torque proaucing att.s.chment of 
the present study and uf ReiJort H- 1493 gives results 1,1pplicab1.e to 
steel providine; the uH::thod bf attacL.LleUt I'vr the Stt,;el structure 
shows u compa.rable flexibility. Th~ m~thud uf ~ttachin5 the 
ceilU.Loid decK to the celluloid barbette r'or rept-rt H-1442 allowed 
torques ,;,o be trn1smitted from tiw barbette tu the deck plating. 
Simil&.r torques ure nut pr€:Sbnt in the steel structurti; therefc.re, 
the r:ie&surements of Re.iJort H-1442 ~re nut &pplict, ble tu the ordinary 
steel, b,.rbutte, deck structure. They V10ulct be c..pplicr .. ble t0 & 

steel structu.ro:: if the ruethod vi ll.t4clunem, uf burbette to deck 
was the same u.S tH:c. t used r'ur the celluloid nodes. 
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12. Hi6 r, c0t.i,>rcssi~11 Vt J.Ut;S -.:1· {.[ ncb.r th1: diq;'J?1t l r :icius 
of the turret sllu?I puur ::.trenb th desi1:,n f ur the b..r but -..,t.: , deck 
struc,:,ure . Thf:.: fore ""nd b.ft cur:ipvncnt uf the (2 stri:;ss i11 this 
region LlUSt be ad<led tu t.ne t0u .. 1 fur~ t..lld r.ft l o .. u vf t.he ciec.r<. 
It is ;ru b£i. ole thL. t this cor.ipressiun o.dds ~ bvut 5 })Cr cent t 0 th,1 

tuu..l deck load under tension. 11· tbe deck in its .., 1' i 6 i11al 
u.ttachment to the barbette were pre-str1:JSS€:U iit this r..:f$ i...lll by :, 
tensivn, the tut.al str.:311gth of :n~ deck C(..uld be iHcrar.se,1 bJ 
a bout 5 per cent. 

lJ. Perh\.lps a wore iLlpurto.nt uSp1:Jct -_,f th1.: h ... !:.n compr(.;S:>ir :; 
values for Q un tne dia6onw axis uf tilt; turret i~ ttie pr,H)abili t: 
"tl1at sumeti!.'le the turret buus \,ill b0 r'lrej t:-·,i:,ed U~vut. 40° 
fors vr 'I.ft wid th& d.;ck will be re4.uir0d t,., .;.1.bsurb recuil forces 
at a tii;.u \ihen it is ~lready under u liibl. c.,r.1pres1::,ivn 1 ,rec. F,. r 
such~ c0nditi0n, pre-stre3sin5 the deck ci~n~ ~,~iJ.y ~ud 50 per 
cent t.) its c.:.oili ty tv absorb re;coil shv<.,KS . 

-3-
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P-Q MAP 

/:SOCLINICS AMD FORCE LIM£ FLOW MAP 

BARBETT£-COMPUT£ A TTACHMt:MT. 
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.SCALE. PLAT OFF, Q AND P-Q VALUES. 

BARBETTE WITH CIJMPLE.TE. ATTACMMl!NT 
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PLATE 2 


