- A f PR A TS T S R M WS YR 0 L1 T B SR e T T S A R A T A S e P S A S X
i
I
i
W




24 March 1939 HRL Report No. H-1524

- NAVY DEPARTMENT

BUREAU OF ENGINEERING

Supplementary Report on Deck Stresses
Surrounding a Turret Opening

NAVAL RESEARCH LABORATORY
ANACOSTIA STATION
WASHINGTOE, D.C.

Number of Pages: Text - 3 Plates - 2
Authorization: BuC&R conf.ltr. HP14-6(RP) of L7 November 1937.
Date of Test: 1 January to 1 March, 1939

=

Preparea by:
H

H. B. Maris, Associate Physicist
!

)
Reviewed by:
()

E. 0. Hulburt, Principal Physicist
Superintendent, Physical Optics Division

Y

Approved by:

H. M. Cooley, Captain, USN, Director

Downgrad~4 to UNCLASSIFIED _,
Distribution: e by""Am:m“ty O'f NRL L&tter
BuEng. (2) uS8rgNOa /570 oz /55074
ButsR  (5) Déd 7/2¢/55

bms

APR 4~ 9



TABLE 0F CONTENTS

SUBJECT PAGE
Abstract
EREROMCEIoN » » & » 5 s ek w8 % B e @ % 6 g
() MtEOPEREIBE, o o v v & & & ® s w @ & 5 @ L
() Bcope of the Probla® « = + + « v & @ « & » &« %
CEnplaa T oo w2 o e ks S S e ey K e & 1
Experimental Method and Resuits. . . . . . . . . . 3 |
( a) Model UB ed - - - - - L] - - - - - - - - - - - l
(b) Description of the PlateS. « « « « « = =« « « 1
(c) Comparison with Previous Reports . . . . . . 2
Puggestdonss » « + o w0 o n s s e B8 ome s = 3 2
APPENDICES
Isoclinic and Stress Flow Map « « « « + « + « ¢« « « « Plate 1

P, Q and P-Q Values for Selected Lines. . « « « « + » Pluate 2

APR 4= 19



ABSTRACT

The present report of deck stresses near a turret opening
is supplementary to Reports H-1442 and H-1493.

The barbette of Report No. H-1442 was rigidly cemented to the
deck plate throughout its circumference, and of Report HNo. H-1493
was attached by a slightly flexible angle plate for 30 degrees fore
and aft of the center line of the barbette. The two stress patterns
were radically different.

For the present study, attachment was made by the slightly
flexible method of Report No. H-1493 for tihe entire circumference
of the barbette. The results were in close ayreement with those of
Report No. H-1493, but showed high compression of the deck plate
near the diasgonal axes of the turret.

The measurements of all three reports are consistent and

applicable to steel structures built by the design of any of the
three celluloid models.
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INTRODUCTION
(a) Authorization

1. This study was authorized by Bureau of Construction and
Repair confidential letter NP14-6(RP) of 17 November _37.

(b) Scope of the Problem

24 The object of this investigation vas to fiud why wwo
different measurements of the deck stresses near ¢ turyst operon
as reported in H-1442 and H-1493 had shown suci rzdiecally uiffer ot
results.

CONCLUSIONS

() The rigid cementing of the celluloid deck plste directly tu .-
celluloid barbette, the method of attachment used for Report H-14/-
resulted in high torques between the barbette and deck when the
deck was placed in tension. These torques built up a large trans-
verse compression or -{ stress near the center line of the barbetie
and gave large P-Q values shown in Plates 8 and 9 of Report H-1442.

(b) The more flexible angle attachment used for the H-1493 report
gave complete transfer of forces between deck and barbette, 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
accompanying 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 attachment for the full circumference of thc
barbette.

EXPERIMENTAL METHODS AND RESULTS
(2) Model Used

3. The free barbette in turret 2 of the model used in
Report H-1493 was attached to the deck as shown for turret 1 except
that attachment extended around the entire circumference of the
barbette. The loading conditions were the same as for that report.

(b) Description of the Plates

b Plate 1 shows the stress maps for the deck about turret
2 under tension with the barbette flexibly attached over the entire
circumference.

54 Plate 2 shows values of P, Q and P-{ in the deck along

the transverse center line of turret 2 and at the circumference of
t.he barbette., The solid lines give measured or calculzted results



while the broken lines give estimzted resuits. Points where =0
on the circumference are measured.

(c) Comparison with Previcus Reports

6. A comparison of the P-Q mep with the P-Q maps for
turret 1 in Report H-1493, Plutes 4 znd 8, shows very similar
patterns, but the measurements of the present report are zbout 20
per cent lower. This would be expected becsuse of the wider
section of the deck which is 23 feet for turret ¥, tut only 21 feet
for turret 1.

7. The maximum shear of 170 per cent shown ubout 40 degre:s
forward of the mid-section for turret 2 may ve compaured with the
170 per cent shown to the right for turret 1 in Plete 4, or the
200 per cent shown both right znd left in Plate 8.

8. The isoclinics and stress flow lines of Plate 1 likewise
show a general pattern similar to tanct shown for turret 1 in Plates
3 and 7 of Report H-1493. It is to be noted that whereas measurements
on turret 1 show the zero isoclinic foreward of the center line,
turret 2 shows this isoclinic definitely aft of the center. This
slight difference in stress distribution probably results from the
difference in the deck pattern between turrets 1 and Z rather than
to the methods of attachment between deck wnd barbette.

Qs The § values for turret 2 show in Plate 2 high negative
values not shown for turret L in Plates 5 and 9. Deck forces
near the center line of the ship transferred to the barbette distort
it to produce these high { compressiocns. They are thus an indication
of the extent to which the barbette is taking up deck load.

10, The high value of P stress near the barbette znd on the
center line of the turret indicate that the barbette at this point
is carrying & stress of 110 per cent of the load on a deck free of
cpenings.

SUGGESTIONS

13, It is believed the non-torque proaucing attachment of
the present study and of Report H-1493 gives results applicable to
steel providing the method of attachment for the steel structure
shows a comparzble flexibility. The method of attaching the
celluloid deck to the celluloid barbette for report H-l442 allowed
torques to be trausmitted from the barbette te the deck plating.
Similar torques are nut present in the steel structure; therefcore,
the measurements of Report H-1442 are not sppliceble to the ordinary
steel, barbette, deck structure. They would be applicable To &
steel structure if the method of attachment of barbette to deck
was the same as tiiat used tor the celluloid modes. -
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12 Bigh compression velues of ( near the disgonel radius
of the turret snuw poor gtrength design fur the burbetie, deck
structure. The fore and aft cumpunent of the ( stress in this
regicn must be added tu the total fure and aft load of the deck.
It is prubable that this compressiun adds =bout 5 per cent to the
total deck load under tension. If the deck in its criginal
attachment to the berbette were pre-stressed in this region by s
tensiun, the tutal strength of the deck cculd be increased by
about 5 per cent.

13. Perhaps s wore important aspect of the hign compressicn
values for @ on tne diagonzl axis of tae turret is the probabilit;
that sometime the turret guns will be fired trained wbout 40°
fore or aft and the deck will be reyuired te absorb receil forces
at a time when it is slready under o high compressive lorce. For
such a condition, pre-stressing the deck might ezsily add 50 per
cent %o its ability to absorb recoil shocks.
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ISOCLINICS AND FORCE LINE FLOW MAP
BARBETTE-COMPLETE ATTACHMENT.

PLATE [
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SCALE PLAT OF F, @ AND P-Q VALUES.
BARBETTE WITH COMPLETE ATTACHMENT

PLATE 2
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