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NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS 

TECRNICAL NOTE NO. 1553 

CCMPRESSIVE STRENarn OF 24s-T AIJJMINlJM-/U.L FLAT PANELS 

WITH LONGITUDrnAL FORMED HfdLSECTION STIFFENERS RAVING 

FOUR RATIOS OF S'I'D']'ENER THICKNESS TO ~ THICKNESS 

Bv William. A. Hickman and Norris F. Dow 

SUMMARY 

Results are presented for a test program on 24s-T aluminum-alloy 
flat co~pression panels with longitudinal formed hat-section stiffeners. 
The results for panels i n which the thicknesses of the stiffener mater i al 
are 0.39 and 1.25 times the skin thickness are presented and incorporated 
with the results previ ously presenteQ for panels in which the thicknesses 
of the stiffener material are 0.63 and 1.00 times the skin thickness . 
The results, presented in tabular and graphical form, show the effect of 
the relative dimensions of a panel on the buckling stress and the average 
stress at failure. 

INI'RODUcrION 

An extensive experimental i nvestigation of the strength of 
24s-T alumln~loy flat compression panels with longitudinal formed 
Z-section stiff eners was reported in reference 1. The data presented in 
reference 1 were rewor~ed on the bas i s of a selected des i gn parameter and 
were used for the preparation of desIgn charts in reference 2. A s imi lar 
invest igati on is now being completed on panels of the same material with 
formed hat-section stiffeners in order to ~~e des i gn charts and also to 
provide an eventual compar i son of the s tructural efricj enc i es of the two 
types of stiffener. 

This compress i on-panel test program cons isted of four parts. The 
first two parts, for which the thicknesses of the stiffener material 
were 0. 63 and 1.00 ~jmes ~he skin thickness, were reported in references 3 
and 4. The last t wo parts, ~or whi ch t he thicknesses of the stiffener 
material were 0. 39 and 1. 25 times the sk in thickness, have now been com­
pleted and are presented herein with the results of the first t wo parts. 

The present paper deals only with t he data ~s obtained; no attempt 
has yet be~n made to prepare des i gn charts from these data. 
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SYMBOLS 

Symbols for dimensions of panel cross sections are shown in 
figure 1. In addition, the following symbols are used: 

L 

c 

compressive load per inch of panel width, kips per inch 

cross-sectional area per inch of panel width, expressed as an 
equivalent or average thickness, inches 

length of panel, inches 

coefficient of end fixity in Euler column formula 

local-buckling stress of skin or stiffener, ksi 

average stress at failure, ksi 

TEST SPECIMENS 

A typical cross section of the test panels is shown i n figure 1. 
Both the skin and the stiffeners were made of 24~ aluminum-alloy sheet 
with the grain of the material parallel to the longitudinal axis of the 
panels. The with-grain compress i ve yield s trength of the skin material 
ranged between 42.2 ks i and 47. 9 ksi with an average of 41.8 ksi and 
that of the st i ffener ,material before forming varied between 41. 9 ksi 
and 46.2 ksi with an average of 44.3 ksi . 

For the t ests reported here i n, the nominal t hicknesses of the skin 
material were 0.102 inch, 0.064 i nch, 0.040 inch , and 0.032 inch and the 
nominal stiffener thi ckness wa s 0.040 inch. The nominal rat i os of the 
stiffener thickness to the skin thi ckness twits were t herefore cons t ant) 
t he values be i ng 0. 39, 0. 6] , 1.00, and 1. 25 , r espectively. With these 
dimensions known, numerical values for a l l other cross-sectional d imen­
s ions can be found by means of the proper di mens i on r ati os. The 
stiffeners werrrformed from flat sheet t o an i nside rad ius of 0.125 i nch 

for all bends ~::::: J. For panels having ~~ = 0. 39, 0 .63,1.00. 

and 1. 25 , t he wi dths of the attachment flange bA were 0.85 i nch, 
0. 75 inch, 0. 65 i nch, and 0.55 inch, re spectively. The rivet l i nes on 
t he stiffeners were on t he longitudinal cent er l ines of t he attachment 
flanges. 

The NACA flush-r i veting method (method E of reference 5) was 
employed in the construction of the t est specimens. The rivet hole s 
were countersunk on the skin s i de of the panel to a depth of three- fourths 
of the skin thickness, t he countersink htiving an included angle of 600

, 

Ordinary flat-head A178-T alumi num- alloy rivets were i nsert ed from the 
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stiffener side , and the shanks were upset into t he countersunk cavity. 
The protruding part of the upset shank was t hen milled off to provide 
a smooth surface. The rivet diameters and rivet pitches used are shown 
in the following table: 

----

Rivet Ri vet 
twits diameter pitch 

( i n. ) ( i n. ) 

0· 39 3/16 1 I 

. 6 3 5/32 3/ 4 

1.00 1/8 1/2 

1. 25 3/32 3/8 

- -

METHOD OF TESTING 

The specimens were tested flat-ended, without side support, in the 
1,200,000-pound-capacity testing machine a t the Langley structures 
research laboratory . Withi n the range of loads used, the indicated 
load on the testing machi ne was vIi thin one-half of 1 percent of the 
applied load. Prov isions were made for setting the specimens in the 
testing machine in su ch a manner as to maintain the flatness of the 
panels and afford un i form beari ng at the ends. Figure 2 shows a fa i led 
panel in the testing ~~chine. 

3 

Resistance-type wire strain gages were used to measure strains at 
su~cessive i ncrements of load. The gages were placed in those locati ons 
on the stiffeners and sk i n where bucy.les were expected to appear first. 

METHODS OF 'l'REAT ING TEST DKrA 

In reference 6 , t he coeffici ent of end fixity c was found to be 
about 3.75 for panels which Vlere tested flat-ended in the same t esti ng 
machine used in the present investigation . Be cause the panels of thi s 
investigation are similar to the panels of reference 6 , this value 
of c was used in working up t he present data . 

In order to obtain the uverage s t res s at failure Of' the l oad 
at which fa i lure oee LU'red was d: vided by the c:,oss-sectional area of t 11e 
pa-181 . No adjust ment was r.1Hde to off set t he effect of having an une qual 
number of stiff eners and bays . Tl:e effect 0: such an ad justment would 
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be to decrease slightly the values of Of at high values of 
Pi 

and L.~' Inasmuch as the purpose of the present paper is 

be 
ts 

to present 
L/Yc 

test data, however, and not to prepare final design charts, the adjust­
ment was considered unwarranted. 

The local buckl i ng load was determlned by the "strai n-revereal 
method" (see reference 7) as the load at which a plot of the s trains 
near the crest of a buckle first shows a decreasing strain wi th in­
creasing load. The buckling load was divided by the cross-sectional 
area of the panel to give the observed buckling stress. An adjustment 
was made in the observed buckling stress to correct for slight variations 
of the actual dimensions from the nominal dimensi ons of the specimens. 
The method for mak i ng the adjustment is explained in the appendix of 
reference 3. 

Be cause stresses are determined by t he r elative rather than by the 
absolute di mensions of the panels, nondi mensional ratios are used in 

? 
presenting the data. In reference 2 the quantity ~ is developed 

Live 
as a suitable parameter against which to plot t he average stress at 
maximum load. This parameter is used in plotting the results of the 
tests in the present investigat ion . 

RESULTS AND CONCLUSIONS 

The pri mary r esults of this invest i gat ion are to be found i n tables 1 
~o 16 and figures 3 to 18. 

Tables 1 to 16 (facing figs . 3 to 18, respectively) li st both the 
observed and the adjusted buckling stresses, together with t he aver age 

stress at failure, for correspondi ng va l ues of 
Pl The nomjnal 

L!Y;' 
values of t~s are included in the tables for convenience in making 
comparisons with other panels. Values of L/~ are also gi ven. 

In figures 3 to 18 the average s t res s at fai l ure Of js plotted 
p. 

agai nst L/./c for the var ious d mension ra.tios used. The n tial dashed 

pCU'ts of the curve s were computed f r om the cohunn strength of the panels 
based on nominal dimens ions and the corrlbinatlon of Euler and straight-lj ne 
column curves recommended for 24S-11' aluminum-alloy mater:;'ul j n reference 8 ; 
the so i d-l i ne parts of the curves were drawn through t he eXj,er~mental 
t est point s. 

1 1 b d reo,<>Y'dl' ng the ef ~'e t of the The f ollowi ng conc us ons may e ra'rrn c;u.J. -

various dimen s ion r atios on the strength of the test .l;anels . It is 
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assumed that as each dimension ratio is changed all others remain constant. 
These conolusions can only be considered to apply within the range of 
panels tested. 

Pi 
1. At very low values of ~ (long panels that fail by column 

LIVc 
bending), the stress developed by the panels increases with an increase 
in bW/tW because an increase in the height of the stiffeners provides 

P 
increased column strength. For h1gh values of W (short panels 

that fail by local buckling), however, the stress generally decreases 
as b~tW increases because an increase in the height of the stiffeners 
decreases the local-buckling strength. 

p 
2. At very high values of ~ (short panels that fail by local 

buckling), an increase in the ratio bH/tw tends to decrease the stress 
developed by the panels because an increase in the width of the stiff eners 
tends to decrease the local-buckling strength. 

Pi 
3. Except at very low values of ~ (long panels that fail by 

column bending), the stress developed by the test panels tends to increase 
as bS/ts is decreased because a decrease in the stiffener spacing in­
creases the local-buckling strength. 

Langley Memorial Aeronautical Laboratory 
National Advisory Committee for Aeronautics 

Langley Field, Va., February 2, 1948 
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u u u 
Figure I. - Cross section of a test pane/. 
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Figure 2. - Panel after failure . 

~ 
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TABLE 1 

TEST DATA f OR FLAT PANELS WITP HAT -SECTION STIFFENERS WITH ~ = 0 .39 

~Om1n&1 pro port1ons are given 1.0 parenth8ge~ 

Proport1onA of teet epee t. mene TeAt data 

(To r 

bw 
L 

tw bS bH Vc t ( •• 11 
rs rs rw ,;w ( in. ) tS Observ ed Adjusted 

(0 .39) (25) (20) (0.6) 
0·392 25·1 19.9 0.60 3 . 14 31. 3 29 . 6 

.3114 23 .8 20.3 .61 5.21S (1. 349) 31.2 25.5 :m 24.0 19.9 .61 8.uO -- --
24.1 20.0 . 60 12. ~3 -- --

.375 24.0 ~~:6 .59 5 ·31 -- --

.376 23 ' 4 30 . 6 .60 5.90 (1. 430) 31. 7 33·0 

.37u 23· 30.2 .60 14.26 -- --

.31S2 24.0 30.5 .60 21.35 lu.3 1?4 
(UO! 

.371S 23. 9 uo.6 .60 7.67 -- --

.351 23 · 6 UO.2 .61 12.~5 (1.499) 25.0 27.0 

.3111 23 .9 uO.4 .60 20.51 27.2 27.7 

.31S3 23.1S 40.2 .60 30. 76 -- --
(60) 

.371\ 2G·5 61.3 .60 12.53 14.9 15.6 
·31S0 2 .0 60.7 .61 '10'411 (1. 6211 13·1 13.7 
.374 24.6 61.2 .60 ~6:2~ 

14 4 i~:j . 376 23.11 ~0.6 . 60 13: 0 

( 35! (20) 
.394 35·5 20.3 .62 2.93 26 . 0 26.6 
.39 3~.0 19.7 .64 4 .S3 (1.275) 23·3 23.3 

. 3~5 3 .~ 20.4 .62 7 .69 23·5 23· 3 

. 39 34 .5 19.11 .64 11.62 -- --

. 3/10 34 .5 (~g ~2 .60 4.98 24.6 22.9 

. 3~2 34 . 0 30.2 .60 1S.36 n. 342) 24.1 2G .1 

.379 34 .2 31.0 .51S 13.33 25 .6 2 . 9 

.3M 34 .7 31.4 . 51S 19.96 -- --
(uo) 

. 391 35.0 U1.1 .511 7.25 25. $ 27 . 2 

.392 35.0 40.4 .60 12.05 (1.40U) 20 . 11 27. 0 

. 379 3G·6 40.11 .60 19.33 25. 11 211 .0 

.393 3 . 5 40.4 . 60 25 . 99 20·3 23 .7 

.3M 34 . 4 
(~?) 

.60 14.0 14 . 4 60.9 5.01 
.3M 34 . 4 60 . 9 .60 11.35 0 . 510) 14.5 14.5 

J~~ 5U 60 . 2 . 60 13 · 35 iU 13 . 6 
60.2 .60 20 .07 13.0 

.382 ~tj ~~~~ .63 2·72 22·3 26.0 

. 3110 49.0 20.0 .63 '+.tt6 (1 . 2011) 15.7 15.1 

.3114 411.11 20.4 .60 7.02 ~iU ~U .3!-4 49.2 20.4 .00 10·51S 

. 391S 51.0 
(~O) 

.60 4.59 14.7 15. u 0.8 
.396 aO. 7 30. a .60 7 .04 (1.262) 14.4 111.8 
.394 9.1S 30 . ' .00 12 .17 14.4 14.3 
. 31S1 411 .0 30.5 .62 11S.37 15 .7 14 . 11 

:m 51.0 (~~g :t5 1Ua tn 14.§ 
0'4 40. n.313) 13· 

.3911 50 . 40.7 .60 17 .94 iU iU .391S 50.0 40 .1 .60 20.1S2 
(60) 

. 31S9 49.3 60 .2 . 61 11 .34 13·1S 1~.9 

.31S7 49.2 61.7 . 60 11S.117 (1.404) 1~ . 1S 1 .7 

:~~~ tin 01.0 .60 Gn~ 1 . 4 i~:~ 60.7 . 60 12.4 

(75) (20) 

JH tn 20.0 .01 2'~l II-II iU 20. 4 .01 3 · n.141S) 1 .J 
.371S 73 . 2 19.6 . 03 ~:h 7. 1S 7 . 4 
.31S2 73 . 11 19 .9 .02 IS. II IS.~ 

(30 ) 
13 . 4 'j1S6 ~u jO.8 .60 tn 12.9 

.M 0. 4 .60 11.11S9) g .6 ILl 

:m 72 .4 30 . 3 ·51S 10.1S4 U U 72.0 30.0 .01 16.27 
(40) 

tU 6.11 :m 41. 0 . 00 7. 1S 8.1 
39 .0 . 00 10.03 (1. 229) 7 . 2 7 .1 

·3 79 72.4 49 . 2 .60 16.01 ~ .6 11.0 
. 3112 72.1S 0.1 .60 24. 111 . 8 7 4 

(60) 

:!~~ tn 60.4 .62 10.34 S. 6 1S.2 
61.0 .59 17.24 (1.299 ) 6 . S 6 .9 

. 67 77.1S 52.1S .60 ffUg 6 . 5 7.0 

.452 7'. 1S 52·5 .00 1S .2 8. 4 

Pi 
Ci'r ~ 

(\<.sll (~s I ! 

33.7 1.474 
33·0 
29.0 

.859 

.4s6 
19.8 .217 

33 · 2 . 911 
32.4 ·530 
31.0 . 31 ~ 
15· 5 .10 

30.7 .611 
25.11 .343 
29 . 4 . 219 
21.U .106 

25·2 ·333 
24.3 . 191 
24.1 : ~~§ 16. 1S 

31. 3 1 . 391 
30.2 .313 
26.5 .447 
16.1 .1110 

29.9 . 1121 
29.1 .u76 
27.6 .284 
19.7 .135 

27.1 ·535 
27.0 ·321 
26 .3 :~6~ 21.2 

22.3 . 254 
~2.0 . 169 

~U :~~~ 
27.3 1.2311 
26.u .730 

iU :~~§ 
26.1 ·733 
25 ·0 .421 
24,0 
17 :5 .254 

.123 

2U .6 .490 
23 . 6 .2112 

~6:§ .176 
.104 

20.4 . 254 
20.7 .157 

it: :g~~ 

22.4 1.111S 
20.8 . 02S 
17 . 2 .327 
14.0 .1114 

22.9 . 671S 
22.0 ·397 
20.4 ·m 11S .0 

20 . 0 . 421 
21. 0 .262 
21.1 .~~~ 18, 9 

18. 11 .241 
19.0 . 146 
20.1 . 097 
18 .3 .O,! 
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Figure 3.-Compressive strength of flat panels with hat-section stiffeners. 
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TABLE 2 

TEST DI.TA FOR PLAT PANELS WInl lLIT-SECT!O!l STIFFENERS WIn! ~: 0.39 

~lomlnal 'j)roportlons are given 1n pa renthe s es] 

Proportions of test spe c imen s Test data 

L 
<tcr 

tw b S bw b H 7c t (ks1 ) 

rs rs lW bW (in. ) tS Observed Adjusted 

(0.3b) (~) (20) (0. 8) 
. 3 6 .2 19.8 . 82 3 ·32 29.~ 31.6 
-3~ 24 .8 20.1 .81 6. 58 (1.350) 30. 28·5 
· 3 24 . 2 20.0 .82 · 90 29· 8 28 . 3 
·388 24.0 19·8 .61 13·32 -- - -

.376 24 .8 (~g\ .81 5.6tl -- --

.H2 23·4 30.2 . 01 G· 35 ( 1.428) -- --

.376 23 . ~ 30.4 .80 1 . 9~ 28.! ~ . 1 
·372 23· 31.0 ·79 22·3 18.0 1 .7 

·386 24.2 (tg~5 . Bo 8 . 04 -- --
. 384 &.8 40.6 . 80 13.1,2 (1.493 ) -- --
. 382 .2 40 ·7 .80 21.43 27 . 6 28.4 
.384 24.2 40.6 .80 32.09 -- --

.381 24.0 
(?O) 

.82 l' . O~ 11., ll.~ 61.0 
.3~8 2~.9 /;1.0 .80 21.6 (1. 598) 12. 12. 
.3 8 2 ., 60 .6 .80 34.62 14.~ 14 . 7 
·386 24. 59·5 .Bl 52.05 12 . 12 ·9 

(3
G
) (20) 

· 391 3 · 7 20·5 .82 3·01 25·3 28·7 
.394 35 .0 20.2 .81 ~.16 (1.280) ~.3 &j . 3~0 35· 5 2°'1 ·78 . 16 .2 
.3 8 35·2 20. ·79 12·33 -- --

35 . 4 
(3~ ) 

.82 23 · 0 24.2 .3fig 30 .4 ~ . 20 
·3 ~.4 30.~ .Sc .84 (1.345) 22 · 9 22 .0 

J6~ 3 . 5 ~? : t~ 14·02 23 .9 24.7 
. 6 1.1 21.06 -- --

.390 34.8 (tg ~ 9 
:~ 7.58 

(1.403) 2~'4 25. I 
.3~0 35.0 41.0 12.62 22 . 22. 
.3 8 34.9 41.4 :~ 20 . 26 -- --
·395 35 . a 40 . 5 30.28 -- --

. 380 ~3· ~ 
(~g~6 .So 12 . ~5 14 .~ ~.8 

·370 33· 62 .0 .80 20 . 3 (1.502) 14. 1 . 0 

:m 33.8 60.8 .81 GU1 12. 6 13.4 
j5·0 61.0 .80 11·9 12·3 
<5~) (20). 

.8~ 2.80 21.5 .39~ 50.3 19·8 21.1 
.3~ ~1. 3 20.6 .7 4.76 (1.213) 12 . 3 16 . 1 
. 3 6 9.2 20 . 6 : ~ 7·49 1 .0 IG·5 
·386 49.0 20 .2 11.27 13 . 8 1 .7 

49.7 
nO ) 

. 80 ~ . 82 18.2 18.0 · 385 30.6 
.367 GO' O 30.1 .80 . 07 (1.267) 13 · 8 13 .8 
·3 ~ 9.~ 30 · 9 .80 12 ·G4 15·9 15.~ 
· 39 49 · 30 . 0 .80 19. 1 15.6 15. 

: '6~ 50.6 '4g ~ 6 . ~9 7.08 15.~ 15.8 
51.9 G9 • · a 11.80 (1.318) 12 . 1,.8 

:~?8 50.9 0.8 . 80 13.86 14 · 1 1 .6 
. 00 50. 1 40 . 0 . 80 28·n 15· 1 15 ·2 

· 381 48.6 
(~C) 

.80 l1.°e 14 · 7 61.2 15·3 
· 384 48.6 60. 6 .80 19.7 (1.403) 13.0 13·2 

J~6 tr 2 ~6J . 82 ~U~ iU 12 . 8 
8 . 2 . 82 12.1 

.382 (tr8 
(20) 

. 80 2·56 20 . 2 12 ·Z 12 . , 
. 380 7 .2 20.6 .80 4.16 (1.153) 10 • 10 . 
.380 74.0 20 . 2 .80 6.64 8 · 5 0·3 
·380 74.4 20. 6 . 82 9·97 9. 0 9 ·0 

(30) 
· 382 73·2 30.5 .78 4 . 23 10 . 6 10 . 1 
.380 73 . 2 31.2 . 76 7.22 (1.194) 9.8 9.4 
·H8 7

2:f 30·7 . ~8 11.57 7·9 7.4 
-lio 75· 29.9 · 2 17 · 32 7· 0 7 . 0 

.382 72·9 (tg~6 ·79 6.45 ~ . 4 6.~ 
, '~4 72 . 2 40.~ :~ 10·72 (1.233> 

6j 7· 
'G 2 72 . ~ 39· 16·90 6. 1 
. 17 72 . 37.2 .78 25 · 59 7 ·9 7.4 

(~O) 
10.8~ 6.~ 6.~ "b3 73.9 59·3 .~9 

· 3 7 7e'~ 60.0 · 0 16.1 (1.304) h 7 · 
'l97 59 . ~ .eo 28.06 6.5 
• 12 kll 57 . .80 43.36 7.4 7·5 

Pl 
(if 0iFe 

(k.' ) (ksl) 

34 .2 1.~18 
32.8 . 09 
30·5 ·472 
19·3 .200 

~1.6 .810 
32 . 2 ·501 
31.4 .305 
18.9 .123 

29·3 · 554 
2~.2 ·332 
2 .4 . 201 
22 .1 . 105 

22.8 . 285 
23· 5 .177 
22·3 .105 
15 · 5 .049 

30.6 1.327 
~.O ·733 
2 .6 .457 
18 .0 .190 

.76~ 29.2 
27.6 .42 
27 .5 .264 20 . 6 . 13 

~U .466 
. 300 

25.2 . 178 
22.9 . 108 

21.8 .268 
21. 9 . 161 
20 ·7 : ~~ 15·1 . ~1 

1. 323 29·9 
25 . 6 .665 
2a· O .380 
1 . 2 .200 

~.8 .6~1 

'G .3 8 

~L .24h 
.120 

23 .7 ·iflB 
23 . ~ .2 8 
22. . 162 
18. 2 .086 

1~.8 .240 
~U :gM l~.~ 

22 .1 1. 011 
21. 8 . 61 
20 .1 .355 
11. 0 .129 

24 . , . 700 
22. · 377 
21.2 . 223 
17 · 3 . 122 

21. 0 .410 
21. 2 . 249 

~9: 6 . 157 
.094 

18 .0 .221 
1~ . 2 
1 .2 

. ~1 

.0 6 
IS.} .047 
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TAllLll 3 

TEST DATA FOR FU.T PANELS WITH HAT-SEC":'IOII ST!FFC::IERS WITH .:t = 0.39 ts 
~omloal proportions aN g1 ven 1 n parenthe ••• ] 

~ = 1.0 

Proportions or test speclr.tena Teat da ta 

L 
ITer 

tw b s b W b H 7c t (ko1 ) (ir 

ts tS r;; bw (ia.) ts Observed Adj usted (kll) 

(0.39 ) (25) (20) (1.0) 
. 374 2 3·l 20 . 1 1.00 3 . 54 32 . 2 28.8 )4·5 
. 37~ 23· 20.2 .99 5·70 ( 1 . 351) 32 .4 29·~ 34 ·1 
.~ ~n 19· b 1.02 9·28 -- -- 30.0 
. ' 3 19. 1.02 1} . 91 - - -- IS·5 

• 3~8 23.~ 
<3~) . 

·99 5·82 29· 7 3C. l 31. 6 30.0 
.3 2 ~. 30.4 1.00 9·74 (1.424) 30.4 30.8 31.1 

:~~e . 1 30. Z 1.00 15 . 55 -- - - 30 . ~ 
24.3 30. .99 23.2') -- - - 21-

.388 24.2 (tg~~ ·99 8. ~1 24·7 24 . 6 28.4 

. 308 24.0 G9 . 1.00 13. 8 (1 .486) -- -- 28 . 6 

.385 24.2 0.0 1.00 
~t i~ 22·9 22.9 25·a 

.386 24 .4 40.5 1.00 -- -- 21 . 

.37~ 23.4 (Zg~4 1.00 13·35 11.5 11.7 22 · 7 
· 37 23.') 60.2 1.01 22.31 (1.582) U·5 11.9 22.2 :m ~U 60 . 2 .99 ~5.62 ll·G 11.3 20.~ 
· 7 60.6 1.00 3.40 10 . 10 . 6 14. 

(35 ) (20) 
.386 35.1 20 . ~ 1.00 3.18 25 ·1 25· 1 32·7 

·G84 35·2 20. 1.00 Ul! (1.281) 23·0 23 . 0 28 .§ 

: ,~~ 35· 3 20.1 1.00 23 · 2 23 . 6 28. 
33 · 5 20.0 1.01 13·03 -- -- 19·0 

. 391 3~ .4 (~g ~ 2 1. 02 ;·52 22 . 0 22 .4 20 . 6 

. 391 3 ·7 30.~ . 9~ G· 21 (1.;47) & . 5 ~.2 ~U • saO 34.7 ;0 . · 9 1 .64 ·5 · 3 
· 6 35 . C 31.1 1.00 21.99 20·9 20 · 7 21. 3 

.3~ 34.~ {t~~2 · 98 7·90 24·5 25.1 ~.6 
· 3 33 · 40 . 6 1.00 1 ~ .19 (1.403 ) 23 . 0 K6 
.3Z2 ~ 3. Z 41.8 l.00 21.06 2~.2 · 3 24:G 
. 3 1 33 · 40.3 1.00 31.58 1 .4 1 .6 19 · 7 

·390 34.6 (~~8 1.00 12 . 82 12.1 12.6 21.0 
.3~9 33 .8 61.6 1. 00 21.114 (1.495 ) 12 .1 12.0 20·3 
.3 2 jG.8 60.6 1. 00 34. 31 12 . 6 13 ·2 ~.6 
.381 .2 61.4 1.00 51.)6 10.3 10.8 . 6 

(50) (20) 

. ~6 GO.9 20.2 1. ~2 3· 00 17 ·9 18.6 28·3 
· 2 9·0 20.4 ·98 4·94 17·9 17·2 ~ . 5 
· 02 50 .4 20 .0 1. 00 7 .~1 (1.217) ~:b 15 . 2 
. 404 51.0 20 .2 .99 11. 2 13.6 19 :~ 

(30) 
. 400 51.4 30.~ 1. 00 6.13 16 . 3 17·2 24 .7 
.400 51. 2 30 . 1.00 'll (1.272) iU 15·2 24.1 

:m G1.1 30 . 4 1.00 13. 1 17 .1 24 ·3 
8.7 31.1 1. 00 20.40 16.2 15 ·4 21. 0 

(40) 
.404 51.2 40.3 1.00 7.41 13·9 14.6 23 ·4 
. 402 51. 4 40.2 1. 00 12.27 (1. }20) 16· a 17.~ 22.4 :m 51. 1 40.2 1. 02 19 · 70 Ie· 14 . 22.7 

51.0 40.8 ·99 29·;4 1 .0 14 . lS.4 
(60) 

· 388 49 ·4 11.6 u . 8 18 ·9 60·4 1.00 1~.~ 
· 388 49 · 4 6O·Z 1.00 

~~.3 
(1.403) 10 . ') 11.2 18 ·5 

.3~ t§·2 
(:I). 1.00 Ui 10 . 0 10.4 16 : ~ 

·3 .4 60.8 1.00 10.8 11.? 14 . 
m) (20) 

.380 73 · 6 20 . ~ · 99 2.68 13 .4 12.9 22 .2 

.380 74.1 20. ·99 4.30 (1.157) 9 ·4 ~.2 24. 1 

. 380 73 ·z 20.2 1.00 16:~§ ~.O :J ~:g .382 7~· 20.0 ·99 . 8 8 . . ( jO ) 

. 382 72.4 29·6 .96 4 .54 10 '
G ~.8 23 . 9 

.383 KG 30.2 ·99 7.60 (1. 200) 9 · · 9 a . l 

.381 30.2 1.00 12.17 U ~.O 21. 0 
·378 73 · 0 30 . 8 ·99 18.21 .1, 18.0 

.390 75·2 (tg~ 6 ·99 6·70 8.8 8·9 20.8 
.418 72 . ~ 36 . ~ . 9~ 11.16 (1.238) 8.8 8.2 22 .1 
·417 72 . 'I · ·9 17- ~ ~ .9 ~.5 2 1.6 
. 450 77 .8 3 ··5 1.00 26 . .0 ·7 18 .7 

(60 ) 

· '~9 73 · 2 61. 2 loCO 11. ~4 8 . 8 8 ·
G 18 .~ ., 0 72.~ 60.0 1.00 18. 7 (1.309 ) 6 . ~ 6. 18 . 

·G98 76 . 60.~ 1. co CO. 15 7· 8.2 17 · 
· 00 76.4 59· 1.00 5 . 19 7·9 8 . 2 14.2 

Pl 

~ 
(k .O 

1.~1 
. 25 
.4~5 
.1 3 

.78
G .46 

.2~ 
.13 

·519 
·312 
.175 
.100 

.2Z4 

.1 0 .ou 

. 0 

1.345 
.680 

:1§~ 
·709 
.410 
.248 
.133 

·464 
.27C 
.166 
.089 

.2GI: . 1 
·087 
.~3 

1.173 
.~2 
·3 7 
. 203 

. 624 

. ~67 

. 231 

.134 

.424 

.245 

.1M .0 

. 221 
·130 

:gU 
.978 
.650 :m 
·643 
.356 
. 212 
.121 

.392 

.250 

:6~~ 
.218 
.130 
. 078 
.042 
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Figure 5-Compressive strength of flat panels wdh hot-section stiffeners. 
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TABLE 4 

TEST DATA FOR FUT PANE:.s WITH HAT- SECTION STIPFENEJlS INITIl ~. O. ~9. ~. 1.2 

G aminel proportions are gIven In parentheao.] 

Proport1ons of t est s pecI mens Teat data 

L 
CTcr 

tIN b s bw b H Vc 1: (k a1 ) ar 
tS tS t; "- (lA. ) tS Ob.served AdJu.ted ( ka l) 

(0· ~9) (25.) (20) (1.2) 
·n6 23 . 5 20 .1 1.20 3. 66 31.8 32 .8 33 . 8 
· 376 2~ . 0 20 . 0 1.21 6. 06 (1.35~) 30., 26 . ~ 32.6 
·376 2)'G 19. 8 1.20 ~ . 63 29. 26. 30.~ 
. 378 23. 20.2 1.19 1 . 51 -- -- 19· 

· ~'[l ~.8 (5g~4 1. 19 5.95 28.6 26·5 ~0·7 
· 3 4 . ~ 30.5 1.20 10.07 (1.423 ) 28 · 5 23 ·6 29 ·9 
· 382 24.1 30 . 6 1.20 16.10 -- -- 29·7 
.384 24 . 7 31.0 1.19 24.10 20.4 21. 7 20·9 

·380 24.0 (tg~2 1.19 0·57 19 · 5 19 . ~ 27·8 
. 382 2a · 6 '.0 .2 1.20 14.25 (1.479) 20 . 6 20 . 2z-4 
.3~8 2 .4 40 .8 1.20 22 '14 2~.1 24. 1 2 .~ 
.3 1 24.4 40.6 1. 20 34 . 1 . 9 19 . 5 19· 

23.6 
(§O) 

8.0 8.4 .371 61.§ 1.20 13·17 20·3 
·n6 23 .4 59 · 1.22 22 ·77 (1.568) ~ . 1 7· 3 21. 3 

:m ~ :g 61. 0 1.20 ~n~ .8 n ~G · 6 61.8 1.20 0.8 1 .0 

(35) (20) 
·388 ~ . 4 20.4 1.20 3 . 34 26 . 9 g . 5 30 . 1 
· 3°8 .9 20. 5 1. 22 5·61 (1.286) 24.2 .0 29 . ~ . 387 3G·0 20 .3 1.20 9·05 23·2 23 . 3 26. 
·389 3 · 7 19· 5 1. 30 13·55 -- -- 19· 

· ~9 1 35· 0 '~g~4 1. 22 5.68 22 · 5 22 .7 ~U ·!92 3fi '0 30·5 1.18 9.46 (1. 348 ) 24 .2 24 · 3 
.3~1 3 . ~ 30.~ 1.18 15 · 17 23·5 2~·5 26 . 0 
. ~ 6 34 . 30 . 1.22 22.81 20.0 19·3 20.9 

. 378 3e ·4 'tg~8 1. 20 0. 23 17 'h 18.4 24.9 

.390 3 ·7 40 . 2 1.20 13·56 (1. 402) 21. 22 . 0 24.3 

.369 ~3 ·9 1.1.6 1.17 21.6Z 20.1 20.8 24 .1 
· 386 3~ ·7 40.1 1. 20 ~2. 51 16.0 16. 0 17·8 

·~3 sU (~g~~ 1.20 1,.20 8.< 8·7 20 .1 . ~ge 59 . 1.20 21.93 (1.487) U fi·9 19 · ~ 

:5§i ~~.2 60.0 1.22 ~: . 20 il·6 
.2 60 . 6 1. 22 2 .78 8 . 2 8J . . 0 

'~fi4 (~g~5 (~g~, 1.20 3 . ~ 20 .2 20.6 27 . 0 
· 3 fi 9· 1 20 . 1. 20 L (1. 221) 17·e ip 25 .1 
· ~9 50.8 20.4 1.18 14 . 2~.4 
·392 50 . 0 20 .4 1.18 12.41 16.0 1 .0 20 .0 

. ~8~ 49 . 8 '5g~9 1.18 U~ 16· 3 16.1 24·8 
·38 4~.2 3

0·e 1. 20 ( 1. 276r 16.0 15' fi 23·2 
·380 4 ·a ~O . 1.20 14.11 14 . ~ 1~ . 23.6 
. ~84 48 . ~O.~ 1.20 21.15 15 . 15.1 21 . 8 

.~~2 49 .7 'tg ~ ~ 1. 20 7.6a 14.0 14.2 21.6 
· ~ 0 4~.0 41.0 1.20 12·7 (1. 322) 15 ·7 ta·l 21.7 
.3~ 4 .8 40.4 1. 20 20.35 15. 0 · 3 21.1 
·37 48.7 40 · 5 1.22 30.56 15.0 14. 2 16.4 

·386 4A. 6 (~g ~ o 1. 21 12 · 58 ~.4 P 18. 2 
·386 48. 8 60.8 1. 20 20·91 ( 1.402) .0 .2 lZ .6 

Jro ~n ~:e 1.21 ~6J~ ~.8 U ~4.·8 · 82 1.22 .0 1 .0 
(75) (20) 

.~82 7~.4 20 .4 1.21 2.83 14 .0 13.4 21.0 

.385 73·5 20.0 1. 21 4·65 (1.161 ) 11·5 11. 1 22.0 

.382 73 ·0 20.0 1.20 7.~6 9·9 9·4 20·9 
·393 75·2 20.6 1.18 11 .06 9·9 9 ·9 16.2 

72'l 
<3~) 

1.21 U3 10.6 22.4 . 373 29 .6 11.2 

:5~G 
72. 30 .1 1.20 ( 1.204 ) ~.1 8.6 22.5 
74.0 ~0.8 1.18 12.CS .6 8. 1 19·7 

· 37 7~.2 29·8 1.22 1,) .06 8.5 8.1 17·9 

.438 7G·4 (~~~4 1.19 6.99 ~.9 8.0 21.~ 

.~6 7 .4 36.0 1.19 11.61 ( 1.243) .1 8.0 21. 
· 8 75 .2 35.~ 1.19 18 . 62 7 ·0 7.0 21. 0 
·454 77-9 35. 1.20 2i·n 7 .4 7.9 18.2 

·385 72 . 8 
(~9) 

6.4 6 .0 58·2 1.20 11.70 1~.1 
.~82 72.~ 5~.2 1.20 19.45 (1.311) 7 . ~ 6· 9 1 .6 

:GgG 72. 
5 'fi 1.20 ,1.1l 7 · 7 'a 17·3 

76.3 58. 1.20 6.6 7·6 7· 13.9 

PI 

L7?o 
(k.1) 

1.274 
.743 ·m .1 

.749 

.431 

.268 

. 126 

.490 

.2~ .1 5 

.0 7 

.246 

.160 

. ~£6 .0 1 

1.182 
.685 
·382 
.191 

.660 
·390 
.236 
. 126 

.433 

.256 

.15fi 

.07 

.231 

.1ru; 
:g£o 

1.067 
.609 
. ~52 
.201 

.608 
·341 
.218 
.1~4 

.382 

. 229 

.140 

. 072 

.206 

.120 

:g~~ 

.8F 

.5 2 
·H6 
.173 

. 574 
.351 
.171 
.115 

. 387 

.~9 . 3 

.0 3 

.196 

.128 

. 014 

.040 



NACA TN No. 1553 17 

40 T 

10 

~ t7/ -- ~ 

d ~ ~ A 

J V 

tIl f1 II/ 
11/ 

~', :n', 
~' b 'If 

/ =25 ~ 35 

S I 

30 

20 

~ ° f- 02--l 

T T 

bw 
t;; 

-
0 20 30 

..() 

0 30 

10 

I,., 
(> 40 !2"""": :...--"" 

~ .7 --" 0 
'1 60 -

,-/~ /' 

II I!/ I / 
I / 

/I / 

~:' I ~'/I 

~' :" 50 ' 75 

20 

R 
I ksi 

L/'/c ' ~ 
Figure 6 .-Compressive slrength of flol panels wilh hal-section sliffeners. 
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TAllIE 5 

TSST DATA FOR FLAT PAKELS WITH HAT-SKeTIOK STI FFSNSRS WI!H ~. 0.6~ . ~. 0 . 6 

l!OIllnel proportion. are gi ve n i n p&r.nth ••• ~ 

Proportion. or teat apec l mena Teat data 

"'or 
t w b S bw b a *" t (1,.1 ) ~t 
t; G r. lii (in . ) t; Ob •• r ved AdJ .... hd (ko1) 

(0 . 63 ) (2l ) (20) (0.6
A 32.4 }6 .~ . 632 2 .4 20 . 2 · 5 2.48 3~ . 0 .62J 26.0 20.4 .59 4 . 99 (1.721) 32 . 7 3 . 6 ~ . 

. 61; 
26.1 20. 5 .60 7.51 -- -- . 8 

.62 26. 0 20 ·9 .60 12 . 52 -- -- 27 .1 

.69Q 25.7 
(3~) 

. 63 ~.24 34 . 8 36. 1 36.9 27 ·1 
.638 26.2 30.2 .61 . 3~ (1.880) 30· 7 ". 1 34 · 3 
.615 ~U 30.6 .58 12.~ 32.4 33 · 2 " .7 
.612 29 .9 .62 20 . -- -- 26.5 

.638 26.~ (t~~3 .60 5.90 29.6 30.0 31.0 

.634 2t· 40 . 0 .62 11'12 (2.016 ) 2J.5 27.6 30. 8 

.~~( 2 .1 41. 1 .61 17. 9 2 .1 29 .4 30.0 

.6 ° 25.4 40.2 .62 29.32 -- -- 26 . 5 
(60) 

.623 25 . 8 60.3 .60 ~. 31 1~.5 16.0 24 . ~ 

.625 

~:1 
60.1 't9 1 't6 (2.235) 1 .0 14.0 24. 

.630 57.~ · 0 lh~ 14.8 ~U ~U .626 60, .60 15.2 
(35) (20) 

.652 35 · 6 19.' .54 2.~0 25.~ 26 . 6 34.3 

. 6~ 3p 1~ . 6 .60 4. 1 (1.585) 2Z' 28.0 
12 .6 1 3 .0 1 .~ .64 7·14 2 . 27 .8 3 .1 

. 644 36.8 19 · ·59 11.91 -- -- 2 . 0 
(30 ) 

26.4 ".4 .656 36.1 28.5 ·59 ~ . 74 21. 8 
. 6~1 36.7 30.1 .62 .04 (1.725) 24·1 2 .1 31.2 
.6 ° 36 . .2 ,0.0 . 60 12.02 22 . 6 24.1 31.6 
.654 36·9 29·6 . 60 20.13 -- -- 24.9 

.6~ 36.8 
(~?) 

'28 5.16 22.2 24.2 28 · a 39.8 
.6 31·0 39·6 · 2 11·44 (1.848 ) 21.0 ~.4 2~ . 
.64 36.4 39·6 . 61 1~ . 21 22.4 . 2 2 . 1 
.636 35·9 39 ·1 .61 2 .56 23·5 24.5 26.1 

(?O) 
.6~6 36.6 59·2 .60 ~.20 It· 3 14.9 U·l 
.6 ~ 36.2 55 ·0 .60 1 .20 (2.053) 1 .6 1to .4 
.63 35.~ 60 .0 .59 GU~ 1 3' b i :~ 22·9 
. 696 35 . 55 . 2 . 60 16 . 22.2 

.~6 {~~~8 {~~~8 .60 , .80 18.5 1t-l 30 . 5 

.6 1 50.8 19 · 2 .60 7.67 (1.455) 16.0 1 .5 30 . 2 

. 65 50.6 15 · 3 ·58 11.60 15·2 15.5 22. ' 
.651 50·9 19·2 . 62 19· 35 -- -- 6.1 

.664 51.0 {~~~6 .64 4.86 17.2 18.0 30·3 

. 660 50·7 28.4 .6)1 ~.72 (1.573) 15· 9 16 .4 30.1 

:m ~g:J 30.0 .60 1 .5~ }~:~ i~:~ 27 .8 
28.8 .61 24·2 19·1 

.668 50.0 
(~?) 

.60 6.21 18.0 18.0 28.0 31.4 
.666 aO. l 37.7 ·59 12 ' ~1 ( 1.679) 15 · 8 15.~ 28.2 

.~~ 8.B ~U .62 18. 17· 3 16 . 27 ·9 
.6 49·2 .60 31.14 19· 3 18·7 21.6 

.6~8 4§ . 8 (~~~S .60 8.,6 16.2 14·6 2',~ 

.6 8 h .8 5p .60 18:~ (1.863) 15.0 13·7 22 . 

J5~ ~?O k~ .60 27. 1 iZ · 5 ~U 23·6 
0 . 8 .60 46. . 2 21.1 

(15 ) (20) 
.620 76.~ 20.2 .58 3.06 10 · 5 10·9 25.8 
.622 76. 20·t 't8 ~. 12 (1.333) 8.2 0.6 ~ .1 
.630 75.6 19· · 1 .17 8.6 B.B . 1 
· 723 76.8 17.6 .61 12.23 9· 9 10 · 4 20 . 6 

.628 74.6 (~~~7 .60 Uf 8.§ 8.2 24 ·9 

.606 7(.. 8 30 .4 .60 (1.425 ) 9· 10.0 ~ .o 

.6lh 74. 8 3c .4 .60 14.~ 9.8 ~. 7 . 1 

.600 74.3 31.0 .58 21. 9·0 .? 19 · 2 

.624 75 ·4 (tg~, 
.5~ 

7.
61 9 ·0 9·1 23· 6 

.624 76.2 40.~ ·5 12.8 (1. 510) 7.9 7·9 23. 9 

.624 7 .8 40.~ :tJ 20 .~ n A·7 23.4 

. 612 75· 0 40 . 30. ·9 20 . 5 

.633 76 .2 (~g~2 .60 12 . 70 9·8 10. 1 20 ·4 

.C,O 76 .2 60.6 . 60 21.28 (1.663) ~·9 10· 3 20.0 

.6,2 74.2 58.7 .62 ,~ .~5 9 ·2 9.0 20.2 

. 622 75·0 60.0 .66 50. 1 10.4 10.4 17.6 
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Wo' 
( 1<11) 

1.626 
. 790 
.50~ 
.23 

1.047 
.49 3 
. 322 
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.678 

.339 

.219 
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.1 8 

.126 
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.701 
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.222 
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·585 
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.297 
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.064 
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Figure 7. -Compressive strength of flot ponels with hot-section stiffeners. 
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TABLE 6 

TEST DATA POR l'LAT PANELS WITH ElAT-SSCTIOIf STI FFEllBRS WITH ~"0.6~. ~ s 0 .8 

[ Nominal proportlon. are glven in par.nth •••• ] 

Proportiona ot teat s pecimens Teat data 

Ocr 
b S bw 

L 
(ke1) <¥t tw b ll To t 

is rs tW l!W (In. ) ts Ob served. Adjueted ( ka1) 

(0:M4 (~~O (~g~4 (0.8~ 
~4.2 

:Ao 
2.62 ~6.1 ~6., :m 2$.6 20.2 5.~2 (1. 715) ~~ .4 ~4.4 ~6.0 

k~ 20.5 :~~ 1t~~ -- -- ~:6 . 629 20.~ -- --
• loS 26.6 \~~~2 .78 U~ S2.6 ~5·5 ~5 . B 
• ~7 26.2 ~0.2 .7a (1 .861) o .B ~3 .2 3~ .5 

'27 26.6 30.6 
:A2 

1~·09 ~0 .2 33.2 ~U • 0 26.5 30 .2 21.Bo -- --
. 6IO 26 .6 (~ro .80 6.07 29.3 28.1 ~0.5 
.6 2 26.3 3 .6 .B1 12.25 ( 1.981) 29 ·3 27 ·7 ~0.5 

'ZG
2 26.0 R9•O .Bo 18·

G
l -- -. ~~:~ • b 26.2 0 .4 . 78 30.~9 -- --

.628 25·8 \ ~g~2 .80 9. 62 13.2 ita 22.8 

.610 25.1 61.6 .80 ~.2~ (2.165) iG·6 22.~ 

.626 g:~ t6 :~ .80 _iii :Jg it:i ~~:~ .626 .80 ld 

(~~) (20) 

'k14 3 .0 17 ·0 .86 <.45 -- -- 34.S 

:~f 
~6 . 0 19·~ .82 4·97 (1.586) 24 .0 25.4 ~3'a .6 4 ~t~ t~'a .80 lZ:~~ 25.2 25.5 3

2 :L: • 1 .81 -- -- 26. 

. 655 ~6.2 \~r4 :ro ~ .24 25. 2 26.6 ~2.S 

.67? ~6.8 2 .4 .42 (1.719) 23.0 ~.1 32.3 

. 65 36 . 5 29 ·0 .80 12.58 22:~ 2 : ~ 31:4 .652 36.7 29 .4 • 81 21.02 24 • 25. 

.686 3I·2 (~~) .80 ) . ~6 22.2 ~.6 2a' 0 3~.5 

.666 3 .6 , . Ii .80 11. 6 (1.831 ) 24.5 
2 :t 

2 .~ 
.642 3

g
.5 0.8 .80 ~~.84 ~~:~ 21. 27.1 

.644 3 .Ii 39 .2 .80 2 .90 25. 25.9 

.~3 36.0 (~~~5 .80 lUi ll'o 14.0 23 .4 
• 9 36 .0 55.~ . ~B (2.010) 1 . 6 14.1 2~ .0 

: ~?~ Sn ~t:~ · 0 ENt 16.1 it:I ~U • 01 .80 16.1 

(~g~ (20) 

:~tl l6 :~~ 1t:~~ i~:! ~.1 u:~ o.~ 1 'f ( 1.461) 1 .2 
• 50 o. 1 • • 0 17. 1 .7 
.656 50 .2 19·5 .78 19.73 -- -- 10J 

•63a 49·4 
\}O) 

.82 5.oS 1B.~ 1B.2 2B.6 ~0.7 

'2 50.0 2a·, .80 10.07 (1.575) 15. 15.2 2a·l 
• 5 a~:~ k 6 : ~~ ~U6 1~.1 ia:~ 2 .8 
·643 2 .0 1 .S 20..1 

.63S 4B.6 l~~~2 .So 6.45 15.1 14.2 27.2 

:m ~ :~ ~p .go 12.~2 (1.676) 

~U ~:a ~U • 0 ;? 4 ·4 . Bo 2.14 1 .0 24.2 

.680 ~.6 1~~8 .81 9.6t 14.0 12 .1 21.7 

.629 .8 ~ .4 .Bo 18,'< (1.B44) 14.1 13.~ 21.~ 

:~i 50.~ 5.~ .Bo ta ·B5 iG'o ~:6 21. 
50. 57 . .82 .05 .B 20 .2 

(75) (20) 
. 65B 75.1 19.0 .Bl '·30 9.7 9 'l 26.1 
.611 75'i 20.2 .80 6.38 ( 1.~40) 11.5 n . 24.~ 

:&~ tL ~u :~~ 1~·70 1.2 t~ ~~:~ .06 .1 

.596 74.2 (5~~2 
'A

S 5.61 -- -- 25 .0 
.600 74.2 30 '

A • 0 9.39 (1.43 3 ) 9.8 9.6 ~j 
J~5 74 .1 31. jg . 14.~9 10.2 10.0 

14.0 30.6 22. 0 9.3 9.1 19.5 

.632 76.6 (tg ~ 2 .Bo 8.01 10.1 10. 6 23 . 6 

.620 7i' 0 40 .0 ·78 13 .l~H ( 1.516) 9 .4 9 .2 23 .0 

·m 7 .2 40 .3 'A8 21.50 § . 5 ~ . 8 23.4 
.6 6 75.9 39.7 · 0 32 .17 ·7 . ~ 21.7 

.63 5 76.6 (~~~o .So 13.13 10 .2 10. 6 19.4 

.613 7a· O 60.9 .80 22 .01i (1.661 ) a· 4 a·4 19 .0 

.612 7 .8 61.2 .~9 35.31 .7 .7 19.1 

.623 75.8 60.0 • 2 52 .93 9 .0 9 .2 16.3 

~ 
(kal) 

1.548 

:ru 
.~Bl .60 :m 
•63l .31 

:~~ 
.3~ .16 
.1Cl7 
.060 

1:~ 
.4i~ .,1 

.849 

.421 

:~1 
.5~ .2 
.178 
.101 

.31~ .15 

:m 

:In .0 

. 60S 

.291 

:~ 
.452 

~~s .0 1 

.265 

.~2 
• 9 
.050 

.6~ 

. ~ 

. 2~1 

.121 

.40B 

'm .1 
. 0 

.286 
•16i .10 
.066 

.157 
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. 058 
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T~U; 7 

tw 
TiST DATA FOR rLAT PANELS VITR HAT-SECTION STIrrENiRS VITH tS· 0.63 

~om1nal proport1ons are gt.en 1n par"ntl"'e •• ~ 

b 0; = 1.0 

Proportions o f teftt epecl •. ms Teat data 

O'er Pl 
tw b S by b H 

L 
ifr tw '1: t 111:011 ~ 

t1n. ) tg tg t; 0; (in . ) tS Observed AdJ uated Ikat) Ikll) 

(0.040) (O.&~ (2~) (20) (1.0) 
. 040 . 6 2 ... 20.2 1.00 2.71! 34.0 36.6 35.8 1.1+07 
.039 .629 26.8 20 . " 1. 00 5.53 (1.711) 33 .0 3h .7 35.2 .698 

:g~~ :m 2 .2 20.~ :§~ 1~:~~ 31.& 34.0 ~Li . h42 
2&.1> 20. -- -- .Z20 

.040 .642 2&.1 \j~\ 1.00 4.50 31.1 33." 33. h .!77 

.039 . 629 25.8 30.& .99 9.01 (1.1145) -- -- 32.7 .42! 

:~5 . &42 2&.3 30.2 .99 13.60 31.1 34 .5 32 .0 . 27! 
.692 26.4 28.2 .98 22.56 -- -- 21. 1 .142 

(hO) 
.040 .6~0 26.6 40.1 1.00 6.36 27·3 27·5 211.2 . 555 
.040 .6 8 26.3 40.0 1.00 12. 56 (1.951) 25.6 26.2 211.3 .2111 
.040 .6~4 26 . 0 ,9. 1 1.00 111.!!!! 26.4 25·5 211 .0 .1!5 
.040 .6 3 25.11 0.0 1.00 31.31! -- -- 24 .4 . Or£, 

(60) 
.040 .624 25·7 60 .4 .99 9.30 12.4 12.4 21.2 'fZ2 .039 .626 25.11 60.4 . 99 19.p 12.110) 12·3 12·5 20.! . 3 

:g~~ .596 26.0 63., 1.00 ~L4 11. 7 13 · 1 20.2 .093 
.620 25.11 61. 1.00 12.5 13. 1 19.0 .052 

(35) (20) 
.043 . 6112 3~ . 2 17.11 1:~4 2.63 -- -- 311.7 l·tH 
.042 .600 3 .0 19.1 5 .29 11.5!!!!) 2~.7 26.9 33·5 :4i~ .040 .638 ~r·9 20.0 1.00 7 . 90 2 .2 27. 3 32.2 
,041 .6b3 0.2 18.6 1.00 13.26 -- -- 25.2 .1~ 

.0lLQ .b44 36.1 I~~~ 1 .94 4 . "2 24.5 ~U 31.0 .769 

. 040 . 649 35.2 2!!.~ .99 1! . 68 (1. 713) 24 . 3 30 .1! .31!9 

.040 .6"2 3b.3 30.2 .98 13 .04 23.t 25 .2 30.0 .251 

.040 .648 36 .1 29.2 1.02 21.11 -- -- 20.0 .130 

.0lLQ . 638 36.2 (~~O 1.0, b.12 21.b 23.0 2".7 .469 

.0lLQ .636 36.0 39.11 .99 12.2! 11.!lb) 2".0 25· 2 26.0 .2~2 

.0"2 .01lV 15 . 9 311.11 1.00 In; ~~:5 22.6 ~.5 .1 0 

.01+0 .(,16 c.II 19. 1 1.02 21.2 2 .0 .Q22 

.043 .6!1I 34.2 I~~~II 1.01. 9.70 13.4 11.4 21. 7 .2113 

.043 .699 36 . 2 55.0 .99 19.34 11.976) 14." 11. 9 21.4 . 1lLQ 

:g::~ :~g~ ~~:i ~U .911 29. 01 1".1 11. 7 21.4 .093 
1.00 47.114 12.4 10. 0 lil Q.20 

(50) 120~ 
.042 .663 50·3 19.2 .99 4.02 14.& 1".11 30.7 .717 
.042 .ol6 51.0 19.11 . 91! 11.02 11.467) I n.l 16 . 7 30.11 .301 
.042 .0 6 ~U ~U 1.00 12.02 16.5 17. 2 25.3 .19! 
.041 .664 .94 20 . <22 -- -- 12~ .060 

(30) 
. 041 .642 50.2 29.3 .911 5 .09 16.4 16.0 30.4 . 603 
.041 .0"4 50.0 29.0 1.00 10·3/1 II. 5711) 15.0 15.0 }O., .295 
.042 ·tl !t~ ~~.II 1:~ ~~.51 17.b iU 29 . '~~j .0,,1 .b 2 2 .4 2 .a3 Ib.!5 21 1 

.0"1 . bILl! "9.b \~~b LOU 6.1>2 111.2 1".0 25 .S . 11111 

.042 . b77 ~1.1 315.4 1.00 13.27 11.073) 15 ·, 10.2 2b.0 .210 

.0'12 .bb2 50.b }!5.'1 1.00 19.54 15.2 15.7 2b., .H" 

.0111 .b56 50." 315.11 .99 33.i3 10.0 1b.2 22.1 . 0]1 

.bbO 50.!! 
10~) 

1.01 9 .!!5 12.2 20.0 . 2}f .0'12 57.5 13.1 
.0"1 .055 50 .2 515 .2 1.00 19.75 Il.g271 12.1 . 11.6 19.3 .11" 
.~~ .041\ ~1.1 ~~ :~ 1.01 29.0& i~:~ Ul ill .OF 

~2~ II 0 1 01 49.39 OU 

(7~ ) (20) 
. 045 .692 7 .4 111.11 1.00 3·311 11 . 0 10 . 11 211.2 . 719 
. 0115 'l22 77.0 17.11 1.00 5 .711 (1.3411) 9·5 10.0 27.0 .403 
. 049 . 10 75·3 20.4 1.01 9 .20 12.11 12.& 23.6 .222 
.0 2 .640 73.6 19.1 .911 13.76 9 . 11 9 . . 19.0.2.. .15. 

.040 . 616 74.h Ijg~ o 1.00 5.91 9.7 9.6 25·~ .402 

.040 .611 73.~ 29.9 1.00 9.73 (1. 4110) 9 . 3 9.0 26.0 .246 

:~ :~~6 73· ~0.2 1:~ ~U~ 1~:~ 9·5 25 .4 .149 
76. 6 1.1 10...1 20 .8 .0112 

.040 .610 7a· 6 {~~~9 1.00 ~.II} 9.0 6'l 2}.6 .272 

.040 .624 7 .5 ~.5 1.00 13.99 (1.521) e.7 s. 22.6 .157 

.~& :m ~~:~ 19:~ . 99 ~U~ 9. 4 9.2 ~n :~~ 1.00 ~~ ~II 

:~ .624 7a'~ \~~~2 .99 13.67 9.6 9.~ 111.1 .1111 
.616 7 .5 60.2 1.01 22.W (1.658) 8.2 5.2 111.1 .084 

.039 .624 75·2 61.0 1.00 56 . 46 g .6 U ii:~ .O~ .039 .622 75·2 60.6 1.01 4 .70 g.o .0 
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Figure 9 .-Compressive strength of flot ponels with hot-section stIffeners. 

tw bH -t-=063; -b :1.0. 
s w 



24 

tw 
(in .) 

(0:8tt8) 
.040 
.g~9 .0 0 

.039 

.~9 
:04g 
.~9 
• 0 
.~9 
• 0 

.040 

.0~9 

.o~~ .03 

.043 

:~ • 0 

:g~6 
: ~o • 0 

.040 

. 040 

·gto 
. 0 0 

.040 

.043 

: gtt~ 
.041 
.043 

:g~ 
.041 
.041 

:gB 

.042 

.042 

:g~ 
.041 
. ci+l 
:&41 • 2 

.039 

.039 

:g~~ 
.040 
.039 

:g~§ 
.040 
.040 

:~~ • 0 

.040 

.039 

.039 

.039 

NACA TN No. 1553 

TABU 8 

TEST DATA FOR PLAT PAlIELS WITH HAT-SI!CTION STIPFENKRS WITH ~ = 0.63 

~OInlD.l proportion. are g1 ven i n parenthe.e~ 

~ = 1.2 
bW 

ProportIon. of teet speoimens Teat data 

L OCr 
tw bS 1>. bJI Vc t; (ko1 ) ~r 

rs rs lW '6ii (in. ) ~ Ob •• rved AdJuahd (koi) 

(0:2~ (~6~2 (20) (1.2) 
34.0 20.1 1.19 2 .84 3

6j 36.1 
• 0 26.2 20 .0 1.20 

l :h 
(1.706) 31.1 5t 34. 9 

: ~~ ~~:~ 20:a i:f~ 32 . 3 ~U 20. -- --
.6,6 26 .2 {sg~8 1.20 4.71 -- -- 31.6 

:~ 
25.2 30 .~ 1.20 9 · 31 ( 1.830) 29.9 30 .2 32.1 

.6 26.2 1.21 ~U~ -- -- ~U • 0 25.8 ~g :o 1.22 -- -

.628 26.2 
\~?) 

1.20 6'lg 21.0 21.8 41.0 2t·9 
.644 26.2 1~0 . ~ 1.16 12. ( 1.927) u .6 21.~ 2 .1 

:~ 25 . 6 40 . 1.19 19·30 20 .4 20. 25·6 
25·7 40 .4 1.20 32.15 20.4 21.2 22.1 

.624 25.~ (~g~6 1.19 10 .03 10.2 10.2 19·9 

. 620 25· 60 •. ~ 1.19 20.10 (2 . 064) 10.0 10.1 19.7 

. 626 25.~ t9 • 1.20 30.n 8 .0 8.0 i~:~ .621 25· 1.0 1.21 50.22 6.4 6.8 

(35) (20) 
.682 35.8 17 . 8 1.26 2.11 -- -- 34.7 
. 6~ ~:.4 19.1 1.18 

A· 51 (1.590) 26.~ 28.2 34 . 3 

:~ 6 .1 iU 1.16 l~ :*~ 26. 27.9 33.2 
6.1 1.20 1 . 0 -- -- 26 . 6 

:~Z 36.4 {~~~6 1.20 ~.47 22 . 6 24.2 29.0 
36.3 29 · 6 1.22 . 97 (1.708) ~.8 25.2 30.0 

.~~ sU ~§:~ 1.22 13:~l d:A ~a 29 ·7 

.64 1.20 22. 26.0 

.667 37·0 (~~ ~ 6 1.20 6.37 20.8 20.6 ~.o .w: ~t~ ~9 . 9 1.16 lG:t~ 
(1.803 ) 19.6 18'a ·5 

:~ ~~.o 1.20 ~8 . 9 fU ib ~:~ 6.0 0.0 1.21 1. 
(bO) 

:~3 36.0 1.20 A·8 59 .8 9.92 9.9 19.1 
3

g
•6 55 ' a 1.18 19.73 (1.947) 10.1 .3 20.§ :i SI .1 ~t 1.19 ~§:~~ 16J A·5 ib 4.8 .1 1.20 . 6 

(50) (20) 
. ~o 50 . 6 20.0 1.16 ~ .n 17·a 17.9 31.A 

: 6I~ 51.0 18.6 1.1~ .18 ( 1.1.72) 13. 13.9 31. 

~U 19 .~ 1.1 l G. 23 17·1 17 ·7 iU .6 2 19. 1.18 20 . ~~ -- --
.627 4 8.6 \~9~0 1.22 5 .31 16.1 I t·8 28 .5 
.630 48.~ 2A·l 1 . 20 l° 'A~ (1.580) 17 .~ 1 .2 28't :m ~7' 2 . ~ 1.22 15:94 19 . 17 .6 28 . 

0. 0 28. 1.20 25. 15·4 15 .4 21.9 

.653 49 ' 4 
{~~~5 1.20 6.p 15 ·a I t·3 24.9 

. 671 50. 38 .2 loGO 13. 1 ( 1.670) 15· 1 .0 24.6 

·~t ~~ . o sU 1.18 ~~ . 29 15.5 15·5 24.3 
.6 8 0.2 1.20 . 81 -- -- 22 .5 

. 646 49·4 ( ;~~o 1.20 lO.07 9.9 9·t la'O 

. 670 52.0 58 .4 1.20 20.21 (1.813) 10.2 9 · 1 .8 

: ~~t ~U 58 .2 1.21 ~g:~ n.3 10.9 18 .4 
~6 . 2 1.22 10.3 9.3 17.4 

(75 ) (20) 
.600 ~.o 20·a 1.20 3.62 11.0 n.o 26.0 
. 601 20:~ 1.20 Jt5 (1.355) 10.0 9.9 25·a 
:~gg ~d 20. 1.18 

1 :~~ U n ih 20 . 1.18 

. 6n 74.~ {~~8 1.23 6. 06 7.7 7. 6 ~.7 

.608 74. 30 . 6 1.20 10.16 (1.446 ) 10.0 

J~ 
.4 

.6i~ it·4 31.8 1.15 16 .18 8·5 24.0 

.61 .2 50 .6 1.20 24.32 n.o 19 .7 

.6~ 71.8 (tt~~o 1.18 8.73 8 .8 ~.1 21.9 

.6 72 . 8 40.1 1.20 14.51 (1.525) A· 1 .6 21.~ 

.~20 ~~.o tg : ~ 1.20 ~Ug .0 8.0 21. 
• 06 .0 1.20 10.5 10.0 18 . 

(~O) a·4 .6il 76.8 60 .2 1.20 13·97 9 .9 UJ .6 75.2 61.a 1.20 23 .2l \1.656) s:i a'O 

.604 7,.8 61. 1.20 37.4 sJ 17·3 

.612 7 .2 60.4 1.20 55 .73 8.8 14.2 

Pi 

L11i 
(koi) 

l:m 
. 439 
.211 

'l86 
.04 :m 
.494 
.2~ 
:~ii'i 
.262 

.1* .0 

.03 

1.302 
.634 :m 
.710 
.366 
.23t .12 

:lli 
.~9 .02 

.240 

.128 

;~~ 

. 721 

.366 

:~~ 
.~3 
:lil 
.086 

.39~ 
:i~ 
.071 

•213 .10 

:gro 
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Figure 10.- Compressive strength of flat panels with hot-section stIffeners. 
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T~LIi: 9 

TEST DATA 'OR rUT P/JULS wIT" IlJ.T-SECTIOM 8TlrYElIEI\lI WITH tv. 1.00 , bJ! • 0.6 tS Dij 
[!toatnal proportlon. are gl.,.en 1n par.nth ••• !] 

Proport1on. of t.at ap ftol •• n8 Test data 

L 
CT or P1 

tv tv b a by bH Yo ;; ( ka1 ) ~t ~ 

(1n . ) rs rs tv "6ij (in. ) rs Ob • .,r.,.d AdJuotod ( bU ( koU 

(0.0110) (1.00) 2~) (20) (0.6) 
.039 .9~ 2 .2 20.0 .61 4.23 H .0 35.5 39.7 0.918 
.039 .9 211.2 20.2 '65 7·03 (2.11"9) 38.4 H.6 39.1 . 51>5 
.039. .952 2".11 20.2 · 3 11.20 31. 7 30.7 32 .9 .288 
.039 .935 2".0 20." .b2 1b.78 -- -- 20.0 .11 7 

.0lI0 .9"4 2".6 (~g~2 .60 6.81 -- -- 36.3 . 586 

.039 .956 2".8 30.6 '29 11·33 (2.751) -- -- 35.9 .31>9 

.039 .9511 24 . 6 30.9 · 0 18.20 -- -- 32.6 .197 

.039 .911< 24.6 30.9 .60 27.16 17·7 17 . 0 20.3 .082 

. 911J1 24.b 
("0) 

.60 9.37 28.6 29.5 30.7 .392 :8j§ '+0.5 
.9"7 211.9 40.8 .60 15 .68 (2.995) 25.3 26.2 30.8 .~~ :m .941 2p 110 . 11 .62 ~n~ ~U 2! .4 30.11 :1~~ .936 2 .8 "0 · 7 .60 i7.4 21:7 

(60) 
.038 .943 25. 4 62 . 6 .61 1 ..... 9 14.5 16 . 1 23.6 .219 
.039 .953 2~ .6 61.5 .60 211.05 (3.369) 13·4 14.1 

23 '4 .13· 
.039 .932 2 .6 62.0 .61 38.50 13.2 14.1 22. .078 
.039 .942 2".5 60.9 .61 57.73 11.8 12.2 17·9 . 0112 (r) (20) 

.506 .0~9 :§~~ 2." 20.8 :~g Ut 29.1 25·8 37.1 
.0 9 2.7 20·3 (2.212 ) 29.0 25'4 35·7 .1159 

:~ .976 ,1.1 20.0 .54 10.91 ,0.6 25· 31.6 .256 
1.033 32.0 19 ·3 ·59 16 . 37 19.7 16.4 20." .110 

.0111 1. 032 32.6 (~~~8 .~8 6. 71 211.0 25·1 33.2 .~93 

.0110 .974 31.0 30.0 · 0 11.19 (2."91) 30 .6 25 · 1 32.0 .28, 

.040 1.004 
~U 30 . 2 .60 ~U; 30." 26.6 ~~:~ :~~<; 042 1.030 2/1.6 .60 22.0 U--L 

.0lI0 1.004 32.4 (~~~2 .~8 9'40 26.7 23. 4 28.4 ·332 

.040 .99 32.2 39.8 · 0 1~. 9 (2.722) 2~.6 22.2 28.2 .198 

.041 1.026 ~n j~ .a .60 
57:g 2 :~ 23.1 ~n .124 

. 041 1 OJ<; ~ . II .61 22 . 26.2 .068 

.041 1.040 32.11 \5~:3 .60 14.42 13.11 13·1 22 . 1 .190 

. 041 1.028 33.2 5/1 ·7 . 59 23.911 (3 . 091) 14.9 11<.2 22'4 . 115 

.041 1.018 32.6 ~9.0 .60 311."0 15.2 14.7 21. :g~~ .0110 1.028 33.6 0.8 .60 57.57 16.0 16." 19.9 

(50) (20) 
.OJ/l .970 ~1.2 20.9 .61 U~ 18.0 1/1.9 33.6 .671 
.0 8 .9~2 0 . 4 21.0 .59 (1.974) 19." 19 .7 34 .2 .408 

:m :M 50 · 7 20.6 :~~ ~n~ 21.1 iU ~:; . 221 
49.2 20.6 20.2 . 1011 

.040 .986 49.11 \~~~II .63 b.61 17·2 17·1 32.0 .430 

.039 . 959 51.2 30.5 .58 11.00 (2.219) 17·8 15.11 31.2 .252 

. 040 LOlli ~n ~n .60 ~n~ in 20·5 29.7 .150 

.041 1.032 . 62 20. '7 21.4 .072 

.039 .9 71 50.7 \:~~o .511 9 .19 17 .9 111.4 27 .5 . 291 

.041 1.03~ 50 .6 ~g. 7 .59 1a· 34 (2.1130) 1/1.4 H.~ 2/1./1 .1/12 

.065 1 : 6~q ~u 3~:~ .60 ~I ·53 16:~ 1~:<; ~u .~~~ .0 2 .b2 6.71 
~t>0 ) 

.040 1.020 50.7 ~!I.b .62 14."0 1'''9 14 . 2 22 .6 .175 

.040 1.007 50.6 0.0 .61 23.94 12.780 ) 14.8 14./1 22.0 .102 

.041 1.02/1 50.6 60.6 .5/1 ~~.1/1 15·1 14.4 21.8 . 06" 

.041 1.032 51. 8 60 . 0 . 60 .20 lU .u 13 . 4 1/1.6 .036 

(75) (20) 
.041 1.029 ~6.1 19.11 .62 6. 78 8.2 g . 4 30· 3 .555 
.040 1.023 6 . 7 lI!.7 .65 .34 11.733) 11.5 12.0 29.7 .325 
.041 1.042 75.3 19.6 .60 10.11 1~:~ l~:f 211.1 .193 
.0"2 108 76.0 19.6 .58 15.04 19.7 .091 

1.0112 
\}O) 

.041 76 . 8 29.3 .55 6."0 10. 4 11).9 30.0 .363 

.0113 1.091 77.2 28.2 .~8 10.63 (1.935) 10·3 10.9 31.0 .225 

.041 1.0"5 tU 29.2 :5~ ~u~ 8.~ 
1U iU :6~~ .042 1.072 211 . 6 14 

140) 
1.048 .0111 7b." ' 8.8 .59 II.M 12 .7 13.2 2Z.2 .259 

.041 1.08 7!.0 39.2 .60 15.00 (2.115) 9 . 6 10·5 2 .~ .1§1 

.043 1.082 76.6 ~u :~: 2 .110 iU 12.0 in . 041 1 0 ,}3 77.9 3';.86 11 II ·g4~ 

.041 1.047 77· 3 59~~ .59 14 . 04 16 . 5 17.5 21.6 .149 

.041 1.050 76 .8 57.7 .60 23 . ~ (2. 423) 11. 6 12.4 21.6 .089 

.042 1.0g2 76.6 57." ·59 37. 8 9.7 10. 2 21.3 . 055 

.042 1.04 77·7 '7 . 6 .60 56.55 13 . 0 14 .6 17 . 6 . 030 
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Figure 11- Compressive strength of flat panels with hat-section stiffeners. 
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TJ.BLE 10 

TEST DATA POR PLAT PANELS WITH HAT SECTION STIFFENERS WITH tw = 1.00, ~ = 0.8 
tS "W 

~omlnal pr oportions are gl van 1n parenthe 8 e~ 

ProportIon. or tee t e peclJnenll Te.st data 

L cr cr Pi 
toll tw b S bW bH Yo t (ka i) at Live 

(in. ) ts rs tw ~ (In. ) ~ Observed Adjusted (kai) (ksi) 

(O . OUO) (1.00) (~) (20) (0.8) 
.039 .932 2 .4 20.8 .7~ 4 .42 35.8 36 · 5 38 . 6 0.845 
.03~ .952 ·7 20 . 3 ·7 7 .37 (2.416) 36·9 36.3 37.8 .4~ .03 ·929 ~.5 21.2 .~5 g:g 31.0 32.0 ~U .2 
.039 ·929 ·7 21.0 · 0 -- -- .1ll 

. 039 ·942 24 . 6 (~~ ! O . 76 7 . O~ -- -- 35 .4 . 538 

.039 .9~2 24 ' A 
30.6 .~9 11.7 (2.680 ) 33.4 30 .7 3~ .3 .322 

.039 . 9 3 2J.~ • 30 . 0 • 1 18.~4 
19.6 

-- 3 . 6 .lfi8 
.039 . 926 24.6 30.6 .82 28 . 9 16 .1 21. ~ . 0 2 

.03~ .921 24.1 (t~~4 .~8 9 ·71 2I·3 29 .0 2~.2 .341 .03 .9~ 25.0 41.2 · 1 16.21 (2.885 ) 2 .1 27.~ 2 .9 .20 

.039 • 9 ~ .2 40.8 .80 2~.96 27 ·t 2~ • ~i:~ :~~ • 039 .942 ~ .9 40 .4 .80 3 .94 20 • 1 .8 

.038 .938 25 . 0 ( ~~~ 6 .82 14.86 13 . 3 14 .0 22. 0 .188 

.C39 .931 ~.2 62 .4 .80 24.87 (3.180) 13~ 14.6 21.~ .111 

.039 .925 .0 62 .2 .80 j§:n 12 13.~ ~~: :g~ .039 • 932 25 .0 60.2 .82 11. 12 . 1 .1 

(35) (20) 
.040 1.010 33 . 2 20.2 .78 4 . 32 32.1 29·5 36 . ~ .751 
.040 ·990 32 . 6 20.0 :~ 7.18 (2 .199) 28.8 25 .7 34 • .427 
. ~~{ .974 U :~ 20 .6 11.54 ~g :t ~~:~ ~i : ~ ·m . 0 0 1.012 20 2 .80 17 .~ '1 

.040 1.000 31.8 15g~3 .~8 6· 99 20 . 5 24 .4 32.1 . 4~0 . 040 1.013 " .0 30 . ~ • 0 11'10 (2 .450) 26 .1 23 '1 30 ., 

:~~ .~o 
l:m U ·~ ~~:3 .80 ~U~ ~U i~ :~ ~t~ .1 

.0 ~1 80 

.041 1.023 31.7 (~~~2 .80 9 .62 ~. 9 21.3 26.6 .2~3 .040 1.010 33.4 ~9 . 6 . 80 16·09 (2 . 652 ) ·9 27 'A n:E .1 0 

:bt~ 1.0~ 5tft 3g:~ :A~ ~~:U 23·7 ~b. .109 
1.0 21.5 22 . .061 

.040 1.029 33 .2 (~r6 .81 14.86 11.2 13·0 20.0 .159 

.041 1.020 32.4 5 .6 .80 21.97 (2·956) 13 ·1 1;< · 5 21.0 .113 

:gjfr 1.024 ~~:~ ~U . ~8 ~U§ i~:~ in 20.1 : g~~ 1.0li • 0 18 .0 
(50) (20) 

. o~ ·956 50.8 21.1 .76 ~ .24 21.2 22.0 ".8 . 630 

.0 1.030 50 . 6 19 .6 .78 ·99 (1.975 ) 19 . 2 19..6 ~u .377 

.~~~ 1:6~~ §~.o 21 . 5 :t~ it:~~ i§:§ 20. 6 .201 

.0 1 1.0 20 .1 20 .7 21 . 3 .100 

.040 .988 49 .~ 
(30) 

6.88 .394 31.2 . ~7 19 ·1 19 · 0 30.7 
. 038 .980 ~o . 3 1. ~ · 1 11.~6 (2.204) 17.3 17·9 30 .3 

:~ :m :§~~ 0 .0 30 . .80 18 :~ 19 .1 17. 6 30 .0 
50.2 30 .3 . 81 27 . 20.0 20 .2 21.2 . 0 

.041 1.03~ ~0 . 6 \ ~r2 . 80 9 . 58 17·7 18.1 ~.7 .2lA 

.042 1.01 8 .0 3 .2 .80 
15 '42 (2.395 ) 20.0 16.0 2 .0 .1 

.041 1.01~1 ~~:~ 38 .~ 'A8 2~ . 6 18:t i9:~ 26:l . 101 

.041 1.018 ~9 . • 0 3 . i 3 20 . 21. .054 

.040 1.088 53·7 (~g~o .80 1l1 . 8~ 14.1 13.1 20·9 .152 

.040 1.036 52.1 58 .8 .82 24.6 (2 . 695) 1~ .6 1~.0 20· 7 . 090 

·~tl 1:~~ ~~ : ~ 59 · 8 ·78 ~n~ id id 20 ·4 . 056 
.oil 57.8 .79 16. 9 .031 

(75) (20) 
.041 1.O4l~ 75·9 19 .6 . 81 ~ . 04 11.0 11.3 31.1 . 5ir .041 

1:~~ 77.2 !t 6 . 80 ·71 (1. 743) 12 .0 12 .7 30 .2 .3 

:gti i'O iU 1 .6 .80 10 .74 11.9 12.~ 27 . 6 .~9 
1, . 9 .82 16.11 10 .1 10. 20.0 . ~7 

.041 1.030 75 . 6 (~~~2 .78 6.71 11.2 11.4 28.8 .324 

.044 1.104 77·0 27 .6 .78 11.12 (1.882) 11.8 12 .4 30 .0 .203 

· ~tl 1.045 77.4 ~u :H U:il § .6 10 .2 26 . 6 :m . 0 ,3 1.oci2 77 .2 . 6 10. 2 20 . 6 

.041 1.032 R·l \~~ ~ 2 .78 9 . 38 11.9 12. 6 25 . 6 .230 

.041 ·996 7 .1 }9 ·1 .7fi ~.50 (2.107) 11.5 11.3 25 . 2 :~6I : g~ i:g~~ tU ~~:~ }7J~ 8 .~ 9 . 0 
25 ·a :+8 11. 12.7 20 . . 046 

.~ 1.052 76.4 1~~~6 .80 14 . 52 9 . 8 10 .1 20.6 .135 
,042 1.058 76 .~ 57 . 2 .80 

2
4

.
3* (2.386) 13 . 0 13.5· 20. 6 . 080 

:8ti 1.0}8 76 . 59 . 2 . 80 }8 '0 11.8 12.3 19 ·1 . 04~ 
1. 052 76 . 2 57 . 8 ·79 5 .48 13. 6 14 .0 15·8 .02 
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Figure 12-Compressive strength of flat panels wtfh hat-section stiffeners. 
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T~LE 11 

TEST DATA rOR rUT PANELS WITH IIAT-SECTION STIF FENERS WITII ~ " 1.00 
ts 

~O.ln.l pr oport 1ons are g1ven 1n parent he 8e!1 

Proport1ons or teet speoimens Teet data 

<T or 
L tw bS bW bl! rc t (hl ) ~r 

tS tS r;; bw (in. ) tS Ob eerTed J.dJuotod ( k.1) 

!l.00) (2a) (20) (1.0) 
.942 2 .2 20.3 .911 4.61 37 .11 3~.9 38.0 
. 9311 211.11 20 . ~ .96 7.63 (2.3811) 35.8 3 .8 37·7 
.9"1 24." 20 .4 1.00 12.28 -- -- 33 . 0 
. g60 2<;. ~ 20 . 11 .98 111.40 -- -- 21.2 

.950 2~ . 0 I ~~~O 1.00 7·31 30 . 2 27.7 33." 

.9211 2 .~ 30.11 1.00 12.16 (2.020) 30.8 27.9 32.8 

:m 211. ~0.1 1.00 19.411 -- -- 31.5 
211.11 1.0 1.00 29.25 20.6 18.9 22.1 

(40 ) 
24.8 24.11 27. " .9,8 110.0 1.01 10 . 01 22.3 

.9 3 25.2 41.0 1.00 16.68 (2.795) 21. 0 10. 7 27 .5 
1.02& 27 .0 'IO.~ 1.00 20.71 22 .0 26.2 20.2 

.9118 24.8 40.2 1.00 39.~7 21.0 19 .3 22· 5 
(~O) 

.9Ul1 2~.2 61.2 1.00 15·31 11.11 12." 20.7 

.9311 2 . 0 01.1 1.00 25."9 (3.0311) 12.1 12.6 21.0 

:§:'" 2~.2 61.11 1.00 40.77 11.4 12.1 19.0 
. 42 2 .11 60 . 2 1.02 6 1 . 111 11.0 11. 7 111.11 

(35) (20) 
.976 32.0 21. 3 .96 11·52 30.4 20.11 34 .5 

1.023 32 .5 19 . 11 ·911 7·,1 (2.1MI 30 . 0 20.2 .1 11 .5 

1:6~~ ~~ .o iU . 92 12.07 -- -- 30 .9 
2 .2 .911 111. 09 20.0 17.0 21.3 

1.024 32 · 7 I~~\ .911 7.24 26.4 23 .6 30.2 
.9911 32.7 31.2 .96 12.07 \2.1\16) 211.1 25·2 29·3 

1.042 j3. 11 ~~:~ .911 ~U~ 27.0 ~U ~U 1.0111 1.11 1.02 21.0 

1.020 32.3 I;~~II 1.00 9.95 19.3 21.5 25.5 
.9911 33·0 110.4 1.00 10.01 \2.595) 19., 21. 7 25.1 

1.020 S~·O ~U i:~ 26: f? 111. ~n 25 . 0 
1.022 1.0 39. 4 20. 1 21. 1 

.949 31.11 (~g~o .911 15·25 10 .6 10.11 19 . 0 
1.032 32 . 0 57·9 1.00 25.40 (2.1151) 10·7 11.0 19.11 

i:g~ ~n ~?2 1.00 110·72 10.0 10.9 1 11 . 2 
g.9 1.00 61.00 11. 7 11 .2 15.6 

(50) ( 20) 
.966 51.0 21.0 .97 11.113 1/l.2 19.0 ~n .975 50 .0 21.11 .911 7.31 (1.970) 21.11 21.5 
.9OS ~~ .5 21.1 .96 11. Zl 19.1 19 · 5 29.7 

1.014 0.0 20.2 .90 17 . II 20.5 21.1 22 . 1 

1.032 50.0 \~9~0 1.00 7 . 15 17.0 17. 11 30 .11 

.9~ 50.0 30.11 1.00 11 . 117 12.191) 19.7 19.7 29.11 

:~"\II 50.6 ~~:~ :§~ HI.~~ 111.2 111 . 7 27. 7 
411. 4 . II 211. 20. 1 111.11 22.4 

1.0~ 51. 3 13~\ 1.00 9 . &7 16.7 17 . 6 25.~ 
1.0 a O. 3 311.& 1.02 lb.37 (2.364) 111 . 0 111·3 25 . 
1.019 

56:: 
~9.0 1.00 20.111 111.2 17 .& 25.3 

1. 000 9 .4 1.02 39.37 19.2 19.11 20.3 
(60) 

1.0011 51. 11 61.1 . 9& 15.20 12. 7 12.9 19 . 7 
1.0~1I 119.11 511.2 1 . 0 2 25·34 \2.6211) 13 .1 12.7 20.0 

1. 0 " 50.11 57.9 1.00 '10 · 50 13·1 12.2 19 .2 
1. 0}6 50.0 58. 5 .99 00.72 12. 6 11 . 11 15.2 

\75) \20) 
1.001 77.6 19.7 .94 4.23 11.0 11.11 31.1 
1. 054 77.5 19 .6 . 97 7.05 ( 1.753) 10.5 11.2 29. 3 

~ : g~Z ~~ .II ~n .97 11 :~~ 11. ) 11. 9 ~;U .4 .911 10. 11. 1 11.11 

1.106 7l· 11 (~~~2 . 9 11 7.00 10. 2 10.9 211./l 
1.0% 7 .11 2&.11 1.00 11 . ')11 \1.9311) 10.2 10 . 7 26 . 9 

i:g~~ ~n ~U 1.00 ~n~ 11. 7 12 .b 26.9 
.'111 11.6 12 . 1 21. 0 

( 110) 
1.0011 7O. ! 1. 00 9.6, 10 .3 1I°'l 10 . 11 23 . } 
1. 062 77.6 n· 1.00 16.00 (2.100) /l.1I 9 . 11 2, .9 
1.055 ~?3 ~U .99 ~U~ 

10.1 10 . 11 2 .2 
1.0110 6 .0 1.01 10.& 11.2 19. 5 

1 .060 711.11 15~.0 1.00 1 5 .05 9. 2 10. 1 19·& 
1.004 76.11 60.7 1.01 25.08 \2 . 355) 10.0 10 . 19.11 
1.066 76.11 56.3 1.00 110.111 9 . 9 10." 17.11 
1. 0511 76.11 56 . 9 1.01 bO.11 1" .2 111 . 11 111.3 

P l 

~ 
(ko1) 

0.787 
.~72 
.257 
. 110 

.1178 

.283 

.170 

.079 

.306 

.11111 

.HO 

. 003 

.1M 

.100 

.057 

. 0211 

.009 

.402 

.224 

.10 3 

. '104 

. 235 

:m 
.2&3 
. 157 
.0911 
.055 

.142 

.0119 

. 051 

.029 

.580 

. 361 

.200 

. 099 

.377 

.220 

.128 

.069 

.2Ul1 

. 146 

.091 

. 0119 

.136 

.0113 

.050 

.026 

.515 

.291 

. 174 

. 086 

· 319 
.1111 

:M~ 
. 20~ 
. 12 
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. 0 2 

.123 

.073 

.0112 
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Figure 13.- Compressive strength of flat panels with hat- section stiffeners. 
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TABLE 12 

TEST DATA FOR FLAT PANELS WITH HAT-SECTION STIFFENERS WITH ~: 1.00 bg: 1.2 
ts • bW 

[!Omlnlll proportlo:u are g1 ven 1n parenthe •• !] 

Proport1on. of teat s pec imen. Teat data 

L {J cr Pl 
tw tw bS l1If bH Tc r (koll crr L/..;c 

(In. ) rs rs ~ OW (In. ) tS Observed Adjuotod (ka1) (kal) 

( o :~g) (L OU (24) (20) (1.2~ 
.9 2 .2 21.2 1.1 4 . ~6 3a · 0 33 . 6 36 .7 0 . 7~ 

. 039 . 9~ 24.5 21.8 1.12 7 . ~ (2 . 364) 3 .6 33.0 35 ·Z .42 

.~~ . 92 ~.2 21. 6 1.12 12. 31.1 30.1 32 • . 243 
• 0 • 948 . 8 20 . 6 1.23 18.92 18 • 18 . 6 20 . 2 .101 

.039 .geO 25 . 0 (g~~2 1.15 7.49 g.o 25 .1 31.6 .43t .039 :M 25 · 7 30 . 8 1.19 12.50 (2.572 ) .9 23.1 31.1 . 25 

: g~§ ~ . 5 ~g : ~ 1.22 ~n5 -- -- ~n .151 
.938 . 6 1.22 2 . 6 -- -- .0T7 

. 038 .9Gt 25.0 
(~?) 

1.24 10.21 18.0 16 .5 .268 40 . 8 25 .1 
.039 .9 26·5 41.2 1.20 17 . 06 (2.722 ) 19 . 0 17 ·Z 25 · 7 .164 
. 039 .m;o 25 . 6 /~0 . 8 1.20 27 . 23 16.0 1~. 23 .1 .092 
. 039 .9 7 25·4 1~1. 0 1.18 40 . 91 1 .0 1 . 3 19.1 . 051 

.039 ·931 24.0 {~~~2 1.20 15.57 10 .3 10'1 19 '4 :~ .039 
j~t ~ . 2 61.9 1.20 25 .9.7 (2.926) 8 . 2 

A' 1~ . .039 .0 61. 6 1.20 ~ . 60 8 . 3 k~ :~~ .039 . 46 24 .4 60 .7 1. 22 2.39 8 . '; 9 : ~ 
(35) (20) 

.040 1.015 31.6 20 . 6 1.18 4 . 68 28 . 9 24 .4 33 .~ .622 

.ge9 .997 32.2 20 . 3 1.18 
7T 

(2.178) 28.5 24.9 32 • .36Z • 0 .994 5i:ft 21.3 i:i~ 12. 3 ~J iU ~n . 20 
. 040 1.000 20 .1 18 . 2 .109 

'oe9 .992 32 . 6 {5g~8 1.18 7 .43 20 . 6 23 . ~ 28·9 ·371 
. 0 0 1.000 33 .1 32.2 1.08 12.\ti (2 . 387) 21 . 5 23 . 28'e .218 

~ 1 .001 5~:i ~~ :f 1.20 ~tl~ ~~ :E 2.0 27:4 :M~ 1. 028 1.20 • 2 22 • 

. 040 .9~ 31.0 { t~~2 1.18 10 . 17 14 . 5 14 .0 24 .1 . 241 

'°ei · 9 32 .6 40 . 8 1.19 16 .92 (2.545) 1t·5 1A .1 23 · 1 .1~9 1.02A 3
2:t 39 . 6 1.19 t6 : ~~ 1 .2 23 .2 ' ~II~ :g41 1.01 32. 39 . 2 1.20 id 18.0; 1i . 6 . 01 

.040 1. 004 33.1 \ ~~~ 1 1 .19 15.58 6.0 6.4 18.2 .129 

. 041 1.1~ 33·0 58 . 5 1.19 25 .98 (2 .767) 8.~ 9.7 18.6 .079 

:gti 1.02 32 . 2 5~ . 0 1.20 ~ :~ 9 . 2 
il : ~ .047 

1. 0 31.0 51 . 6 1 20 b 9 .0 .025 

(~O) (20) 
. 038 .976 1.6 21.0 1.18 4 . 58 18.0 19 . 2 31.9 . 551 .038 . 97~ 51.6 22 . 2 1.12 lU~ ( 1.977) 19 ·8 21.0 32.0 .33t 
. o~~ :§f a O•4 21.4 1.17 16.7 17 . 0 30 .1 .19 
. 03 9 .9 20 . 3 1.19 18 . 28 19·5 19.5 22 . 5 . 097 

.041 1. 014 50.2 \ ~g ~ 8 1.22 J:6A l
A

•9 iU 29. 9 .354 
. 041 1 . 020 aO.2 30 . 6 1.14 (2 .180) 1 . 6 29 . 5 . 213 

:~ :§~f 4t~ S~ · O 1.20 ~U~ ~~ :~ iU 27 . 2 .121 
• 0 1.0 1 . 20 21.2 . 063 

. 040 .980 49 .0 {tg~2 1.20 10 .13 20 . 2 19 .4 24 .0 . 222 

. 040 .942 47 . ~ 40 . ~ 1.22 16 .82 (2.338 ) 17 .4 i ~ : ~ 23 ·7 .1M 
:gti :§U ~h ~~ . 1.20 26 .85 1

A
· 0 23.0 . 0 

.0 1.22 40 . 21 1 .4 16 . 5 19 .2 . 045 

. 041 ·986 48 . 3 { ~g~~ 1.20 15.~3 11. ~ 11.1 19 .1 •121 . 040 1.022 50. 2 59 . 1.20 25 . a (2.572) 9 · ~ . 8 19 · 0 .07 

.041 1.036 ~~ :e 60 .7 1.18 ~ 3 . 9 . 2 . 6 17.2 . 043 

. 041 1. 036 60 .1 1.16 2.00 9. 8 9 . 2 14 .0 . 023 

(H ~8 (20 ) 
4 .10 9 · 6 . 524 . 041 1.052 19 . 6 1.15 10.~ 30 · 5 

. 042 1.058 Tl·O 19 ' G 
1.20 7 .27 (1. 762) 13.1 13 · ~ : ; .283 

.041 1. 058 77 .2 19 · 1.21 11.77 ~ . 3 9 . 9 .169 

. 041 1.052 77 .2 19 .4 1.18 17 . 51 ·7 9 . 2 20 . 5 . 083 

. 042 1.066 76 · 9 (~g~6 1.20 7-l~ 8 ·7 9 . 2 28 .1 .304 

.041 1.°t7 76·7 
~p 

1.18 11 .8 ( 1.9/,1) 10 . ~ 11.0 27 .7 .181 

.~~2 1.0 2 76 .(. 1.20 16.00 11. 11.8 25.2 : ~~~ .0 1 1.00;2 77 of 2 . 0 1. 20 2 . 57 11.2 11.9 19 · 0 

. Ott2 1.068 77·a \~g ~ 6 1.18 2 ·87 11.0 11.8 23 .2 .196 .0 2 1.060 71 ' 38 . 5 1.18 16.41 (2 . 094) 8 .4 ~ . o 22 . ~ .117 

: g~i 1. ~t? 7 '6 38 . 6 1.1~ 26 . 4~ 8 . 5 .8 22 . . 071 
1 . 0l9 n. ~8.8 1.1 39 . 51 10. 3 11.1 17.4 .037 

.042 1.049 H .4 \ ~~~5 1.18 15 ·41 8 .4 9 . 0 18 .6 .112 

.040 1.~5 77 . 0 60 . 2 1.20 25 . 55 (2 .329) 8 .5 9 . 0 17 .8 .065 

. Oql 1. 0 75 . 2 56 .8 1.22 40 ' Z7 9 .0 9 .1 17.4 . 040 

. 042 1.056 76 . 2 57 ·7 1.20 61. 3 7 ·1 6 . 8 12 .3 .019 
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tw bH 

-t-=IOOj 7)=1.2. 
s w 



34 NACA TN No. 1553 

TABLK 1, 

'!'EST DATA PQR PLolT l'AlfBI,S WITH HAT geTIOl( STI F1'lOO!:RS WITH tw. 1.25. bg "0.6 
ts btl 

[!omina1 propor t i on. are gi ... n 1n parentheae!l 

Proport ione or t ee t specimen. Teet data 

<Tcr Fi 

tw tw ba bw bJI 
L 

t (led) iTr L/..;o rc 
(1n. ) ts rs tw bw (In. ) ts Ob eerved Adju.ted ( led) ( led ) 

(0.040) (1. 25 ) (' 5) (20) (O :U .039 1.204 '?t .2 20 .0 4 . 36 ,~ .9 ,2.4 , 8.2 0.74t .039 1.203 3 ~ .O 20 .2 . 60 7 .28 (2 .680) 3 .7 35.' , 8 .0 .44 
.039 1 . 20~ 34 .0 19.8 . 65 11:59 -- -- 33·2 .245 
.039 1.19i 33.8 20.2 .~ 17 . ~7 19.3 18.0 20.8 .102 

. 040 1.240 3~ . 2 
(30) 

. 62- 6.91 "·7 ·507 30 .2 -- --
.040 1.200 3 ·t 30 .2 . 61 l1'a8 (3.062) ' 4. 3 ".6 "., .299 
.040 1.2~ 34 . 30.~ . 60 18. 7 31.a 30.6 32 ·Z .171 
.039 1.2 34 .2 30 . .60 27.53 26 . 27.9 21. .077 

. 040 1.219 3[. .4 (ttg ~ R . 60 9' a3 30.0 30.0 }1., .,,~ 

.040 1 .212 3 ~ . 1 40 . . 60 15. 5 (3 .375) -- -- 29.1 .19 

.0'9 1.222 3?c .1 40. 5 . 60 25.21 -- -- , 0.0 .128 

.039 1.199 3 ~ . 2 40 .0 .62 '7 ·9 18.7 18.2 20.6 . 059 
(60 ) 

.039 1.205 34.2 61. 0 .60 14.46 14 .6 i4.1 23·2 .198 

. 03~ 1.200 34.9 60 . ~ .61 ~.ll (3.860) 14. , . 5 23.1 .118 

.O~ 1.164- 3 . 6 62. .60 ~7 : ~~ 1'·9 15.2 22., . 071 

.0 0 1.200 33 . 6 60 .2 . 60 1, .2 13.' 18., .039 

(aO) (20 ) 
. 040 1.220 8 .2 19.8 . 62 4.27 24.1 22.8 , 6.6 '~f .040 1.U3 u9. 2 19.8 . 64- 7·11 (2. , 60) 25 .2 24. 5 36 .1 · 3 3 
. ~~ 1.230 48 .6 19 . 6 . 6, 11.33 28:4 27·1 , 0.5 :~e .0 1.215 !~9 .1 20.0 . ~ 17.00 19. 21.5 21.2 

.039 1 . 188 48 . 6 ( §g~t .60 6.94 21.3 21.0 ".0 .412 

. 039 1.184 48 .8 30. .60 11.50 (2.710) 24.9 23 ·9 33 .0 .249 

.039 1.187 48 .4 30 .4 . 60 18 . ~6 24.2 22.9 ~g:l .~ .039 1.204 49 .0 30· 3 .60 27 . 0 19.5 18·7 • 5 

.039 1.208 49'4 \ ttg ~~ . 60 9.47 2 3 ·Z 23.2 2S·2 .296 

.039 1.208 49 . 40. . 60 15·79 (3.000) 23. 23 ·0 2 .9 .176 

. ~§§ 1.218 t~:~ 49 • .60 25.22 19 :~ 1a ·4 27·2 .1OZ 
• 0 1.183 0.2 .60 37.76 20 • 1 .9 22.1 .05i 

.039 1.197 49 .6 (~g ~8 .60 14.48 14.4 14.2 22.6 .17' 

.049 1.202 49 .4 60 ·t . 60 ~:~a (3.470) ~.4 13·1 22.2 .102 

.0 0 1.21 6 49 ·0 60 . .60 .1 13·5 21.2 .061 

.040 1.202 47 . 6 60.6 .60 57.92 13. 6 1.2.3 18.1 .035 
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TABLE 14 

TEST DJ..TA FuR FLAT PANELS WITH HJ.T- SECTION STIFFENEnS WITH tw:o: 1.25. ~ = 0.8 
ts b; 

~om1nal proportions are gl.en in parentheae!] 

Proportlons of test specimena Tea t data 

L 
CTor PI 

tow tw bS bot< bH VO t (kal) or LTTo 
( I n. ) rs tS t; Ow (111. ) ts Obaer.ec1 AdJuated (kai) (kai) 

(O '8liO) (1.2~~ (~a~6 ( cO) (o:~ 
4.~8 35.2 34·7 0. 693 . ° 1.2 20.0 5I:a · 039 1.20~ 34·9 20 .2 :in 7. ° (2 .645) -- - .406 

.039 1.20 34 .0 20.2 12.16 -- -- 32.5 .226 

. 039 1.198 34.8 20.6 .78 18.15 19.3 19.2 21.2 .099 
\30 ) 

.0~9 1.221 34.2 30 . 6 .80 7.22 28.8 29.5 34·7 .458 

.0 0 1.<!20 3 .1 30.1 .82 12.05 (2·985) 32.2 32.1 33.~ .26~ .oG9 1.224 3l •• h 29 .8 .82 1~ . 23 -- 29· .14 

.0 0 1.210 35·0 30.2 .81 2 .83 26·5 26.5 21.8 . 072 

1.188 
( ~~ ) 

.81 22·9 21.6 28 .8 .304 .039 33.~ 40. t. 9.~ • 039 1.1aO 33 • 40.0 .82 16.3 (3.250) 23.2 22.8 28.8 .183 
.039 1.1 2 3~ . 40.~ .82 26.23 27·1 2'j. 7 27 .9 .111 
.039 1.194 3 .2 40. .81 39.26 20.6 20.0 22 .1 .059 

(60) 
.039 . 1.184 34.0 60. 8 .81 14 'M 12·7 12.0 21.7 .169 
. 039 1.211 35·0 61.0 .80 24 . (3.640) 12·7 12.6 21'l -100 
. 039 1.192 ~t~ 61.2 .81 ~§ :n 13 :~ H·8 20 • .060 
.039 1.199 61.4 .79 12. 1 .1 16.1 .031 

(~) (20) 
.040 1 . 19~ 7.4 19.8 .84 4 ~5 5 25·5 23.3 35·7 ·590 
.039 1.17 t~ :~ 20,2 .83 7·50 (2.352) 25.2 23·0 35.2 .35, 
.039 1.200 20.4 .81 11. ~1 32·3 31.1 30..8 .19 
.039 1.193 48 . 6 20.2 .80 17. 21.2 20.0 22 .1 .09' 

.040 1.216 48 .2 \§g~2 .80 7.1, 25.6 ~.2 32.4 .386 

.040 1.198 47 .8 30 .9 .80 11.9 (<! .672) 26.8 .8 32.1 .230 

.~~§ 1.208 49 . 6 30.0 .80 1~ .15 25.2 24.7 29.6 .l32 

.0 1.199 11.9.6 30.6 .80 2 . 62 12·5 19.3 21.0 . 063 

. 039 1.202 4~ .2 l tg~ 8 .80 9.84 20·9 ~tt 27·7 .2~ 

.039 1.193 a~:'~ 
39.8 .82 16.33 (2.930) 21.1 2I· 5 .1 

.040 1.227 ~6 :~ .80 ~;.ll 20.,5 21:~ 2 .5 .095 

.039 1.212 .8 .81 .12 19.6 19 . 20.1 .050 

.040 1.222 48 ·9 \~~~8 .80 14.96 ti:~ 13·1 21.0 :~~ .040 1.1ID! l!A.2 60·7 .80 24.92 (3 .320) 10.~ 20 .7 
• 039 1.1 .6 61.1 .80 39.~0 10.2 9 • 19.~ .051 
.040 1.169 47.3 61.5 ·79 59 . 2 12.0 10.8 16. .029 
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TABLE 15 
TEST DATA FOR FLAT PANELS WITH HAT-SECTION STIFFENERS WITH tw. 1.25. bH Z 1.0 

tS bW 
(Eomtnal proporttons are g1ven tn parenthese~ 

Proportlons of teet speclmens Teet data 

L ercr 
Pl 

tw tw bs bw ~ Vc t - L/VO 
(ksl) erf (In. ) ts ts tw 0;; (1n. ) t; Obeerved AdJusted (ket ) (ltd) 

(0.040) (1.25) ( 35) (20 ) (1.0) 
.039 1.21~ 3~.3 20.~ 1.00 4.7~ 32 .7 :n.o 36.6 0.647 
.039 1.20~ 35.1 20 .~ .9f!, 7.f!,9 (2.617) -- -- 35 .7 .n! 
.049 1. t§7 3~.0 20. .99 12.61 30.! 29.6 32.~ .21~ 
.0 0 1.1f!, 31 .6 21.0 .96 1!.!7 20.2 1!.9 21.2 .091 

(30) 
.039 1.193 3~ . f!, 30 . 6 .9! 7.% 27.5 26.3 32.7 .410 
.039 1.223 35. 1 30.1 1. 0~ 12.~4 \2.920) 25· 2 26.2 32.f!, .2~7 
.039 1.216 3~. 2 30 .

4 
1.01 19.34 2!.3 2f!,.9 29.3 .140 

.039 1.201 3 .0 30. 1.00 29.70 20.7 19.6 22 .2 .070 
(40) 

.039 1.195 3~ . ~ 40.9 1.00 10.07 13.9 13.3 26 .6 .266 

.039 101M 3~.6 40.6 1.02 16 .f!,2 <3.150) 1!.0 16.9 26.1 .156 

.039 1.193 3~.0 40.f!, 1.01 26.93 17.9 1! .0 25.2 .094 

.039 1.212 33.! 39 .3 1.02 40.3f!, 16. 9 16.3 21.5 .054 
(60 ) 

. 0
4

9 1. 212 3~.2 60.6 1.02 15.35 !.3 ! .3 20.0 .11\5 
.0 0 1.210 3

4
. 6 60.0 1.00 25.50 (3.~72) 3 .2 !.O 20.2 .0M 

.049 1.200 3 .2 60.f!, 1.00 ~0.f!,2 9 .~ 9.0 113.7 .051 

.0 0 1.21! 3~.2 60.1 1.00 61.22 9.2 9.0 14.5 .026 

(~O) (20) 
.039 1.200 f!,.11 20.2 1.04 1I.7~ 2~.1 22.3 34 .0 .53f!, 
.O~O 1.210 4!.6 20.0 1.0~ 7.79 (2. 34 f!,) 2a · 5 24.4 33.~ .322 
.O~O 1.213 ~9.4 19.3 1.00 12.43 ~9·3 23 .7 29.1 . 1 76 
. 039 1.200 49 . b 20.5 .97 If!, .63 1 .0 19 .~ 20.9 .Of!,~ 

(30) 
7.~ .039 1.1~5 46.6 30.6 1.01 25.0 22.2 31.4 .356 

.039 1.196 1If!,.! 30.6 .99 12.25 (2.640) 24.7 22.5 31.0 .212 

.039 1.203 ~f!,.f!, 29.3 1.02 19. ! 2 . 3 23.f!, 2f!,.3 .122 

.039 1.1913 ~g. 2 30.13 1.00 29.53 19.f!, le.5 20.9 .060 
(~O) 

~9 .9 10.06 16 .2 .040 1.2213 40.0 1.00 16 .2 25.3 .2~ 
. 040 1.217 49.1 40.2 1.00 16.f!,2 (2.1370) 17.5 16.7 25 .6 .1 
. 039 1.203 51. 9 ~1.4 .97 26 .M 17·2 Ib.~ 23.7 .Ml 
039 1.201 50 .0 39.~ 1. 02 !l0.30 16 .1 15.5 20 3 0~7 

(bO) 
15.34 .040 1.232 119 . 9 60.7 .99 9 .3 9.2 19 .e .133 

.040 1.214 49. 1 60.4 1.20 25.60 (3.200) 11.1 16.1 19.! .079 

. 040 1.196 ~9.11 60 .2 1.00 40 .f!,5 9.5 9.2 1~ .1 .04~ 

.040 1.204 ~g.5 60. /3 .97 61.30 10 .13 10.~ 14.5 . 02 

• 
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TABLE 16 
TEST DATA FOR PLAT PANELS WITH HAT-SECTION STIFFENERS WITH ~: 1.25, ~ = 1.2 

~Om1nal proportions are givsn in parenthese!l 

Proportion. of test specimens Teat data 

L "Or Pi 

tv. tw b S bw ~ ..;0 r (leai) ~ tl.;c 
(in.) rs CS ~ 0; ( in.) tg Observed AdJuated (led) (kd) 

(0.040) (1.25) (3 5) (20 ) (1.2) 
.040 1.207 3a·O 20.2 1.20 ~:~~ 26.~ 25·2 34 .8 0·591 
.040 1.200 

3 'A 20.0 1.20 (2.595) 32. 31.~ 34 .7 .357 
.0~7 1.140 34. 21 ~5 1.20 13:4~ 30.6 30. 31.2 .199 
.0'0 1.204 34.6 20.0 1.21 19. 0 21.1 20.5 22.6 . o~i 

. 040 1.202 34 .8 (§g~ " 1.19 7.6~ 19'1 18 .3 31.3 .376 

.039 1.192 33·8 29.~ 1.22 12.6 (2.868) 21. 20.6 31.~ .230 

.039 1.1~0 33·3 29 '4 1.23 20·Gt --
19:6 

29. :~~~ • 039 1.12 33.2 30 • 1.23 30. 20.4 21.8 

1.188 3G·4 
(l~0) 

1.24 10 .~4 19.8 .039 G9•6 20 .1 ~.o '~7 . 039 1.192 3 ·5 0.2 l.Q 17.2§ (3.070) 14.9 20.4 .6 • 0 
.039 1.238 3?c.2 39 .8 1. ~ 27.~ 1 .0 14 .5 2~ .2 .0 3 
.039 1.193 3 ~ . 4 39 ·7 1.23 41. 9 14 .6 13·5 1 .8 .045 

(60) 
.040 1.212 34.2 19. 6 1.21 15.65 9·1 9·1 19.2 .131 
.039 1.214 33.4 0.6 1.20 26.05 (3.340) ~.2 ~.6 19·1 :W! .Ol9 1.222 3a·2 61.4 1.18 ~.61 .1 .2 17.3 
.0 0 1.214 3 .6 61.0 1.18 .44 8.2 8.2 13.1> .023 

(~) (20) 
.039 1.184 .4 20.0 1.24 4 .85 25.~ ~:t 35.0 .54l 
.0~9 1.214 48.3 20.0 1.21 8.02 (2.340) 25· 33·3 .311 
. 0 0 1.194 48 .3 20.1 1.19 12·77 25·5 ~.2 29.5 .l

A3 
.039 1.212 50.1 20.2 1.20 19·21 19 ·0 1 j,8 21.2 .0 ~3 

.039 1.186 48.4 
(30) 

1.20 7.58 18.7 18.1 29.6 .327 30.7 
.039 1.198 49 .4 30.1 1.21 12.64 (2.615) 19 .~ 18.5 29.4 .194 
• 039 1.200 ao.o 30.2 1.20 20.23 20 • 19.1> 27·3 .llg 
.039 1.202 8.8 30.6 1.19 '30,20 18.6 17.7 20.3 .05 i 

.040 1.182 47.1 
(~O) 

24.4 40.2 1.20 10.33 11.~ 11.0 .213 
. 0,9 1.202 49 .0 40.4 1.20 17·19 (2.820) 12. 12.3 24.0 .121> 
:~o 1.212 tt~ bO

'
O 1.20 27.43 ~.o 10.6 22.0 .072 

• 40 1.178 40.0 1.20 4i.12 14.0 12.5 18.0 .039 

.039 1.209 49 .~ \ §i~o 1.20 15·71 5·1 5·0 18.3 .116 

.039 1.215 49 . 60.6 1.20 21>.10 (3.115) 9.6 ~j 18 .5 .gn 

.~9 1.211 49 . 2 60.4 1.20 ~:4l 7·0 17.2 .0 
• 0 1.208 50.3 60 .4 1.20 7.6 7·7 13.1 .021 
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