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SUMMARY

Results are presented for a test program on 24S-T aluminum—ealloy
flat compression panels with longitudinal formed hat—section stiffeners.
The results for panels in which the thicknesses of the stiffener material
are 0.39 and 1.25 times the skin thickness are presented and incorporated
with the results previously presented 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.

INTRODUCTION

An extensive experimental investigation of the strength of
245-T aluminum—elloy flat compression panels with longitudinal formed
7—section stiffeners was reported in reference 1. The data presented in
reference 1 were reworxed on the basis of a selected design parameter and
were used for the preparation of design charts in reference 2., A similar
investigation is now being completed on penels of the same material with
formed hat—section stiffeners in order to mekxe design charts and also to
provide ean eventual comparison of the structural efficiencies of the two
types of stiffener.

This compression—penel test program consisted of four parts. The
first two parts, for which the thicknesses of the stiffener material
were 0.63 and 1.00 times the skin thickness, were reported in references 3
and 4. The last *wo parts, for which the thicknesses of the stiffener
meterial were 0.39 and 1.25 times the skin thickness, have now been com—
pleted and are presented herein with the results of the first two parts.

The present paper deals only with the data as obtained; no attempt
has yet becn made to prepare design 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:
Py compressive load per inch of panel width, kips per inch

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

L length of panel, inches

c coefficient of end fixity in Euler column formula
L o local-buckling stress of skin or stiffener, ksi
3} average stress at failure, ksi

TEST SPECIMENS

A typical cross section of the test panels is shown in figure 1.
Both the skin and the stiffeners were made of 24S-T aluminum-alloy sheet
with the grain of the material parallel to the longitudinal axis of the
panels. The with—grain compressive yield strength of the skin material
ranged between 42.2 kei and 47.9 ksi with an average of 43.8 ksi and
that of the stiffener material before forming varied between 41.9 ksi
and 46.2 ksi with an average of 44.3 ksi.

For the tests reported herein, the nominal thicknesses of the skin
material were 0.102 inch, 0.064 inch, 0.040 inch, and 0.032 inch and the
nominal stiffener thickness was 0.040 inch. The nominal ratios of the
stiffener thickness to the skin thickness ty/tg were therefore constant,
the values being 0.39, 0.63, 1.00, and 1.25, respectively. With these
dimensions known, numerical values for all other cross—sectional dimen—
sions can be found by means of the proper dimension ratios. The
stiffeners were formed from flat sheet to an inside radius of 0.125 inch
for all bends §A.z.>' For panels having %ﬂ =803, 02035 100"

W S
and 1.25, the widths of the attachment flange b, were 0.85 inch,
0.75 inch, 0.65 inch, and 0.55 inch, respectively. The rivet lines on
the stiffeners were on the longitudinal center lines of the attachment
flanges.

The NACA flush-riveting method (method E of reference 5) was
employed in the construction of the test specimens. The rivet holes
were countersunk on the skin side of the panel to a depth of three—fourths
of the skin thickness, the countersink having an included angle of 60°.
Ordinary flat-head Al7S-T aluminum-alloy rivets were inserted from the
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stiffener side, and the shanks were upset into the countersunk cavity.
The protruding part of the upset shank was then milled off to provide

a smooth surface. The rivet diameters and rivet pitches used are shown
in the following table:

Rivet Rivet
tw/tg diemeter pitch
(in.) il

0.39 3/16 j
.63 5/32 3/b
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—capecity testing machine &t the Langley structures
research laboratory. Within the range of loads used, the Indicated
load on the testing machine was within one-half of 1 percent of the
epplied load. Provisions were made for setting the specimens in the
testing machine in such a manner as to maintain the flatness of the
penels and afford uniform bearing at the ends. Figure 2 shows a failed
panel in the testing machine.

Resistance—type wire strain gages were used to measure strains at
successive increments of load. The gages were placed in those locations
on the stiffeners and skin where buckles were expected to appear first.

METHODS OF TREATING TEST DATA

In reference 6, the coefficient of end fixity c was found to be
about 3.75 for panels which were tested flat-ended in the same testing
machine used in the present investigation. Because the panels of this
investigation are similar to the penels of reference €, this value
of ¢ was used in working up the present date.

In order to obtein the average stress at failure op, the load
at which failure occurred was divided by the cross—sectional area of the
paiel. No adjustment was made to offset the effect of having an unequal
number of stiffeners and bays. The effect of such an adjustment would
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be to %ecrease slightly the values of Ef at high values of %g
S
/3#‘ Inasmuch as the purpose of the present paper is to present
L//c

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

and

The local buckling load was determined by the "strain-reversal
method" (see reference 7) as the load at which & plot of the strains
near the crest of a buckle first shows & decreasing strain with 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 dimensions of the specimens.
The method for making the adjJustment is explained in the appendix of
reference 3.

Because stresses are determined by the relative rather than by the
absolute dimensions of the panels, nondimensional ratios are used in
e
presenting the data. 1In reference 2 the quantity i-i— is developed

(¢]
as a sultable parameter against which to plot the average stress at
maximum load. This parameter is used in plotting the results of the
tests 1n the present investigation.

RESULTS AND CONCLUSIONS

The primary results of this investigation are to be found in tebles 1
to 16 and figures 3 to 18.

Tables 1 to 16 (facing figs. 3 to 18, respectively) list both the
observed and the adJjusted buckling stresses, together with the average

Pi
M S
o LAV
values of t q are included in the tables for convenience in meking
comparisons with other penels. Values of L/v€. are also given.

stress at fallure, for corresponding values of The nominal

In fi%ures 3 to 18 the sverage stress at failure E} is plotted
against i7£_ for the various dimension ratios used. The initial dashed
@

parts of the curves were computed from the column strength of the panels
based on nominal dimensions and the combination of Euler and straight-line
column curves recommended for 24S-T aluminum—alloy material in reference 8;
the solid—line perts of the curves were drawn through the experimental
test polnts.

The following conclusions may be drawn regarding the effect of the
verious dimension ratios on the strength of the test panels. It 1S
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assumed that as each dimension ratio is changed all others remain constant.
These conclusions can only be considered to apply within the range of
panels tested.

Py

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

C
bending), the stress developed by the panels increaseg with an increase
in by/ty because an increase in the height of t%e stiffeners provides

T . (short panels
that fail by local buckling), however, the stress generally decreases
as by/tw increases because an increase in the height of the stiffeners

decreases the local-buckling strength.

increased column strength. For high values of

P
2. At very high values of : (short panels that fail by local

c
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 stiffeners
tends to decrease the local-buckling strength.

P
3. Except at very low values of . (long panels that fail by
C
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




NACA TN No. 1553

REFERENCES

1. Rossmen, Cerl A., Bartone, Leonard M., and Dobrowskil, Charles V.:
Compressive Strength of Flat Panels with Z—Section Stiffeners.
NACA ARR No. 4BO3, 194k,

2. Schuette, Evan H.: Charts for the Minimum-Weight Design of
24sT Aluminum—Alloy Flat Compression Panels with Longitudinal
7Z-Section Stiffeners. NACA ARR No. L5F15, 1945.

3. Schuette, Evan H., Barab, Saul, and McCracken, Howard L.:
Compressive Strength of 24S-T Aluminum-Alloy Flat Panels with
Longitudinal Formed Hat—Section Stiffeners. NACA TN
No. 1157, 1946.

4. Hickmen, William A., and Dow, Norris F.: Compressive Strength of
24S-T Aluminum—Alloy Flat Panels with Longitudinal Formed
Hat—Section Stiffeners Having a Ratio of Stiffener Thickness
to Skin Thickness Equal to 1.00. NACA TN No. 1439, 1947.

5. Lundquist, Eugene E., and Gottlieb, Robert: A Study of the
Tightness and Flushness of Machine—Countersunk Rivets for
Aircraft. NACA RB, June 1942.

6. Schuette, Evan H., and Roy, J. Albert: The Determination of
Effective Column Length from Strain Measurements. NACA ARR
No. L4F2k, 19uk,

7. Hu, Pai C., Lundquist, Eugene E., and Batdorf, S. B.: Effect of
Small Deviations from Flatness on Effective Width and Buckling
of Plates in Compression. NACA TN No. 1124, 1946.

8. Templin, R. L., Sturm, R. G., Hartmann, E. C., and Holt, M.:
Column Strength of Verious Aluminum Alloys. Tech. Paper
No. 1, Aluminum Res. Lab., ALCOA, 1938.




NACA TN No. 1553 7

¥
>

T U OO
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TABLE 1

t ;
TEST DATA FOR FLAT PANELS WITH HAT-SECTION STIFFENERS WITH TE = 0,39 , ;ﬁ =046
=S W
[Bominal proportions are given in parenthoseé]

Proportions of test specimens Teast data
. %r Py
o T bg by by = & (xet) % 7ve

(tn.) | Ts Ts T By (in.) Ts Observed | Adjusted| (kei) | (wet

(0.0L0) | (0.39) (25) (20) (0.6)

0.040 | 0.392 5.1 19.9 0.60 3.14 31.3 29.6 33.7 1.474
.039 384 23.8 20.3 61 5.28 (1.349) 31.2 28.8 23.0 .859
olo 386 2i.0 19.9 61 &.40 - - 29.6 186
ouo 389 24,1 20.0 60 12.53 == - 19.8 .217

1307
.039 378 24,0 30.6 .59 5.31 -- -- 33.2 911
039 376 23 E 30.6 .60 g.90 (1.430) 327 33.0 2.4 .530
.oko 374 23 30.2 .60 14.26 -- - 31.0 317
040 382 2k.0 30.5 .60 21.35 14,3 15.4 15.5 106
(40)
.039 378 23.9 40,6 .60 7.67 - -- 30.7 611
ofio 321 23.6 40,2 .61 12.85 (1.499) 28.0 27.0 2%2.8 343
040 381 23.9 40,4 .60 20.51 27.2 27.7 29.4 219
040 323 23.8 40,2 .60 30.76 -- -- 21.4 106
(60)
.039 378 23.8 61.3 .60 12.53 14.9 15.6 25.2 .333
.0 320 2.0 60.7 61 20.98 (1.621) 13.1 13.7 2L.3 191
.039 374 2h.6 61.2 .60 33.48 144 14.9 2u.1 119
[olTo) 376 23.8 60.6 .60 50.25 13.0 13.3 16.8 055
(35) (20)
039 .39 35.5 20.3 .62 2.93 26.0 26.6 1.3 1.391
.039 <39 35.0 19.7 .6l 4.83 (1.275) 23.3 23.3 30.2 813
.039 <393 34,8 20.4 62 7.69 23.5 23.3 26.5 Lu7
.039 393 34.5 19.8 64 11.62 -- - 16.1 180
(30)
.039 380 4.5 30.2 60 4 98 24 .6 22.9 29.9 821
.039 382 34.0 30.2 60 8.36 (1.342) 24,1 23.1 29.1 .L76
.033 379 3.2 31.0 58 13.33 25.6 2.9 27.6 .28l
.038 3%0 34,7 31.4 58 19.96 - - 19157 .135
(%0)
.gzg 391 35.0 41.1 .58 7.2% 25.8 27.2 27.1 .535
; 392 35.0 4o 4 .60 12.05 (1.404) 26.8 27.0 27.0 321
.039 379 33.6 Lo.g .60 19.33 25.8 28.0 26.8 .198
olo 393 34.5 4O 4 .60 268.99 3 23.7 21.2 .105
(60)
.0k0 328 344 60.9 .60 5.01 14,0 4.y 22.3 .28
.039 388 3Ly 60.9 .60 2.35 (1.510) 14.5 4.8 22.0 169
.040 382 33.6 60.2 .60 13.35 13.6 13.6 L 103
.040 389 34.2 60.2 60 20.07 12.9 13.0 17:2 055
(507 (20)
.040 382 8.7 20.0 .63 2.72 22.3 26.0 27.3 1.238
,039 380 49.0 20.0 .63 4 48 (1.208) 15.7 15.1 26.4 730
.039 384 ug 2 20.4 60 7.02 13.3 12.7 23.9 k19
.039 J&L 49.2 20.4 60 10.58 14,2 13.8 17.6 .205
(30)
.039 .398 51.0 ;O. .60 4.59 14,7 15.4 26.1 733
.039 .396 0.7 30.3 .60 7.64 (1.262) 14,4 14.8 25.0 421
.039 -394 9.8 30.5 60 12,17 14 4 14,3 2k .0 254
.039 381 Lg. 6 30.5 62 18,37 167 14.8 17.5 .123
(40)
.0 1.0 4o, 0 2 14 14, 24,6 Lgo
.033 ;32 0.9 uo.g 20 11.20 (1.313) 13 R 13 23.6 .282
.olo 398 50.4 40.7 60 17.94 15.9 16.1 23.5 .176
040 398 50.0 40.1 60 26.82 137 13.7 20.9 104
(60)
.oko .389 49.3 60.2 .61 11,34 13.8 13.9 20.4 .258
.039 .387 49.2 61.7 .60 18.87 (1.4ok) 12.5 16.7 20.7 ~157
.gag 388 49, 61.0 .60 0.12 14 4 1.9 18.% .089
§ 387 4g, 60.7 60 5.25 12,4 127 16,8 053
0 2! (Sg)o 61 2 4 6 22.L 1.118
¥ . : . 17. 16. .
.033 .;;3 ;2.2 20.4 61 }.32 (1.1k48) 11.; 10.5 20.8 628
.039 .378 1352 19.6 63 6.1 7.8 7.4 17.2 .327
.039 382 3.8 19.9 62 9.33 4.8 8.5 14.6 .18L
(30)
.040 86 ;;.6 0.8 .60 4.0 13.4 12.9 22.9 .678
.039 &0 .0 0.4 .60 6.7 (1.189) 8.6 8.1 22.0 .397
.0ko 382 72.4 30.3 .58 10.84 8.0 7.5 20.4 228
.0ko 380 72.0 30.0 .61 16.27 7.5 6.9 18.0 134
(40)
.0lo .ggs 6.2 41.0 .60 6.11 7.8 g.1 20.6 421
.oko 354 L. g 39.0 .60 10.03 (1.229) 9D Fal 2110 .262
.0ko .379 72.4 9.2 .60 16.01 8.6 8.0 21.1 .165
040 382 72.8 0.1 .60 24,18 7.8 7.4 18 .9 09g |
(60)
039 & 2 60.4 62 10.34 8.6 8.2 18.8 -5
039 ﬁ 0 ;; 4 61.0 59 17.24 (1.299) 6.8 6.9 19.0 .146
3 67 77.8 52.8 60 27.39 6.5 7.0 20.1 .097
046 u52 75.8 52.5 60 41 .46 8.2 gL 18.3 .058

|
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Figure 3.—Compressive strength of flat panels with hat-section stiffeners.
Tw by
F-0.39; b—w‘-0.6.
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TABLE 2

TEST DATA FOR FLAT PANELS WITH HAT-SECTION STIFFENERS WITH ;! =0.39, PH=o0.8
s

Nominal proportions are given in parenthese#]

Proportions of test specimens Test data
L i Py
tw tw <1 By by S i (kat) % | s
(in.) | Ts ts W (4n.) ts Observed | Adjusted | (ksi) | (ksi)
(o.gﬁg) (0'232 (52)2 (fg)e (o.gg 3.32 29 31.6 3.2 | 1.418
-ol0 :;eg 2.8 20.1 .81 3158 (1.350) 3of§ 28.5 2.8 2%09
ol0 . 381 24.2 20.0 .82 .50 29.8 28.3 30.5 472
04,0 .388 2.0 19.8 .81 13,32 -- -- 19.3 . 200
(30)
039 .376 2.8 go.s .81 5.68 -- -- 31.6 .810
0,0 372 23.4 30.2 .81 .35 (1.428) -- -- 32.2 .501
0% 376 23, 30.4 .80 13.9 28.1 Loy 31.4 .305
5 9 2 3 g 2%
39 372 23. 31.0 .79 22,3 18.0 18.7 18.9 .123
(1o}
.04o .386 2.2 L4o.5 .80 8.0L -- -- 29.3 .554
.00 .38 25.8 L4o.6 .80 13.442 (1.493) -- -- 29.2 .332
oﬁo .282 aﬁ 2 L40.7 .80 2i.ﬁ5 27.6 28.4 2B.4 .201
040 .38 2.2 1,0.6 .80 32.09 -- -- 22.1 .105
(60)
.039 .381 24.0 61.0 .82 13.0 10 11. 22.8 .285
.039 .378 27.9 61.0 .80 21.6 (1.598) 12.E 12 23.9 177
.oﬁo .388 2l.3 60.6 .80 | 3h.62 1 1.7 22.3 2105
3
0l0 386 2.0 59.5 .81 52.05 12 12.9 15.5 049
(35) (20)
859 .g9i 5§.g 28'2 .gz 3.22 (st gs.g 38.7 50.8 1.;§;
5 . b 20. .81 K 1.2 g d 4
%3 .590 gs.s 20. .78 2.16 2&.2 23 g gg.s 457
039 .388 35.2 20. .79 12.33 -- - 18.0 .190
i (30)
.03 .390 35.4 0.4 .82 .20 23.8 24.2 29.2 .76
.03 .3 3L.L go.g <86 g.eh (1.345) 22.9 22.0 2?.6 .Zzg
039 392 gﬁ.s 30. .78 1. 02 23.9 2L.7 27.5 .26
039 388 .6 31.1 79 21.06 -- -- 20.6 .13
(Lo)
.03 390 3.8 4o.9 .78 8 23, 2 5 166
.oyg 350 35.0 41.0 .go 12.62 (1.403) 23. 23 §2_E .300
.039 .388 34.9 L.k .gg 20.26 -- -- 25.2 .178
ofj0 .395 35.0 40.5 ¢ 30.28 -- -- 22.9 .108
(20)
03 .380 35.5 60.6 80 12.45 1.3 .8 21.8 268
03 .370 33, 62.0 20.65 (1.502) 1.8 16.0 21.9 161
039 .379 33.8 60.8 81 23 3] 12.6 13.4 20.7 095
039 .397 35.0 61.0 80 [9.35 11.9 12.3 15.1 7
(50) (20)
olo .59% 20.5 15. .8 2.80 21.1 21.5 29.9 1.323
039 50 21.5 20.6 =T L.76 (1.213) 15.3 16.1 25.6 .66
0G0 .386 9.2 20.6 .gg 7.49 16.0 13.5 23.0 .380
039 .386 49.0 20.2 i 11.27 13.8 1h.7 18.2 .200
(30)
7 .38 5 30.6 80 .82 18.2 18.0 25.8 .691
oag .§3§ Eg.g 3g.1 = g.oz (1.267) }5.8 13.8 zE .388
‘ . d g 12. 5 15. .
g .39 Lg.% ;o.g 80 19.21 12.2 15.E 18.1 .120
(5,0)
0 . 0.6 Lo. . .08 15. 15.8 23. L8
0 g .ﬁg 21.9 9.3 . g 1%.80 (1.318) 13.% 15.8 22.7 .268
039 .398 50.9 ao.a .80 13.86 1.1 1&.6 22 .162
ol;0 100 50.1 L40.0 .80 28.33 15.1 15.2 18,2 .086
{60)
.039 .381 L48.6 61.2 .80 11,8 4.7 15.3 19.8 .240
.ghg .281 tg.g 6o.g .gg 13.;2 (1.403) iz.g ig.g {i.l .%%z
oo | 380 8.2 2:8 .82 37:25 11.9 120 15.58 :g“z
(79) (20)
039 .382 ;E.e 20.2 .80 2.56 12.2 12, 22.1 1.01
039 .380 7.2 20.6 .80 L.16 (1.153) 10. 10.3 21.8 .61
039 .380 4.0 20.2 .80 6.6l 8.5 8.3 20.1 .355
039 .380 740 20.6 .82 9.97 9.0 9.0 11.0 .129
(30)
.04o .382 73.2 30.5 S L.23 10.6 10.1 2. .700
.00 .380 73.2 31.2 .76 7.22 (1.194) 9.8 9.4 zz.ﬁ 377
oo 378 72.6 30.7 .78 11.57 7.9 7.4 21.2 223
.039 .390 75.4 (5939 .82 17.32 7.0 7.0 17.3 cd22
0
.040 382 72.9 40.6 79 6.45 g.u 6.8 21.0 410
gel | ER| B R [ME| M| | | H3| g
olyly 617 72-é 37.2 78 25.59 79 7.4 19.0 .09k
(60)
0 . . 10.8 6. 6. 18.0 .221
oh1 ; % ;5.9 28 3 5 g 18.1 (1.304) .3 7.? 19.2 J141
.04 97 7&.P 59. .80 28.06 Z.é 6.5 18.2 .086
0 8
.0l1 12 5. 57 .80 3.38 7.4 7-5 15.3 L047

é
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Figure 4.—Compressive strength of flat panels with hat-section stiffeners.
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TABLE 3
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TEST DATA FOR FLAT PANELS WITH HAT-SECTION STIFFZNERS WITH {x = 0.39 , Eﬂ =
S W

Eﬂomlml proportions are given in p-rcnthe.os]

1.

Proportions of test specimens Test data
- er L Py
ty ty bg by by o T (ksi) ot v
(tn) | Es TS Ty 5y (in.) i) Observed [ Adjusted | (ksi) | (ks1)
(0.040)[(0.39) (25) (20) (1.0)

.040 37 23, 20.1 1.00 3.54 32.2 28.8 3.5 1.341
.040 .57% 23, 20.2 .59 5.70 (1.351) 32.4 29.2 3.1 .825
.040 .3 23.3 19. T.02 9.28 -- -- 30.C 445
.Cl0 .555 23.7 19. 1.02 13.91 -- -- 18.5 .183

(30)

.040 .378 23. 30.0 .9 5.82 29.7 3C.1 31.6 . 78
.039 .282 gﬂ.g 30. 1.03 9.74 (1.424) 30.4 30.8 31.1 L6l
.039 .380 B 30. 1.00 15.55 -- - 50.2 .282
.039 .38l 24.3 (505 .99 23.29 -- -- 21 33

)

.040 .388 2L.2 Lo. .99 8.31 2.7 6 28.1 251
ojo | izee | 26 5 8 (- L1 (R s o 288 | 32

.040 .385 2.2 0.0 1.00 22.10 22.9 22.9 25.3 175
.039 .388 2L.L 40.5 1.00 33.15 -- -- 2. 100

(60)

.040 .37 23.4 60.4 1.00 13.3 11.5 11.7 22.7 -zzh
.040 .37 23.9 60.2 1.01 22.31 (1.582) 11.5 11.9 22.2 .160
.040 374 23.6 60.2 .99 35.62 1. 11.3 zo.E .0
.0L0 377 23.8 60.6 1.00 53.40 10 10.6 1. .0l

(35) (20)

.039 .386 35.1 20. 1.00 3.18 25.1 25.1 32.7 1.345
.039 gau 35.2 20. 1.00 %.2ﬁ (1.281) 23.0 23.0 28.g .680
.04o o 35.3 20.1 1.00 ¥ 23.2 23.6 28. 426
.039 .37 33.5 20.C 1.01 13.03 -- -- 19.0 .190

(30)

g; .gi ;?h 5%2 L$ 5.52 ) gao 22. 28.6 ﬂ@
. 4 LT 30. S S2L 1, 5 23.2 27 410
.035 .390 3.7 30.3 .9 12.6& 25.5 .3 ZZ.E .248
.039 .386 35.0 31.1 1.00 21.99 20.9 20.7 21.3 .133

(Lo)

.039 .378 3. Lh1.2 .98 .90 2l. 25.1 25.6 L6l
039 .3 35.% L0.6 1.60 1}.19 (1.403) 25.2 25.6 aB.Z .g7c
039 .372 55.2 41.8 1.00 21.06 zg.z .3 2y. .166
0,0 .381 33, 40.3 1.00 31.58 18.4 18.6 15.7 .089

(60)

.039 -390 3L.6 60.8 1.00 12.82 1221 12.6 21.0 .250
039 .379 33.8 61.6 1.00 21.44 (1.495) 12.1 12.6 20.3 iy
.039 .382 56.8 60.6 1.00 34.31 12.6 13.2 19.6 .087
039 .381 3L.2 61.4 1.00 51.36 10.3 10.8 12.6 .oz

(50) (20)

.039 .396 80.9 20.2 1.02 3.00 17.9 18.6 28.3 1.173
.0 .ggz 9.0 20.4 o8 L.94 17.9 1.2 25.5 6%2
.04o o2 50.4 20.0 1.00 7.91 (1.217) 1.9 15.2 7 387

.c40 Lol 51.0 20.2 .99 11.82 13.0 13.6 19.3 203

(30)
.039 Loo 51.4 30. 1.00 3.15 . 6.3 17.2 2.7 .62l
369 400 51.2 30. 1.00 .51 (1.272) 1 .E 15.2 24.1 267
0 .02 21.1 30. 1.00 13.61 16. 172 24.3 .231
.039 .379 8.7 31.1 1.00 20.40 16.2 15.4 21.0 .13)
(L)

.o4o Lol 51.2 L4o.3 1.00 7.41 13.9 14.6 23. L2l
.039 L02 51.4 Lo.2 1.00 12.27 (1.320) 16. 13. zg.ﬁ .2&5
.029 .799 51.1 4o.2 1.02 19.70 13, xu.g 22.7 o

.039 .393 51.0 Lo0.8 .99 29.54 1.0 1. 16.4 .0

(60)

.040 .388 L9.L 60.4 1.00 12.2] 11.6 11.8 18.9 .221
.0Lo .388 L49.4 60.2 1.00 20.3 (1.403) 10.9 11.2 18.5 .130
.040 .38 L9.2 0. 1.00 2.53 10.0 10.4 16.4 .072
.039 .3 49.4 £0.8 1.00 ﬁs. 10.8 12 14.9 . oLyl

(75) (20)

.039 .380 73.6 20. .99 2.68 13.4 12.9 22.2 .978
.039 .380 4.1 20. .99 4.38 (1.157) 9.4 3.2 2.1 .650
.039 380 75.2 20.2 1.00 7.09 g.c o D .0 .33)

.039 .382 73. 20.0 .99 10.5 .8 8.5 11.4 127

(30)

.040 382 72.4 29.6 .96 L .54 10.5 .8 23, .
.040 383 72.9 30.2 .99 720 (1.200) 9.4 3.9 ag.? .?%2
.0lo 381 73.4 30.2 1.00 12.17 ].3 g.o 21.0 212
.0Lo 378 73.0 30.8 .99 18.21 6 Ay 18.0 <121

(Lo)

.039 350 752 L0.6 .99 6.70 8.8 8.9 20.8 .392
.ghﬁ tig ;g.g ;6.2 .3 1;.13 (1.238) 8.8 8.2 22.2 .220
- A 3 . 3. .9 .5 230 .1
.ol 450 77.8 36.5 1.00 eé.go g.o 5.7 18.7 .ogg

(60)

o040 379 73.2 61.2 1.C0 11.34 8.8 8.2 18. .218
~0l40 360 12l 60.0 | 1.00 | 18.87 | (1.309) 69 6.4 18.§ 130
.00 398 6. 60. 1.C0 30.15 T 8.2 17. .078
.0L0 00 76.44 59. 1.00 L5.19 7.9 8.2 1.2 .o42

|
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Figure 5-Compressive strength of flat panels with hat-section stiffeners.
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TABLE L

NACA TN No.

w

b
TEST DATA FOR FLAT PANELS WITH HAT-SECTION STIFFENERS WITH -EE =0.39 , e = 1.2

[Nominll proportions are given in plrentheuel]

Proportions of test specimens Test data
L cr P,
tw tw bg by by T T (ks1) St T
e Vo
(1n.) s Ts T 5w (1n.) T3 Observed [ Adjusted (ksl) | (ksi)
(0.040) | (0.39) (25) (20) (1.2)
.olp .376 23.5 20.1 1.20 3.66 31.8 32.8 33.8 1.274
oLo .276 23.0 20.0 3.21 6.06 (1.353) 30.& 26. 32.6 743
oo 376 2}.6 19.8 1.20 .63 29. 26. 30.% .u%g
040 .278 23, 20.2 1.19 12.51 -- -- 15. 3
(30)
oo -3 gg.s 30.4 2.19 5.95 28.6 26.5 30.7 .749
039 .38l .3 30.9 1.20 | 10.07 (1.423) 28.5 23.6 29.9 431
039 .382 ) 30.6 1.20 | 16.10 - -- 9.7 .268
039 .38l 24h.7 31.0 1.19 | 24.10 20.4 217 20.9 .126
(4o)
oo .380 2.0 Lo.2 1.19 8.57 19.5 19. 27.8 490
.040 .;az 23.6 0.2 1.20 | 14.25 (1.479) 20.6 zo.g 2z.h o2
.039 .338 2f.l 40.8 1.20 22.12 zg.l 24.1 21 .2 .12%
.029 .381 2L Lo0.6 1.20 | 34. 18.9 19.5 19. 087
(80)
039 «3TX 23.6 61. 1.20 | 13.17 8.0 8.4 20.3 246
oLo 376 23.4 59. 1.22 | 22.77 (1.568) g.l 7.5 21.3 .150
039 .390 25.0 61.0 1.20 | 36.41 .8 9.2 15.6 .0B6
029 372 24.0 61.8 1,20 | 54.69 8.8 9.3 14.0 .041
039 388 (;§)h (gg)' 1.20 3.34 26.9 29.5 30.1 1.182
03 | .388 - 505 1.22 | 5.81 | (1.286) 2.2 .0 39. 1685
039 .3 33.0 20.3 1.20 9.05 23.2 23.3 26.5 382
039 .389 2.7 19.5 1.30 | 13.55 -- -- 19. .191
(30)
039 .391 35.0 30.L 1.22 5.68 22.5 22.7 27+ .660
039 .292 53.0 30.5 1.18 9.46 (1.348) 2.2 2.3 zz.é -390
035 391 3 .E 30 g 1.18 | 15.17 23.5 23.5 26.0 .236
039 386 3. 30. 1.22 | 22.81 20.0 19.32 20.9 126
(4o)
039 .378 5a.h L4o.8 1.20 8.23 17 18.4 2.9 433
of;0 .390 3L.7 Lo.2 1.20 | 13.56 (1.402) 21. 22.0 2.3 .256
038 .369 33.9 1.6 137 | 21.6 20.1 20.8 2L.1 .15
o0 .386 33.7 0.1 1.20 | 32.5 16.0 16.0 17.8 .07
(60)
olo .383 za.z 60. 1.20 | 13.20 8.€ 8.7 20.1 231
0 -39 34. 59. 1.20 | 21.93 (1.487) g a 3.9 19.3 13l
cL4o .39 25.2 60.0 1.22 5.20 .Z {Z.é 0f
039 .391 35,2 60.6 1.2 | 52.78 8.2 8. .0 0440
(50) 120)
039 .39 Eo.s 20. 1.20 3.1 20.2 20.6 27.0 1.067
039 .3 g 9.1 20. 1.20 3.1§ (1.221) 17.E 17.g 25.1 609
oLo .39 50.8 20.4 1.18 2 .4 k. 23.0 .352
039 .392 50.0 20.L 1.18 | 12.41 16.0 12.0 20.0 201
(307
039 .38 L4s.8 20.9 1.18 g.go 16.3 16.1 2.8 . 608
.0L0 .38 hg.z 30. 1.20 .86 (1.276) 16.0 15.2 23.2 .341
.0L4e .380 Ly .g 30. 1.20 | 14.11 1h.% 13. 23.6 218
039 .38l L48. 30.3 1.20 | 21.15 15. 15.1 21.8 .13)
(Lo)
o40 .392 49.7 Lo.3 1.20 7.6 14.0 1.2 21.6 .382
029 360 b%.o 41.0 I.ght 12,7 (1.322) 5.7 15.1 21.7 229
oo 3 48.8 Lo.4 1.20 | 20.35 15.0 .3 213 .10
039 37 48.7 0.5 1.22 | 30.56 15.0 1.2 16.4 .072
(60)
oo .386 L8.6 60.0 1.21 F 12.58 A .5 18.2 .206
0L0 .386 L4e.8 60.8 1.20 | 20.91 (1.402) g.c g.z 12.6 .120
039 .380 L9.o 60.8 1.21 | 33.52 g.a 8.2 16.8 .072
039 . 382 49.0 60.14 1.22 | 50.23 .0 8.l 14.0 .040
(79) (20)
039 .382 3.4 20.4 .21 2.83 1.0 , 13.4 21.0 .877
olo .385 73.5 20.0 1.21 4.65 (1.161) 11.5 3151 22.0 .562
0 .382 73.0 20.0 1.20 7.36 9.9 9.4 20.9 .336
0l,0 .393 75.2 20.6 1.18 | 11.06 9.9 9.9 16.2 173
(390)
oo .37 72.2 29.6 w2k h.gg 1152 10.6 22.4 .57h
0 .3 T2 30.1 1.20 1. (1.204) 3.1 8.6 22.5 .351
oo .3 74 .0 30.8 118 | 12465 .6 8.1 19.7 A5
039 .573 73.2 29.8 1.22 | 19.06 8.5 8.1 17.9 115
(40)
Nonn 438 75.4 36. W 6.9 .9 8.0 21 .387
ohs L36 72.& 56.3 1.19 11.6? (1.243) g.l 8.0 21 .239
oug T5.2 55.% 1.19 | 18.62 7.0 7.0 21.0 3
ol L5k 77.9 35. 1.20 | 27.73 7.4 7.9 18.2 083
(60)
ol1 .385 72.8 55.2 120 | 11.70 6.4 6.0 17.1 .196
.040 .382 72.% 53.2 1.20 | 19.45 (1.311) 7.% 6.9 18.6 128
o1 .;8 72. 5 .3 1.20 2 T 7.g 17.3 .07k
.0l41 Lol 76.3 58. 1.20 6.6 7.6 7: 13.9 .0L40

|

1653




NACA TN No.

1553

1%

4O

A SUT TR LRV

L L L TR L R

TTTTTTTTT

LB 73 LT ) L

T L

30

LI 8 O L

Al

et

LI LI

TTTTTTTTT

TTTTT

' WS FEEE R

20

L L L

77

/&
/ / BX¢
/0 mr 7
I/ n
Lﬂ/l bs w .
==25 i &5 B
/s 3

¢ 1 i i

T ot Lo S T L 0 S

I B T

I W 1

e B

I

I W

7T I L6000 o WS

I

g l
PN P 0 Y BN i T e BTV e N )
Ly

U; , ksi

GO

(L L A

| L (L RIS

L L] USR]

4L LT L

TTTTTTTTT

llll||||l‘f|‘(1]lr

g R L

=

20

4 © B 0

S

e Peve IR

3
Temva s

5 4

E A1 7

- 7 ]

- [t 7/ III/ 3

-1/ B
/0 17 mr

Ll 1 n

i/

50

SARa_

CRTEN S TN BT )

i BN

e e e s Doy

(YRR )

BT R

saaalaaag

AT I

T B

L e

Figure 6.—Compressive strength of flat panels with hat-section stiffeners.
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TABLE 5
t b
TEST DATA FOR FLAT PANELS WITH HAT-SECTION STIFFENERS WITH !5 = 0.63 , 55 = 0.6

[lo-lml proportions are given in partntho-o-]

Proportions of test apecimens Test data
%or - Py
tw tw bs by bt 3 (kst) t | E
c
(in.) s Ts T 5 (in.) s Observed | Adjusted (kai) | (ksi)
(0.040)[(0.63) (25) (20) (0.6
.039 .6%2 26.4 20.2 .5& 2.48 32.4 52.0 56.3 1.626
.039 .523 26.0 20.4 .59 L.99 (1.721) 32.7 34.6 22. .790
.039 .6 26.1 20.5 .60 7.51 -- -- .8 .50
.039 .623 26.0 20.9 . 60 12.52 -- - 7.1 .23
(30)
olly .6 257 27.1 .6 .24 34.8 36.1 36.9 1.047
0 .s?% 26.2 30.2 .ei 3.53 (1.880) 30.7 33,1 3L.3 493
039 615 23.2 30.6 .58 12, 32.4 33.2 33.7 322
0 612 2l,. 29.9 .62 20. -- -- 26.5 .153
(4o)
039 .638 26 Lo.3 .60 5.90 29.6 30.0 31,0 .678
0 L63) 2 40.0 .62 11.72 (2.016) 27.5 27.6 30,8 .339
.039 .623 26.1 L1.1 61 17.69 28.1 29.4 30.0 215
Ly .630 25.4 40.2 29.32 -~ -- 26.5 .117
(60)
039 623 25.8 60.3 .60 .31 15.5 16.0 2. .376
. Eo .625 53.2 60.1 .59 13. 6 (2.235) 13.0 1.0 2&.2 Q Ea
1 .630 5 57. .60 27.87 14.8 13.8 24.5 .126
039 £26 25.9 60, . 60 L 15:2 15.6 gz._z_=_gé
(35) (20)
.ol .652 35.6 19.3 .54 2.40 25. 26.6 34.3 1.448
.040 .65 52.5 19.6 .60 h.%1 (1.589) 22'; 28.0 33.2 .701
.42 .681 35.0 1 .2 .6l 7.1Y4 26. 27.8 52.1 .1485
040 6Ll 36.8 19. .59 11.91 -- -- 26.0 .222
(30)
1 .656 36.1 28.5 5 N 26,4 27.8 33, .986
ol4o .651 36.7 30.1 .sg g.gh (1.725) 2.1 zz.x 31.2 .28
0 L6040 36.2 30.0 60 12.02 22.6 24.1 21.6 .290
040 L6504 36.9 29.6 . 60 20,13 -~ -- 2l.9 .137
(Lo)
.o040 656 36.8 .8 .58 5.76 22.2 2 28. .585
. %9 6 37.0 %3.5 .62 11.Zu (1.848) 21.0 gh.h 25.2 .285
.0L0 36.4 39.6 .61 17.21 22.4 573 28.1 .19
.039 636 35.9 39.7 .61 23.56 23.5 24.5 26.1 10
(60)
oyo .656 6.6 59.2 .60 .20 15.3 .9 23.1 .330
3 .6 % 26.2 55.0 .60 18.20 (2.053) 12.6 %ﬁ.o 23.& .176
ou0 .63 35.% 60.0 .59 (o ls.g 13.6 22.9 .110
.696 35, 35.2 .60 45 .97 16. 13.5 22.2 .06l
! 6 (50)8 i 78 6 8 8 8
.040 5 5C. 19. .60 3.80 18.5 19.1 30.5 S
.oﬂz .222 50.8 13.2 .60 %.67 (1.455) 16.0 12.5 30.2 366
.01 .65 50.6 15.3 .58 11.60 15.2 15.5 22.6 .181
.cl1 651 50.9 19.2 .62 19. 35 -- -- 6.1 .029
(30]
.042 664 51.0 28.6 .6l 4.86 17.2 18.0 30.3 .628
.02 660 50.7 28.4 .6l <2 (1.573) 15.9 16.4 30.1 2311
.040 631 50.7 30.0 .60 14.59 13.7 18.2 27.8 192
.02 658 50.5 28.8 .61 2l,.28 18.5 18.9 19.7 082
(40)
043 668 50.0 37.4 .60 6.21 18.0 18.0 28.0 485
.ok; 666 0.1 37.7 .59 12.4 (1.679) 15.8 15.3 28.2 243
.oL3% [3 8.8 37.44 .62 18.6 3 16. 27.9 .161
.oh2 6 49.2 38.4 .60 31,1 19.3 18.7 21.6 .075
(60)
.042 .658 49.8 56.8 .60 8.36 16.2 1.6 23, .333
“oli2 .658 s | & | | 8 | een | 108 13,7 2
.o43 .661 9.0 5 2 .60 27.91 }2 5 1}.2 23.6 .101
.ogl . 653 50.8 53 60 L6.0L7 2 13. 211 .05l
(79) (20)
.039 620 76. 20. 58 3.06 10.5 10.9 25.8 .718
.039 622 6. 20. 8 3.12 (1.333) 8.2 8.6 25.1 418
.oLo .630 75.6 19. 2 27 8.6 8.8 B 'iﬁz
.045 .723% 76.8 17.6 61 12.23 9.9 10.) 20.6 L1043
(30)
.040 .628 ™.6 29.7 .60 .32 8. 8.2 24.9 428
ohs .606 75.3 5g.u .60 g.gh (1.425) 9.3 10.0 25.0 .258
clo .61 74.6 30.4 .60 lh.éﬁ 9.8 3.7 o2 .135
039 . 600 74.3 31.0 .58 2% 9.0 .9 15.2 .0B3
(4o)
040 .62l 754 4o.% 5 7.6 9.0 9.1 23.6 .297
oug .ggﬁ ;a.é tg.é .57 ég.eg (1.510) 7.% 7.; sg.ﬁ .izg
039 | .612 75.0 ho'B i 30. 319 3f9 20.5 TN
(60)
ayo 633 76.2 £0.2 .60 12.70 9.8 10.1 20.4 171
039 €30 76.2 60.6 .60 21.28 (1.663) 9.9 10.3 20.0 .100
okl .632 .2 58.7 .62 35.35 9.2 9.0 20.2 .06
oo .622 75.0 60.0 .66 50.81 10.4 10.4 17.6 .03%

é
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Figure 7.—Compressive strength of flat panels with hat-section stiffeners.
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TABLE 6

TEST DATA FOR FLAT PANELS WITH HAT-SECTION STIFFENERS WITH ;1 =0.63 , ;g = 0.8
S W

[Nominll proportions are given in parentheses

Proportions of test specimens Test data
For P
L
o by by by = T (ks1) 3 :765
ts Ts W By (in.) ts Observed | Adjusted (ks1) | (ksi1)
(0.63) 20 0.8
.22& (%2}0 (zozh : s é 2.62 3L.2 36.1 36.9 1.548
.6gg 25.6 20.2 .80 5.32 (1.715) 33.4 3Ll 36.0 'EB
.6 25.7 20.5 .78 7.93 - .- 3L.9 .
629 25.9 (;_gis .78 | 13.22 o= - 27.0 E
.708 26.6 272 .78 3 2.6 . .8 .981
.637 26,2 30.2 o 3.63 (1.861) %o.e 3?.3 ?3.5 .Zéo
637 26.6 30.6 .g 13.09 30.2 33,2 55.8 .303
.6Lo 26.5 30.2 .82 21.80 -- - 23, .130
(L0)
.6zo 26.6 39.0 .80 6.07 29.3 28.1 30.5 .652
662 26.3 38.6 .81 12.25 (1.981) 29.3 27 30.5 .31
.652 26.0 9.0 .80 18.31 - -~ 29.5 .20
.636 26.2 0.l 78 30.09 -- - 27.2 .113
(60)
.628 25.8 60.2 .80 .62 13.2 13, 22.8 4
.610 22.1 61.6 .80 1§.2} (2.165) iﬁ'é 13.6 22.3 .122
.626 25.L zg.g .80 28.70 .3 1.1 22.3 .107
.626 25.2 : .80 47.90 13. 1.1 20.7 -060
1 (32)0 (ig)o 86 2.45 34.8
] g & o u - - 4 1s
.Zh? 36.0 19.3 .82 k.97 (1.586) 2l.0 25. 55.3 .233
634 35.2 19. .80 7.59 25.2 25.5 32, 439
i 35.7 (;gi .81 12,56 - -- 26.L 2213
.6 6.2 29.4 5 = 25.2 26.6 2.8 .
.6;5 36.8 ag.h gg g.ﬁ% (1.719) 22.0 25.1 22.5 .E%g
.65 36.5 29.0 .80 12.58 22.8 zé.z 31.0 .271
652 36.7 29.L .81 21,02 24.3 26. 25.L .133
(Lo)
686 37.2 37.5 .80 5.96 22.2 .6 29.0 .570
.666 32.6 ﬂg'G .80 11.36 (1.8%1) 2L.5 26.L 23.3 .2
6l2 35.5 0.8 .80 17.84 21.3 234 27.1 178
L)y 36.6 39.2 .80 29.90 23.5 25, 25.9 .101
(60)
.703 36.0 54.5 .80 43 17.0 1.0 23. 32
.289 36.0 55.3 .78 13.36 (2.010) 12.6 1.1 2?.3 .;5
.693 36.1 52.2 .80 28.2) 16.1 3 'Z 22,6 .10
.701 35.8 96.4 80 | UL7.2 16.1 . 20.7 .05
1 : 8) (50)6 b1 1 0
:Sfﬁ 4| e B2 B B | o | 13 L |
o .650 0. 15, .80 11.87 17: 97 ﬁ.7 5
041 .656 50.2 19.5 .78 19.73 - == 10.2 .0l
(30
.ghi .653 L9 .l 2836 .82 5.08 18. 18.2 30.7 .608
o .6 50.0 zg.} .80 10.07 (1.575) 15. 15.2 23.1 .291
oL .635 Eo.z 28.6 .81 15.15 19.1 13.5 28.8 .tgg
.ol2 L83 9,5 29.0 .79 25.20 18. 18.5 20.1 .
(LO)
.042 .638 L8.6 %8.2 .80 6.45 15.1 .2 27.2 452
041 .2 % .b g 2 .80 12.92 (1.676) 15, 1 .g 22.2 ) g
.0L41 'séu v §.1 .80 19.54 15.5 : 26. g
042 3 L9.L 38.L .80 32.1L 18. 18.0 2.2 .081
(60)
.0l .680 0.6 .8 81 .6 1.0 12.1 2%, .26
.oﬁg .629 38.8 Eg.u .80 13.4 (1.84)) 1h.1 15.3 21.5 .égg
oL3 .683 50.5 5.2 .80 28.85 13.0 12, 21. .089
-g§§ 646 50 . 57. 8.05 1.8 13.6 20.2 .050
658 (72) (fg)o 81 3.30 9.7 9 26.1 6
. 75.1 y . . . = 5 .
.6%& 75.2 gg.% .gg 3.52 (1.340) 1;.2 1;.% gh.g .251
20k s (gg%s 82 | 23:06 3 3.l #:2 21
.596 .2 31.2 .78 5.61 - - 25.0 .08
.Zgo h.2 5o.g .80 9.39 (1.433) 9.8 9.6 sﬁ.g L2l
.613 .1 31. .76 | 14.99 10.2 10.0 . 4
603 74.0 30. .80 22.0,0 9.3 9.1 19.5 .080
(Lo
632 76.6 ho? .80 8.01 10.1 10.6 23.6 .286
.620 7%.0 L4o.0 .78 13 .1,8 (1.516) 9.4 9.2 23.0 .16
633 76.2 Lo.3 .78 21.50 g.s 3.8 23., .10
.636 75.9 39.7 .80 32.17 o .9 2157 .066
(60)
.635 76.6 61.0 .80 13.13 10.2 10.6 19.4 157
.513 73.3 gg.g .83 ;é.gg (1.661) g.g 3.3 ig.g .89
.612 : & ¢ A . % 2 5
623 ;5.8 60.0 .ga 52.93 9.0 9.2 16.3 .033
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Figure 8—Compressive strength of flat panels with hat-section stiffeners.
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TABLE 7

t b
TEST DATA FOR FLAT PANELS WITH HAT-SECTION STIFFENERS WITH 35 " 0.63 , ss 1.0

[!oulml proportions are given in pu'on'cruu] -
Proportions of test specimens Test data
L er p1
ty ty bg by by v 4 T (ksi) Ce e
To T T 2
(in.) S s W (1in.) ts Observed [ Adjusted (ks1) (ksi)
(0.040) | (0.63) (22) (20) (1.0)
.040 4 26.4 20.2 1.00 2.78 4.0 36.6 35.8 1.407
.039 .629 22.5 20.4 1.00 5.53 (1.711) 33.0 3u.7 35.2 .698
.039 .632 26.2 20. .99 8.28 31.6 34,0 334 Juk2 !
.039 603 26,4 (§83 .98 13,81 - - 27,7 2220 |
oko 642 26.1 30.1 1.00 4,50 211 33.4 33,4 877
039 .629 25.8 30.6 .99 9.01 (1.845) -- - 32.7 428
039 642 26.3 30.2 .99 13.60 il 4.5 32.0 .278
3 692 26.4 28.2 98 22.56 - -= 27.1 .142
(ko)
040 .650 26.6 40,1 1.00 6.36 27.3 27.5 28.2 .555
040 .blsg 26.3 Lo.o 1.00 12.56 (1.951) 25.6 26.2 28.3 281
.654 26.0 9.1 1.00 18.88 26.4 25.5 28.0 .185
040 603 25.8 0.0 1.00 31.38 - - 24 .4 .097
(60)
oko .624 25.7 60.4 .99 9.80 12.4 12.4 21.2 .292
039 .626 25.8 60.4 .99 13.71 (2.110) 12.3 12.5 20.8 143
.038 .596 26.0 63 1.00 29.49 1.7 13.1 20.2 093
.039 .620 25.4 61 1.00 49.14 12.5 13.1 19.0 052
(35) (20)
043 .682 35.2 17.8 1.07 2.63 -- - 34,7 1.2“1
ou2 .660 36.0 19.1 .9k 5.29 (1.5%8) 25.7 26.9 33.5 .6u3
.0ko .638 35.9 20.0 1.00 7.90 26.2 27.3 32.2 L4115
| 041 .663 36.2 18.6 1.00 13.26 -- - 25.2 .193
1307
o4o .Ul 36.1 3.1 .94 4 u2 2k.5 23.3 31.0 .769
\ olo 649 35,2 28.%2 .99 £.68 (1.713) 24.3 2k, 30.8 389
olo 642 36.3 30.2 .98 13.0 23.2 25.2 30.0 .251
| oko .64 36.1 29.2] 2.02 | 1.8 -- -- 26.0 130 -
(5o0)
040 638 36.2 39.0 1.03 6.12 21.6 23.0 24.7 469
040 .636 36.0 39.8 .99 12.2¢ (1.216) 2.0 25.2 26.6 .252
ou2 .60 35.9 32.8 1.00 1£.57 21.5 22.6 26.5 .166
040 .636 35.8 39.1 1.02 20,75 20.3 21.2 25.0 095 >
(60)
043 684 34,2 54.8 1.01, 9.70 13.4 11.4 2157 .283
ou3 .699 36.2 55.0 .99 19.34 (1.976) 14,4 11.9 21.4 .140
043 .686 35.4 55.3 98 29.01 14,1 19T 21.4 093
043 .630 35.1 55.6 1.00 47,84 12.4 10.6 19,1 050
(50) (20)
ok2 .663 50.3 19.2 .99 4,02 14.06 14.8 30.7 117
ou2 .676 51.0 19.4 .98 8.02 (1.467) 16.1 16.7 30.8 .361
ou2 .666 51.2 19.2 1.00 12.02 16.3 17.2 25.3 .198
okl b6l 51.2 19.8 .94 20.05 -- -= 12.9 .060
(30)
041 642 50.2 29.3 .98 5.09 16.4 16.6 30.4 .603
oMl oM 50.0 29.0 1.00 10.38 (1.578) 15.0 15.0 5o.z 295
o2 .63 8.7 28.8 1.00 13.51 17.6 16.7 29. 191
o4l .632 49,2 (ﬁgiu 99 25.283 16.% 16,35 21,1 083
oul N 49.6 38.6 1.00 6.62 1.2 14.0 25.% 418
042 677 51.1 38,4 1.00 13.27 (1.673) 15.5 16.2 26.0 210
ou2 662 50.6 3.4 1.00 13.54 15.2 15.7 26.3 144
041 .b56 50.4 38.8 99 33.13 16.0 16.2 22.1 .071
(60)
o2 .660 50.8 57.5 1.01 9.85 13.1 12.2 20.0 .237
o4l .655 50.2 58.2 1.00 19.75 (1.827) 12,4 | 11.6 19.3 L1114
O41 .bUE Lol 59.4 1.01 29.6b 13.1 133 19.5 .077
ol2 528 2.0 _ 37 3 1,01 49, 39 12,5 11,8 18,1 ol
(75) (20)
ous5 .692 744 18.4 1.00 3.38 EL{0) 10.8 28.2 .719
ol5 .722 700 17.8 1.00 5.78 (1.348) 9.5 10.0 27.0 4o3
039 10 75.3 20.4 1.01 9.20 12.8 12.9 23.6 222
ok2 4o 73.6 39:1 .98 13.76 9.8 A3 19.9 .125
(30)
ol4o .616 74 .4 30.0 1.00 5.91 ChsTl 9.6 25.% ko2
o4o .611 73.2 29.9 1.00 9.73 (1.uk0) 9.3 9.0 26.0 246
olo .607 73. 30.2 1.00 15.65 10.0 9.5 25.4 .1k49
039 .630 76.56 31.1 .96 23.39 9.8 10.3 20.8 0&2
50)
oko .610 73.6 39.9 1.00 g.43 9.0 8.7 23.6 .272
040 .62k 7h.5 Eg.s 1.00 13.99 (1.521) &.7 8.6 22.6 157
039 .610 74.0 .6 .99 22.31 9.4 9.2 22.3 .097
0 619 73.2 (2336 1.00 33.66 2,2 7.8 27 A -
832 .624 75.8 61.2 .99 13.67 9.6 9.8 18.1 .14
.glﬁ 74.8 20’2 1.01 22.52 (1.658) 5.2 8.2 18,1 084
.039 .62 75.2 1.0 1.00 ’ g, . : .0
sl el Al BR) LR | BAE £:8 gt 5 | .03

“SUNACA
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Figure 9.—Compressive strength of flat panels with hat-section stiffeners.
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TABLE 8

NACA TN No. 1553

TEST DATA FOR FLAT PANELS WITH HAT-SECTION STIFFENERS WITH .:1 = 0.63 , by - 1.2

S

Eominnl proportions are given in parentheses

Proportions of test specimens Test data
B = 5
W tw bg by by v T (xs1) 3 s
ET0 i ) s W B ) ts Ubserved | Adjusted| (ks1) | (ks1)
5 (0.6 2! 1.2
(0.0 3 .2%& (2222 (58?1 (1.1% 2.8 34.0 36. 36.1 1. 2%
.00 .€ho 26.2 20.0 1.20 g.zﬂ (1.706) 31.1 53.% 3.9 .6
.039 . 628 26.2 20. 1.82 .63 32.3 3L, 5u.z 4439
.0L;0 .638 25.9 20. 1:17 .29 -- - 27 211
(30)
.039 626 26.2 go.a 1.20 L.72 - -- 31.6 .Zaé
.039 621 25.2 50.2 1.20 9.31 (1.830) 29.9 30.2 32,1 Lol
.0Lo '636 26.2 30. 1.2 13.93 - -- 31.3 .263
.0L0 .60 25.8 30.0 1,22 23,13 -- - 26.% 132
(L,0)
. .628 26.2 .o 1.20 6.l 21.0 21.8 25. o
. g 6Ll 26.2 Lo. 1.16 12.8ﬁ (1.927) 22.6 21.g 22.2 .%9%
.039 - 25.6 Lo. 1.19 19.30 20.4 20. 25.6 1
.0L0 .63 25.7 Lo.L 1.20 32.15 20.0 21.2 22.1 .085
(60)
.0L40 .62, 25.% 60.6 1.19 10.03 10.2 10.2 19.9 262
.039 .620 25. 60.! 1.19 20.10 (2.064) 10.0 10.1 19.7 32!
.0L0 .626 25. 9. 1.20 30.11 8.0 8.0 12.1 .08§
.039 .621 25. 1.0 1.21 50.22 6.1 6.8 13.9 .03
oh3 682 (25)8 (ig)s 1.26 2N 3.7 1.302
ol | -666 320 19.1 | 118 3151 (1.590) | 26. 28.2 30,3 L83l
. 66 6.1 19.1 1.16 .18 26. 27.9 33,2 .h1g
0 shE g6.1 19.7 1.20 13.70 -- -- 26.6 .19
(30)
= .6 36.4 39.6 1.20 L7 22.6 2.2 29.0 .710
.oﬁg .632 36.3 29.6 1.22 8.97 (1.708) g?.s 25.2 30.0 366
.0l0 .620 36.2 29.0 1.22 13.5 ;.Z 26.0 29.7 .252
.00 . 6bly 37.3 29.2 1.20 22.5 23, 26.L 26.0 .
(Lo)
.040 667 37.0 %9.6 1.20 6.37 20.8 20.6 gz.o .45
040 .630 3%.3 9.9 1.16 12.60 (1.803) 19.6 18. .5 5
.0L0 .6ﬁh 36., 0.0 1.20 18.9 21.4 21 2.5 ‘332
.0L0 643 36.0 (%o;o 1.21 31, 19.5 19.7 22.5 5
0
.00 .6 36.0 59.8 1.20 9.92 9.9 .8 19.1 .240
043 .6@5 35.6 55.% 1.18 19.33 (1.947) 10.1 g.} 23.8 .128
.0L0 5 36.1 59. 1.19 29.72 9.7 3.5 18. .079
0 .6 3.8 55.1 1,20 L43.52 10.3 .6 17.7 .0L5
ol 650 (28)6 (gg)o 1.16 11 17 17.9 1 21
. . 5 A . . . o 31. 4
.0l43 .6 Z 51.0 18. 1.1 .18 (1.472) 13. 13.9 51.3 .§66
.02 'GE 50.8 19. 51 12.23 17.1 7T 26.2 .202
.0L2 .662 50.2 (;gi 1.18 20.35 -- - 13.5 .063
.ol .6 8.6 29.0 1.22 .31 16. 15.8 28. 5
ol .6?3 he.h 2§.1 1.20 13.5% (1.580) 17.§ 16.2 28.% .ghj
.0l 617 L7. 2 .g 1.22 15, 19. 17.6 28. W1
.02 .657 50.0 28. 1.20 25,91, 15.4 15.4 21.9 .086
(Lo)
042 .6 % 8. 1.20 6. 15, 15.3 2.9 .39
042 .63% ?3.3 28.2 1.20 15.2% (1.670) xs.g 16.0 2L.6 .igg
.0l .620 50.0 39,1 1.18 20.29 15.5 15.5 2.3 .
+0l .668 50.2 38.0 1.20 33,81 - - 22.5 .071
(60)
.0l 6 v 8.0 1.20 0. 9.9 9. 19.0 .21
.Okl .g#o %3,% ?a.u 1.20 zo.gI (1.813) 10.2 9.2 13.8 .10
.ol .661 51.6 58.2 1.2 50.23 11.3 10.9 18.L4 .gzl
20L2 67h Sl 96.2 1,22 50.4! 10.3 9.3 17.4 .00
(75) (20)
.039 .600 75.0 20, 1.20 3.62 11.0 11.0 26.0 .62
.033 201 1 .3 gg. i'%g Se g (1.355) 10.2 9.2 25.3 '31k
.0 .600 . 5 . . . ; 5
.ng 2598 7L.0 (;gi 1.18 12.39 g.s 3.5 1%.7 .113
.040 .611 3 .8 1.2 6.06 TeT 7.6 25.7 .392
.8%9 08 ;ﬁ. ;g.é 1.23 10.16 (1.4146) 10.0 g. zﬁ.u 222
.039 610 Tho 31.8 1.15 16.18 8.5 5 2.0 .13
.039 613 4.2 0.6 1.20 2l,.32 11.0 10. YSRT .07
(LO)
.0L40 60| 1.8 1.0 1.18 8. 8.8 1 21.9 L2l
.oﬁo .6 ;2.8 10.1 1.20 1&.%% (1.525) 2.1 g.s 21 .1hg
.040 .620 75.0 1,0 .0 1.20 23,20 .0 8.0 25 .090
2040 .606 3.0 L0, 1.20 3L.78 10.5 10.0 18. .052
(60)
.0 . 6.8 60.2 1.20 13. A 9.9 17. .131
.o§3 .2iﬁ ;5.2 61. 1.20 23.35 (1.656) g.z 3.0 12.; .07l
.039 .60l 73.8 61. 1.20 37.4 8. .Z 17.3 0449
.039 .612 4.2 0.0 1.20 55.73 8.8 8. .2 .027

é
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Figure 10-Compressive strength of flat panels with hat-section stiffeners.
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TABLE 9
TEST DATA FOR FLAT PANELS WITM HAT-SECTION STIFFENERS WITH ;! »1.00 ;5 = 0.6
8
Elonlnal proportions are given in purcnthnos]
Proportions of test specimens Test data
L 9 or L% Py
t ty by by by vl £ (Xs1) % | T7®
(in.) LT T3 T By (4n.) is Obsarved | Adjusted (ks1) (kel)
(0.040)( (1.00) 25) (20) (0.6)
.039 923 2.2 20.0 .61 4.23 37.0 35.9 39.7 0.918
.039 9 24,2 20.2 .58 7.03 (2.449) 38,4 37.6 39.1 545
.039, 952 24 .4 20.2 .63 | 11.20 31.7 30.7 32.9 .288
.039 935 24,0 20.4 62 | 16.78 - - 20.0 117
307
.olo Uy 24.6 %o.z 60 6.81 - -— 36.3 .586
.039 956 24.8 30.6 .59 | 11.33 (2.751) -— - 35.9 .349
.039 954 2k.6 30.9 .60 | 18.20 - - 32.6 197
.039 914 24,6 30.9 .60 | 27.16 77 17.0 20.3 .082
(%0)
.o;g .94y 24.6 40.8 .60 9.37 28.6 29.5 30.7 .392
.0 .947 2k.9 40.8 .60 | 15.68 (2.995) 25.3 26.2 30.8 .235
.039 L9941 25.3 40.4 .62 | 25.02 27.9 2F .4 30.4 .éég
.039 .936 2L.% 40.7 60 | 37.54 19.2 17.4 2157 5
(60)
.038 943 25.4 62.6 61 | 14.u9 14.8 16.1 23.6 .219
.039 953 25.6 61.5 60 | 24.05 (3.369) 13.4 14,1 a}.Z 134
.039 932 2h.6 62.0 61 | 38.50 13,2 14,1 22. 078
.039 9i2 2u.8 60.9 61 | 57.73 11.8 12.2 17:9 .0k2
(35) (20)
.039 '95ﬁ 32.“ 20.8 .gg 4.0 29.3 25.8 37.1 .806
.0%93 .99 g 20.3 v 6.8 (2.212) 29.0 25.2 39.7 459
.OH1 .976 3.1 20.0 .54 | 10.91 30.6 25. 31.6 .256
.ol | 1.033 32.0 19.3 .59 | 16.37 19.7 16.4 20.4 110
(30)
.okl | 1.032 32.6 29.8 .58 6.71 28.0 25.1 33.2 493
.olo 974 31.0 30.0 6o | 11.19 (2.491) 30.6 25.1 32.0 .28
.o40 | 1.004 32.2 30.2 .60 | 17.28 30.4 26.6 31.1 BT
,042 | 1.030 31.4 28.6 .60 | 26.89 22.0 1757 22.9 085
(40)
.o040 | 1.007 32.4 41.2 .58 9.30 26.7 23.4 28 .4 .332
.o40 994 32.2 39.8 .60 | 15.49 (2.722) 25.6 22.2 28.2 198
.041 | 1,026 32.4 38.8 .60 | 2k.&5 26.3 23.1 28.2 .128
.041 | 1,038 32.3 3z.8 .61 | 37.23 22.5 26.2 23.3 .06%&
60)
.041 | 1.040 32.8 58.3 .60 | 14.42 13.8 13.1 22.1 .190
.o41 | 1,028 33.2 58.7 .59 | 23.98 (3.091) 14.9 14,2 22.3 .115
.04l | 1,018 32.6 9.0 60 | 3&.ho 15.2 14,7 21.4 .063
.040 | 1,028 33.6 0.8 .60 | 57.57 16.0 16.4 19.9 043
(50) (20)
.ogs 970 1.0 20.9 61 2.96 18.0 18.9 33.6 671
.038 952 0.4 21.0 59 .63 (1.974) 19.4 19.7 34,2 . 408
.038 965 50.7 20.6 .60 | 10.66 21,1 21.8 29.8 .221
.039 943 49.2 (aoic .58 | 15.95 20.2 19.6 20.9 .104
30
.040 986 49, 2 29.8 .63 6.61 72 17.1 32.0 430
039 .9%9 51.2 30.8 .58 | 11.00 (2.219) 17.8 18.8 31.2 252
o40 | 1.018% 50.4 30.0 .60 | 17.54 20.1 20.5 29.7 150
o41 | 1.032 51.2 2932 .62 | 26.34 19.8 20.7 21.4 .072
30
.039 971 50.7 41.0 .58 9.19 17.9 18.4 27.5 .291
oi41 1,032 50.6 38.7 .59 | 15.34 (2.430) 18.4 12.9 28.8 .182
.ogs 95 49.0 .2 60 | 2L 53 19 1 18 L 26.0 .103
.oB2 | 1,09 50.2 52.2 .62 | 36.71 20.3 20.5 22,2 ,053
(%0)
.040 | 1,020 50.7 8.6 .62 | 14,40 1%.9 14,2 22.6 175
.040 | 1.007 50.6 0.0 .61 | 23.94 12.780) 14.8 14.8 22.0 .102
.o41 | 1,028 50.6 60.6 .58 | 38.1% 152! 14,4 21.8 .06k
.o41 | 1,032 51.8 60.0 .60 | 57.20 14,4 13.4 18.6 .036
(75) (20)
osl | 1,029 76.1 19.4 .62 2 78 8.2 g8.u 30.3 555
.040 | 1,023 76.7 18.7 .65 34 f1.733) 11.5 12.0 29.7 .32%
ou1 | 1 oaz 75.3 19.6 60 | 10.11 11.4 11.5 28.1 .193
.o42 | 1 olsg 76.0 19.6 .58 | 15.04 9.5 9.7 19.7 .091
(30)
O41 | 1,042 76.8 29.3 .58 6.40 10,4 10.9 30.0 .363
.o43 | 1,091 1.2 28.2 .58 | 10.63 (1.935) 10.3 10.9 31.0 .225
L0411 | 1,0l5 76.8 29.2 .60 | 16.9% s.z 9.3 27.9 127
042 ] 1,072 11.5 }256 cbo e IR L b, 15, 19,3 099
0)
041 1.035 76.4 38.8 .59 £.88 1.7 13.2 27.2 .259
.o41 | 1,0ks 78.0 39.2 .60 | 15.00 (2.115) 9.6 10.5 26.8 .151
o43 | 1,082 76.6 37.5 .58 | 23.20 11.5 12.0 27.5 098
o4l | 1,083 1.9 %26? .58 | 35.86 10,9 1,8 19,8 047,
.o41 | 1.047 T3 59.0 .59 | 14 oa 16.5 17.5 21.6 .149
.ok1 | 1.050 76.8 57.7 .60 | 23 (2.423) 11.8 12.4 21.6 .089
.o42 | 1.052 76.6 57.4 .59 | 37.68 97 10.2 21.3 .055
042 | 1.068 7T 57.6 .60 | 56.55 13.6 14.6 17.6 030

15563
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TABLE 10
TEST DATA FOR FLAT PANELS WITH HAT SECTION STIFFENERS WITH °W = 1.00 , Eé = 0.8
ts

Elominll proportions are given in plx‘entheaesj

Proportions of test specimens Test data
L er 8 Py
tw bg bW by Vo 3 (ks1) CE | TS

T3 ts ty W (4n.) 5 Observed | Adjusted (ks1) | (xsi)

(1.00) (25) (20) (0.8)
.932 gé.h 20.8 o L.y2 35.8 36.5 38.6 0.8L45
952 Al 20.3 7 7.37 (2.116) 36.9 36.3 37.8 .uzg
.929 gz.s 2l e .Es 11.75 31.0 32.0 32.6 .
.929 .7 21.0 .80 | 17.73 - - 20.L 113
(39)
942 2.6 ;2.0 7611 i7.0 - = ; .538
932 ZL.Z 30.6 <79 | 11.7 (2.680) 33.4 30.7 ?E.% .232
903 2. 30.0 .81 18.Zh - - 3[.6 138
.926 2.6 30. .82 | 28.29 19.6 16.1 21.5 .082
(40)
.921 2.1 Li.k .78 9T 27.3 29.0 29.2 4
.ga% gs.g hg.s .81 %s.gé (2.885) 27.1 27.3 53.9 .Zéé
: : ¥ o . L 5 .0 5
942 ZR.9 (goih .80 53.9 20. 13.8 22.7 .08l
0
.938 25.0 61.6 .82 | 14.86 13.3 14.0 22.0 .188
.33% 2 .g gg.g .gg §%.g; (3.180) ig. i%'é gl.z 'I%i
A v % . . o 0 .0
.9%2 25.0 60.2 82 1 99.70 11, 12.2 15.1 .032
(35) (20)

1.010 33.2 20.2 .78 L.32 32.1 29.5 56.3 .751
@ ar| 2a| mlae || 22 2| M| B
; : o ; & g 8 1% <

1.012 32.9 (ggiz 80 | 17,33 20,6 13.5 31.3 .1%3

1.000 31.8 30.3 <78 6.99 28.5 2L 32.1 1450

1.013 33.0 50.8 .80 11.20 (2.450) 26.1 25.2 30.3 .25l
.997 31.2 29. .80 | 18, g 26.6 30. 28.9 a

1,021 32, (i9;3 .80 | 27.9 21.7 18.95 22,9 2080

0

1.023 31.7 39.2 .80 9.62 19.9 21.3 26.6 2

i.glo gg.g ﬁg.g .88 56.09 (2.652) gg.g gz.g gz.ﬁ ot 3
o . . ¢ . . ; . Al

1.03 32.4 (%gih g 53.2& 21.9 2L .l 22,0 .022

1.029 33.2 59.6 .81 | 14.86 11.2 13.0 20.0 .159

1.020 32.L 58.6 .80 | 21.97 (2.956) 13.1 12.5 21.0 2113

1.02L 32.0 58.2 .78 | 39.69 12.8 121 20.1 .060

1.033 31.2 58. 0 | 59.49 13.7 13.1 18.0 036

(50) (20)
.956 50.8 2133 .76 .2 21.2 22.0 33.8 .630

1.03%0 50.6 19.6 .78 .99 (1.975) 19.2 19 6 53.2 377
.958 51.0 21.5 .76 | 11,22 19.9 20.6 28. .201

1.031 51.0 (20.1 .76 | 16.85 19.9 20.7 21.3 .100

30)
,988 49. 31.2 oI7 6.88 d 19.1 19.0 0. .
.980 0. 31, 81 | 11.h6 (2.204) 12.5 17.9 §o.§ .29u
.9gh 8.0 30. .80 | 18. 19.1 17.6 30.0 | .1@5
98l 50.2 (igij 8z 1. 22 20.0 20.2 21.2 .0

1.03 0.6 39.2 .80 9.58 A7 18.1 23.7 2

1.01 8.8 38.2 .80 | 15.92 (2.395) 20.0 19.0 28.0 ox

1.0l1 0.0 38.2 .78 | 25.46 18.6 18.7 26.7 .101

1.018 9.l (%g; .80 | 38.13 20.L 19.9 21.L .05k

0]

1.088 3. 8.0 .80 | 1l. 51 13.1 20. 152

1:036 21| 288 82 | 24 % (2.695) ilﬁ‘.s 1320 0. %9

1.026 1.6 59.8 .78 | 39.52 1L.5 li-h 20.4 .056
. 8. 57.8 79 1 59.19 1.3 13.3 16.9 2051

(75) (20)

1.04h 75.9 19.6 .81 .ok 11.0 11.3 31.1 'siﬂ

1.0&& T2 19.6 .80 6.71 (1.7L43) 12.0 12.7 30.2 3

1.0l 76.7 19.6 .80 | 10.74 11.9 321 27.6 .039

1,060 76,7 (%oig 82 | 16.11 10.1 10, 20.0 &

1.030 75.6 29.2 .78 6.71 11.2 11.4 28.8 .32l

1.104 T1-0 275 281 112 (1.882) 11.8 12.4 30.0 .203

1.045 17k 29.2 .79 17.zz 9.6 10.2 26.6 A1

1,092 772 (i S5 26 9.6 10.2 20.6 .05

0

1.032 5 39,2 .78 9.38 11.9 12.6 25.6 .230
.996 ;K.1 39.1 .7 éﬁ.so (2.107) 11.5 11.3 25.2 .132

1.062 77.3 39.0 .7 .91 8.3 9.0 25. .0

1.052 T (2039 .78 | 37.35 13 12.7 20. .0L6

1.052 76.4 57.6 .80 | 14.52 9.8 10.1 20.6 .135

1.058 76.% 57.2 .80 2&.52 (2.386) 13.0 13.5. 20.6 .080

1,038 76. 59.2 .80 | 39.0 11.8 12.3 19.1 .ohz

1.052 76.2 57. .79 | 58.48 13.6 1.0 15.8 .02
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TABLE 11
TEST DATA FOR FLAT PANELS WITH HAT-SECTION STIFFENERS WITH

NACA TN No. 1553

b
;! £30000, =R ey

By

Eoninal proportions ars given in pnrentheuaﬂ

[e]

Proportions or test specimens Test data
v T er Py
W by bg b by = % (ks1) T | THE
(n) | Fs s Ty Bw (4n.) S Observed | Adjusted (ke1) | (xs1)
(0.040)| (1.00) (23) (20) (1.0)
.039 .942 2k.2 20.32 .98 4.61 37.4 33,9 38.0 0.787
.039 .934 2k 4 20.& .96 7.63 (2.388) 35.8 34,8 31 472
.039 .94 24 1 20.4 1.00 | 12.28 - - 33.0 .257
039 1960 25.3 (;gss .98 | 18.40 - - 21.2 .110
.040 .950 25.0 30.0 1.00 7.31 30.2 27 7 33,4 478
.039 928 2 'R 30.8 1.00 || 12.16 (2.620) 30.8 7.9 32.8 .283
.0lo 956 24, 30.1 1.00 | 19.44 - - 31.5 .170
.038 .922 24.4 _31.0 1.00 | 29.25 20.6 18.9 22.1 .079
(40)
.039 .935 2u4.8 40.0 1.01 ||' Yo.0l 24,8 22.3 27.4 .306
.039 .9h3 25.2 41.0 1.00 | 16.68 (2.795) 21.0 16.7 27.5 .18k
.033 | 1.026 27.6 40,8 1.00 | 26.71 22.0 26.2 26.2 .110
.039 .9lg 2u.8 40,2 1.00 | 39.97 21.0 19.3 22 .063
(60)
.039 9uly 23.2 61.2 1.00 | 15.31 11.8 12.4 20.7 .164
.039 .938 2k.o 61.1 1.00 | 25.49 (3.038) 12.1 12.6 21.0 .100
.039 9uy 23.2 61.8 1.00 | 40.77 11.4 1201 19.0 .057
.039 .942 20,4 60.2 1.02 | A1.14 13%0 IR 7 14, 028
(35) (20)
039 .976 32.0 21.3 .96 4,52 30.4 26.4 34,5 .669
.01 | 1,023 32.5 19.8 .98 7.51 (2.18%) 30.0 26.2 3.5 402
040 .986 31.0 21.6 :92 "|F 1207 - - 30.9 224
.o41 | 1.030 32.2 19.5 .98 | 18.09 20.0 17.0 21.3 .103
(30])
.040 | 1,024 32.7 30.4 .98 7.24 26.4 23.6 30.2 4ok
040 .998 32.7 31.2 .96 | 12.07 (2.416) 28.1 25.2 29.3 .235
.o40 | 1.o82 33.8 30.3 .98 | 19.33 27.6 26.0 29.0 145
.041 | 1.038 31.8 29.1 1.02 | 28.95 21.6 25.2 22.5 .075
(1)
.041 | 1.020 32.3 38.8 1.00 9.95 19.3 21.5 25.5 .263
.039 .994 33.0 bo.4 1.00 | 16.61 (2.595) 19. 21.7 25.1 .157
.081 | 1.020 33.0 39.2 1.00 | 26.50 18, 20.3 25.0 .098
.o41 | 1,022 31.0 38, 1.03 | 39.74 20.1 23.1 21.1 .055
160)
039 .949 31.8 62.0 .98 | 15.25 10.6 10.4 19.0 .142
1.032 32.0 57.9 1.00 | 25.46 (2.851) 10.7 11.6 19.8 .089
1.021 32.4 59.2 1.00 | 40.72 10.0 10.9 18.2 .051
oh1 1.038 31.8 58.9 1.00 | 61.00 it.2 11.2 15.6 029
(50) (20)
.039 966 51.0 21.0 .97 4,43 18.2 19.0 32.3 .580
.039 375 0 21.8 .94 7 31 (1.976) 21.4 21.5 33, .361
.039 968 50.5 21.1 .96 Z 191 19.5 29.7 200
.040 | 1.014 50.6 20.2 .96 4 20.5 21.1 22.1 .099
T30)
.o41 | 1.032 50.6 29.0 1.00 7.15 17.0 17.4 30.8 377
.039 978 50.0 30.8 1.00 11 87 (2.191) 19.7 19.7 29.8 220
.038 66 50.6 31,2 .98 g 18.2 18.7 27.7 128
039 938 ig .y 30.7 .98 25. 5 20.1 18.8 22.4 .069
18:50))
o4l | 1.032 51.3 39.4 1.00 9.87 16.7 17.6 25.3 2ul
BN (o 50.3 18.8 1.02 | 16.37 (2.364) 18.0 18.3 25. 146
o4l | 1.019 bg. 4 39.0 1.00 | 26.18 18.2 17.8 25.3 091
.o40 | 1.000 50.8 39.4 1.02 | 39.37 19.2 19.8 20.3 049
(60)
o40 | 1.004 51.4 61.1 .98 | 15.20 12.7 12.9 19.7 .136
.041 | 1.038 ig.& 58.2 1.02 | 25.34 (2.628) 13.1 12.7 20.0 .083
o4l | 1.0 50.4 57.9 1.00 | 40.50 13.1 1250 19.2 050
.041 | 1,036 50.6 58.5 .99 | 60.72 12.6 11.8 15.2 .026
(75) (20)
.o42 | 1,061 77.6 19.7 .94 4.23 11.0 11.% 31.1 .515
L041 | 1,054 72.5 19.6 97 7.05 (1.753) 10.5 11.2 29.3 .291
.o42 | 1.077 76.8 19.1 W9t | 112 i 9y 11.9 27. L174
.o41 | 1.05%6 77.4 19.5 .98 | 16.5 111 138 20. .086
30)
.043 | 1,106 72.5 28.2 .98 7.00 10.2 10.9 28.8 .319
L0411 | 1,046 76.8 28.8 1.00 | 11.54 11.938) 10.2 10.7 26.9 .181
.o43 | 1.092 77.8 28.0 1.00 | 18.46 .7 12.6 26.9 .113
Q43 | 1,086 76.4 Egiu .98 | 27.65 11.6 YoL 21.0 .059
(40
.039 | 1.o04 76.8 40,7 1.00 9.65 10.3 10.8 23.3 .203
.02 | 1.062 77.6 37.6 1.00 | 16.00 (2.100) 8.8 9.4 23.9 126
L0841 | 1.055 T4 39.2 .99 | 25.71 10.1 10.8 2k.2 079
L042 | 1,086 76.0 38.0 1.01 | 38.52 10.8 11.2 19.5 .ok2
1607
.041 | 1.060 78.4 58.0 1.00 | 15.05 9.2 10.1 19.6 123
.o42 | 1,064 76.4 60.7 1.01 | 25.08 (2.355) 10.6 10.8 19.4 073
.o42 | 1.066 76.8 56.3 1.00 | 40.18 9.9 10.4 17.8 ou2
o4l | 1.054 76.8 56.9 1.01 | 60.11 14.2 14.8 14.3 .022
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Figure I3~ 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 W = 1,00 , D2H =1.2
ts bw
[Nominnl proportions are given in plronthelol:l
Proportions of test specimens Test data
L O er Py
tw tn | bs wo oy | o £ (ks1) % |T7%
(1n,) | i3 i B [ (1n.) %5 [Observed| Adjusted (xs1) | (ks1)
(0.040)(1.00 (25) (20) (1.2
.3%8 .91& 2h.2 2%:2 1.1& h.gé 53.0 33.6 36.7 0.723
039 . 515 2h.5 2.8 e | 94 (2.364) | - 3L.6 33.0 55.2 L2
.03 .92 2.2 21.6 1.12 | 12.6 31, 30.1 32. 243
.0 .948 2.8 20.6 1,23 | 18.92 18 18.6 20.2 .101
(30)
.039 .930 25.0 32.2 1.15 7.49 gz.o 25.1 31.6 L3
.039 903 25.7 30.8 1.19 | 12.50 (2.572) .9 23.1 31.1 .25
.039 L6 52.5 30.4 1.22 | 19.95 - - 29.3 .151
.039 .938 .6 30.4 1,22 | 29, -- -- 22.5 077
(Lo)
.038 .9gﬁ 25.0 L0.8 1.2 | 10.22 18.0 16.5 25.1 .268
.039 . 26.5 L.2 1.20 | 17.06 (2.722) 19.0 17.2 25.7 W16
.039 .9L0 25.6 L0.8 1.20 | 27.23 170 18. 23.1 .092
.039 SL7 25.l 41.0 1.18 | 40.91 18.0 18.3 19.1 .051
(%0)
.039 931 2.8 61.2 «20 | 15.57 10.3 1o.z 19.7 .1%2
.039 '962 gﬁ.z 61.9 1.20 | 25.97 (2.926) 8.2 g. 13.& .
.039 g .0 61.6 1,20 21.60 8.3 9 18.2 .051
.09 9L 6 2.l 60.7 1,22 2.39 8.7 9.3 13.3 .025
(35) (20)
.040 | 1.015 31.6 20 1.18 L.68 28.9 2Ll 55.% 622
.039 997 32,2 20.3 1,18 775 (2.178) 28.5 2.9 32, .362
.oLo .99l 31.8 21.3 3512 12.%3 28.7 2%.7 29,4 .20
.0Lo | 1.000 31, 20,1 1.19 | 18,62 22,5 18.L 23.3 .109
(30)
.039 .992 32.6 30. 3.18 7.43 20.6 23, 28.9 +371
. ﬁo 1.000 23,1 32.2 1.08 | 12, (2.387) 21,5 25.% 28, .318
.0L40 | 1.001 33,2 30.0 1.20 | 19.61 : 20.2 23.0 27.3 132
ol | 1.028 32.7 29.0 1.20 | 29.73 21.L 23.2 22.l .072
(LO)
.0L0 .9gt 31.0 L.2 1:.18 | 10.17 1.5 1.0 24.1 24
.oig 9 32.6 Lo.8 1.19 | 16.92 (2.545) 19.5 T]ax 23.1 139
o) 1.02! 32.6 39,6 T 16.3 18.2 23,2 .087
2041 | 1.01 32,0 39,2 1.20 | L0.72 19.1 18.5 19.6 .049
1607
.040 | 1.00L 33,1 60.1 3s1 15.58 6.0 6.1 18.2 .129
041 | 1,040 33.0 58.5 1.13 25.98 (2.767) B.E BT 18.6 .079
.04 | 1.02 32,2 53.0 1.20 %1.56 3. 9.2 177 .0L7
041 | 1.0 31.0 98.6 1,20 | 62,2} 2 9.0 1.3 025
(50) (20)
.038 976 ;1.6 21.0 1.18 L.58 18.0 19.2 31.9 .551
.038 .97 51.6 22,2 1512 Te5 (1.977) 19.8 21.0 32.0 33
.038 .95% Eo.h 21.L 307 | 2251 16.7 170 30.1 19
.039 .97 9.9 20,3 1.19 | 18.28 19.5 19.5 22.5 .097
(30)
041 | 1.01 0.2 28. 1,22 o3 1% A7 29. 354
.oﬁ1 1.02% 50.2 30.6 ATl 13.0 (2.180) 1%.2 1&.3 23.2 .2?3
.038 .95L E 5 31.0 1.20 | 19.56 18.1 1747 27.2 121
.039 .930 a2 31.0 1,20 | 29,28 20.7 19,2 21,2 .063
(L0)
.00 .980 L9.0 Lo.2 31320 | 1013 20,2 19.4 2L.0 222
.0Lo 942 u7.% ho.g 1322 .82 (2.338) 7.4 12.5 23.7 132
.039 .922 L9. Lo. 1.20 | 26.85 17.0 18. 25.0 .0Bo
3 ﬁl .9 47.3 39.0 1.22 | jo.21 18.L 16.5 19.2 .0L45
(60)
041 986 L48.3 58. 1.20 | 15.53 11.3 1.1 19.1 .12
.040 | 1.022 50.2 59. 120 | 25 g (2.572) 9. Z.B 19.0 .07
.o0L41 | 1.036 50. 60.7 1.18 o3 9.2 .6 17.2 .03
.041 | 1.036 51.2 60.1 1.16 2.00 9.8 9.2 1L .0 .023
(20
041 | 1.052 (;328 19!6 1.15 L.10 9.6 10.3 30.5 .52,
.o0L2 | 1,058 7.0 19, 1420 a2t (1.762) 15 13, gg.a .283
041 [ 1.058 Ti2 19. T3] 11877 3.5 9.9 .3 .169
.04l | 1,052 7.2 19,4 ks lel | GG 57 9.2 20.5 .083
042 | 1,066 76.9 (3825 1.20 Tl 8.7 9.2 28.1 304
041 | 1.047 76.7 zg.z 1518 | 1118 (1.941) 10.E 11.0 27.7 .181
.02 | 1.062 76.P 28. 1.20 | 19.00 1. 11.8 25.2 .103
2041 | 1,052 7.4 29.0 1.20 | 2B.57 112 11.9 19.0 052
[€T))
.0 1.068 77.3 %8.6 1.18 87 250 1158 23,2 .196
o0l2 | 1.060 72. 38.5 1218 11633 (2.094) 8.4 g.o 22.3 <317
041 | 1.o040 T .8 38,6 1% zé.ug 8.5 .8 22% .071
.04 | 1.049 9. 38.8 Sad 39.5 10.3 1l.1 7.1 .037
(60)
.0k2 | 1.049 Tl 57.5 1.18 | 15.a 8.4 9.0 18.6 .112
.040 | 1.015 7.0 60.2 1.20 | 25.55 (2.329) 8.5 9.0 17.8 .065
.04 | 1.040 75.2 56.8 1.22 | 40.97 9.0 9.1 17.L .0l0
042 | 1.056 76.2 BT 1.20 | 61.0L3 Tl 6.8 12.3 .019

é
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Figure I4.- Compressive strength of flat panels with hat-section stiffeners.
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TABLE 13
TEST DATA FOR FLAT PANELS WITH HAT SECTION STIFFENKRS WITH W = 1.25 , %M = 0.6
tg by
Eominal proportions are given in parenthue_:]
Proportions of test specimens Test data
o Py
cr
t ty vg by vy * & (kst) % |t
(tney | Es Ts tw by (in.) = Observed | 4d jus ted (xs1) | (kat)
(0.040) | (1.25) | (35) (20) (0.6
.039 1.20L4 33,2 20.0 .6& L.36 : 2. 8.2 (3}
.039 1.203 33.0 20.2 .60 7.28 (2.680) %%.3 gs.% ga.o .Zﬁ%
.039 1.20 3.0 19.8 «65 | 11.59 - - 33,2 245
.039 1.19 33,8 (2052 & 17.37 19.3 18.0 20.8 .102
30
.040 1.240 35,2 30,2 62 6.91 - - < 5
.00 1.200 53.2 30.2 <61 11.58 (3.062) 3L.3 33,6 22.% .333
.040 1.23 3. 30. .60 | 18.47 31, 30.6 52.2 edifd
.0%9 12 3.2 io. .60 | 27.53 26, 27.9 1% .077
(Lo)
.040 1.219 33.L Lo. .60 9.53 30.0 30.0 31. .3
.0L0 Y212 53.1 L0, .60 15.35 (3.375) - - 29.2 .1;
.039 1.222 5P.1 L40.5 .60 | 25.2 - - 30.0 .128
.039 1.199 3[.2 40.0 .62 | 37.9 18. 18.2 20.6 .059
(60)
.039 1.205 3.2 61.0 .60 | 14.L46 1.6 15,1 23.2 .198
.033 1.200 53.9 60. .61 23.11 (3.860) 1.3 13.5 23.1 .128
.0 1.164 3.6 62. .60 | 38, 13.9 15.2 22.% .0T1
.0L,0 1.200 33,6 60.2 .60 | 57.85 13,2 13 .3 18.% =039
o0 22 (Zg)z (50)8 62 L.2 2l 8 6.6
¢ 1.220 : 9. ¢ ~27 Y 22, 36. .
.00 1.223 L9.2 19.8 .6l 71 (2.360) 25.2 2.5 36.1 .3 ;
.0Lo 1.230 L8.6 19.6 63 | 11.33 28. 271 30.5 .20
.039 1.215 19,1 2050 .62 | 17.00 19.2 21.5 2152 .09
(30
.039 1.188 L8.6 30. .60 6.9 21.3 21.0 33 .0 a2
.039 1.18, | L8.8 30. .60 | 11.50 (2.710) 2L..9 23.9 33.0 .29
.039 1.187 L8.lL 30.Y .60 | 18.36 2L.2 22.9 20.2 ol
.039 1.20l 49.0 30.% .60 | 27.Lo 19.5 18.7 0. .065
[§0))]
.039 1.208 L9. Lo. .60 9.47 23, 23%.2 29.2 .296
.039 1.208 ug.ﬁ uo.é <60 | 15.79 (3.000) 22.2 23.0 23.9 .136
.039 1.218 ug.h Gl .60 | 25.22 19, 1g.h 272 .10
.039 1.183 L8.7 ogz .60 | 37.76 20.3 18.9 22.1 .05
(60
.039 197 L9.6 60.8 .60 | 1,.48 ke .2 22.6 ol
.039 1,202 L9.L 60.. .60 23.1 (3.470) 1 Ji 13.1 22.2 .132
.0Lo 1.216 L9.0 60. .60 | 38.5 51 13.5 2152 .061
.00 1.202 L7.6 60.6 .60 | 57.92 13.6 12.3 18.1 .035
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TABLE 1l
TEST DATA POR FLAT PANELS WITH HAT-SECTION STIFFENERS WITH W = 1.25 , 35 = 0.8
ts bw
Eimninl.l proportions are given in pcrenthuu]
Proportions of test specimens Teat data
£ 9 Tor 1 =

tw ty bg by by 3 T (ks1) % |t/Ve
(1n.) | ¥g ts W Bw | (1n.) T3 Observed | Adjusted (ks1) | (ks1)

.0k0)] (1.2 20) (0.

(o'g&o) ‘1.226 (3226 (zo.o ,ﬁ& L.58 35.2 3L.7 52.2 0.693
.039 1.205 3L.9 20.2 .57 7.60 (2.6L5) - -— 36. .06
.039 | 1.20 3.0 20.2 .82 | 12.16 - - 32.5 .226
.0%9 | 1.198 3. .8 20.6 .78 | 18.15 19.3 19.2 21.2 .099

(30)
039 11 1.221 32.2 30.6 .80 22 28.8 29.5 3.7 458

L0040 | 1.220 3.1 30.1 .82 | 12.05 (2.985) 32.2 32.1 33.5 .26
.039 | 1.22], 2., 29.8 .82 | 19.23 - - 29. ca il
.040 | 1.210 35.0 30.2 .81 | 28.83 26.5 26.5 21.8 .072

(Lo)

03 1.188 3. Lo. .81 . 22: 21.6 28.8 304
1% | 12300 ?3% ine | ol (3.250) | 23.2 22.8 28.8 | 383
039 | 1.182 3ﬁ. ho.g 82 | 26.23 271 25.7 27.9 <111
.039 | 1.194 3[,.2 Lo. .81 | 39.26 20,6 20,0 22 .059

(60)

.039 |. 1.184 3.0 60.8 .81 | 14.91 12.7 12.0 21.7 .169
039 | 1.221 35.0 61.0 .80 | 24. (3.640) 2.7 12.6 21. .100
.039 | 1.192 33 .5 61.2 .81 | 39.87 13.3 13.8 2o.ﬁ .060
.039 | 1.199 3L.7 61 .1 .79 | 59.75 12.5 13,1 16.1 .031

(EO) (20)
040 | 1.19 ean 19.8 8l L .55 25.5 23.3 35.7 -5%0
.039 | 1.17 ﬁg.g 20.2 .83 7.50 (2.352) 25.2 23.0 35.2 .35
«039 | 1.200 . 20.L 81 | 11.9 32.3 31.1 30.8 .19,
.039 | 1.193 48.6 20.2 .80 | 17.8 21.2 20.0 2201 .093
(30)
.040 | 1.216 L8.2 30.2 .80 7ol 25.6 25.2 32.4 386
.040 | 1.198 L47.8 30.9 .80 | 11.9 (2.672) 26.8 22.8 32.1 230
.039 | 1,208 L9.6 30.0 .80 13.15 25.2 2L.7 29.6 A32
.039 | 1.199 9.6 30.6 .80 | 28.62 19.5 19.3 21.0 .063
(40)
.039 | 1.202 L9.2 Lo.8 .80 9.8L 20.9 29. 277 o2
.039 | 1.193 Lg.% 39.8 .82 | 16.33 (2.930) 2151 23.2 22.5 o ?3

040 | 1.227 Eo. 9.6 .80 | 26.11 20.5 21.0 26.5 .095

2039 | 1.212 9.8 . 0.2 .81 | 39.12 19.6 19.L 20.7 .050
60)

.040 | 1.222 8. 60.8 .80 | 14.96 13, 13.1 21.0 5

.oﬁo 1.18 ﬁ .g 60.7 .80 | 2L.92 (3.320) 1?.; 10.3 2057 ,%%3

.039 1.183 .6 61.1 .80 39.30 10.2 9. 19.3 .051
040 | 1.169 L7.3 61.5 .79 | 59.82 12.0 10.8 16. .029
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TABLE 15
TEST DATA FOR FLAT PANELS WITH HAT-SECTION STIFFENERS WITH ;! =1.25 , ;% =1.0
8
Eomlnal proportions are given in parentheeog
Proportions of test specimens Test data
P
i Ter 1
tw os oW by * 3 5 |%
= = = = (o) T (ksi) g
S s W W R s Observed | Adjusted (ks1) | (kxsi)
(1.25) (35) (20) (1.0)
1.214 34,3 20.4 1.00 4,74 32.7 33.0 36.6 0.647
1.204 35.1 20. .98 7.89 (2.617) -— - 5 G .378
1.190 35.0 20. .99 12.61 30.8 29.6 32.4 22
1.198 34,6 21.0 .96 18.87 20.2 182.9 21.2 .09
(30)
1.193 34,8 30.6 .98 7.46 e7.5 26.3 327 410
1.223 35.1 30.1 1.04 | 12,44 (2.920) 25.2 26.2 32.8 2u7
1.216 35.2 30.3 1.01 | 19.84 28.3 28.9 29.8 .180
1 .20% 34.0 30. 1.00 29.70 20.7 19.6 22.2 070
(4o)
1.195 3 Y 40.9 1.00 | 10.07 13.9 13.8 26.6 .266
3180 4.6 40,6 1.02 | 16.82 (3.150) 18.0 16.9 26.1 .156
1.193 34,0 40.8 2.02 26.93 179 18.0 25.2 .094
1.212 33.8 19.3 1.02 40.38 16.9 16.8 21.5 .054
(60)
1.212 34,2 60.6 1.02 15.35 £.3 8.3 20.0 145
£.210 33.6 60.0 1.00 25.50 (3.472) 8.2 g.0 20.2 .08%
1.200 34 2 60.8 1.00 | 40.82 9.4 9.0 18.7 .051
1.218 3.2 60.1 1.00 | 61.22 9.2 9.0 14,5 .026
(50) (20)
1.200 Lg u 20.2 1.04 4,74 2u .1 22.8 34.0 .538&
1.210 48.6 20.0 1.04 29 (2.348) 22.5 244 33.4 .322
1.218 49 .4 19.8 1.00 12.43 4.3 23.7 29.1 .176
1.200 49.6 20.5 937 18.63 19.0 18,4 20.9 .084
(30)
1.145 46.6 30.6 1,01 7.44 25.0 22.2 31.4 .356
1.196 L4g. 8 30.6 .99 12.35 (2.640) 23.7 22.5 3.0 .212
1.203 Lg. 8 29.8 1.02 19.68 24 .8 23.8 28.3 12
1.198 Lz, 2 30.8 1.00 | 29.53 19.8 18.5 20.9 060
(ko)
1.228 49.9 40.0 1.00 10.06 16.2 16.2 25.8 235
1217 49.1 4o.2 1.00 16.82 (2.870) 17.5 367 25.6 2 |
1.203 51.9 41 .4 .97 | 26.88 17.2 16.4 23.7 .081
1,201 h0.0 gSiu 1.02 | #40.30 16.1 15.8 20,8 ,047
(60
1.232 49.9 60.7 .99 | 15.34 9.3 9.2 19.% .133
1.214 49.1 60.4 1.20 25.60 (3.200) SR 165} 19.8 .079
1.196 49 .4 60.2 1.00 | 40.85 9.5 9.2 1£.1 .ok
1.204 L4s.5 60.8 .97 61.30 10.8& 10.4 14.5 .02

4




NACA TN No. 1553

39

40_1!11|ll|| LI L L) [ LS L P o ] AR LT - LU i i1
[ 0 1
- E :
e :
e L :
:
Z) ||\||1||||1| IS 8 T e U T o 1 o P e 15 Lo Wi |||||1111:
Ib\40|lll|ll|l LI RIS RLIUSLIRLUR L] L o 5 TS S [P L L L I L L
] o0 by A e
30— AR
: o 20 ]
i N o' 38«
y o g0 |8
20— V160,
:il g
L4l ] |
-l 1 ]
i/ :
[O\mt :
F o -:
0:|||||||11 TS T TV L LT 0 YO ] O 0 W O O VI 1 U 4 W JEy (e o | ||:

— P

L ks
()

Figure [7.-Compressive strength of flat panels

. : . Tw by
with har-section stiffeners. —=125;—5—=/0.
/s by




40 NACA TN No. 1553
TABLE 16
TEST DATA FOR FLAT PANELS WITH HAT-SECTION STIFFENERS WITH ;! =1.2% , ;% = 1.2
S
E{ominal proportions are given in parentbesogl
Proportions of test specimens Test data
P
| w | w | 3 s z, ;
S o “ (ks1) % |L/Ve

t38.) S % L] By (in.) T Observed | Adjusted (ksi) | (ksi1)

0.0L0) | (1.25) | (35) (20) (1.2)

( .uﬁo) 1.237 25.0 20.2 1.20 B'B 26.L 25.2 3.8 0.591
.00 1.200 3 .g 20.0 1.20 .0l (2.595) 32, 51.3 3L.7 357
.037 1.140 3. 21.5 1.20 | 13,02 30.6 30. 31.2 .199
.0l.0 1.20l, 3.6 20.0 1.2 | 19.)o 21.1 20.5 22.6 .097

(30)
.0L40 1.202 3.8 30,2 1.19 7.6 19. 18.3 31.3 .376
.039 1,192 33.8 29.8 1.22 | 12.6 (2.868) 21. 20.6 31.2 .230
.039 1.190 33,3 29. 1.23 | 20.31 - - 29. .122
.039 1.182 33,2 30. 1.23 | 30. 20.04 19.6 21.8 .
(1,0)
.039 1.188 3E.u 9.6 1.2l | 10.3L 19.8 20.7 gﬁ.o .237
.039 1.192 3.5 0.2 1.3} 17.2g (3.070) 19.9 20.4 .6 .1%0
.039 1.238 3P.2 39.8 a2l I 27 1.0 14.5 zg.z .083
.039 1.193 3.0 29,7 1.23 .29 1.6 13.5 18.8 .045
(60)
.0L0 1.212 3.2 9.6 1.21 | 15.65 9.1 9.1 19.2 .131
.039 1.210 33,0 0.6 1.20 | 26.05 (3.340) 8.2 3.6 19.1 .078
.039 1,222 5&.2 61.L 1.18 %5.67 ol 22 17.3 .
.0L0 1.21l 3[.6 61.0 1.18 Ll i 8.2 8.2 13.5 %==ég§;=
(Eg) (20) i
.039 1,184 il 20.0 1.24 L.85 zs.g 2l 35.0 541
.039 Y323k 58.3 20.0 1.21 8.02 (2.340) 25, 2.l 33.3 <311
.0L0 1.194 L8.3 20,1 1.19 | 2:77 25.5 2%.2 29.5 .173
.039 1.212 50.1 20,2 1.20 | 19.21 19.0 18,8 21.2 .083
(30)
.039 1.186 L8.L 30.7 1.20 7.58 18.7 18.1 29.6 327
.039 1.198 L.k 30.1 .21 | 12i6l (2.615) 19.3 18.5 29.1 190
.039 1.200 0.0 30.2 1.20 | 20.23 20. 19.6 27.3 113
.039 1,202 28.8 30.6 1.19 | 30.30 18.6 177 20.3 .056
(L0)
.0L0 1,182 o1 Lo.2 1,20 | 10. 33 110 2l .l .213
.og9 1.202 ﬁg.o Lo.L 1.20 17.;3 (2.820) 12.5 12.3 2.0 .126
.0L0 1.212 hg.z L0.0 1.20 | 27.43 11{0 10.6 22.0 .072
.00 1,178 L8.2 0.0 1.20 | L3132 1.0 12.5 18.0 .039
(6Q)
«0 1.20 L9. 2?.0 1.20 | 15.72 5.1 5.0 18.3 .116
.023 1.21? u3.3 60.6 1.20 | 26.10 (3.115) 9.6 g.u 18.5 'OZi
.039 1.211 L9.2 60.L 1.20 %5.72 7.0 .3 17.2 .0
0 1.208 50.3 60.1 1.20 A H 7.6 Tl 13.1 .021
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Figure 18-Compressive strength of flat panels
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