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Compressive Strength of Flat Stiffened Panels

by Shigeo SANBONGI

Abstract

The compressive strength of flat stiffened panels is analysed and compared with experiment-
al results. The elastic-plastis and geometric nonlinear analysis by the finite element method is
carried out for short-panels. An experiment on the monolithic stiffened panels and riveted panels
is also conducted. These results are compared with the crippling strength computed by Gerard’s

formula.

For the panels of intermediate length, overall buckling stresses are analysed by the use of
Johnson-Euler formula and the tangent modulus equation of column buckling, connected with
nonlinear analysis. Computed results for the Z-section stiffened panels are compared with publish-

ed test data.

1. FLr&E

EHHELRG 5 HER0HZ B 28AFMEOHTI,
MZEBOBERICBI 2 EBUBRED—DOTE L,
AR & R ONTT RS 50 RMEL S &R L
T, BROTUHBERZEL I TOEBIBD THEETDH 5,
L7t oT, REROLTHRRICBT 2ECOERMCh
Fcicnbn T ARl

HELOPIOHER THRABEOREERICE T
BE(2Y 7Y )T RENBATESLEL 2,
Gerard ") 315 CORBF— ik E, MM B
HEOREEBDIY » 7)) VIRERRTET AERR
TUERL T, IBHOKX X UHBR TR, O
Euler BEJR L BRI £ HREBIC L > THBIRORENSE
Udo 2UBBORICARLBBEBEEC THEICA,
WOBHHEZERL THBREOM T RIS FET 2 5
DEASNTO 5", FRIEROMELICH L TR, 2

Y » 7 Y 7T E Euler BER R & % IR #4R THE 5

*AEFISSHE 7 H21H 1+
R Pk T

Johnson-Euler ORXMBEARLL THEDR T B,

ChoDRERAEGEDELEL ST, MEKDLE
BE O @R OEMBES—IGRHTETa S 2K
78 5T 5D, Euler BEOERUNRI T NTERBRD
H5VRBERATHY, HHREOHEERPHEMBERD
HBDEREIKEDLSIBELLTO T IFBTX K
B,

—%, BREOBEBFIIRNOESICLY, FERIIBE
THoBHUHBLUEL L > T O THBREC K
LTChARABLEND B, 70 Eid—ROGLER
BEBN 707 7 LCHET S L, BEOHRROBAT
RO TOMLUTARNMNEET 5, ABE1, EEOT
Lot ERERUOVIRIUREN TV AEBRER %,
MBS AREZEFNVEROHERRE LBETL 1
bDTH b,

2. 2V yTYITRE

HMEL DN O #5E (Short-Panel) OFERBAE %
RET 57 7Yy JBECET 2ERER, Gerard
DOERBAK L ZE5E, BIUABEHHEBHMEEL T
B ORBRBEBITZITHL, ThoDERE BB

This document is provided by JAXA.



I FHBEAFRARSE 6245

@K fAT.l

.4

\B® - ™
& ™
< T
S
i g
Al
1 —

e
B
\ ‘r
i +
el M
® g ¢
¥
/ \’ + L+
# o H
&
+ ¥ g
A+ 1 j’
+
= + + T K r
B + L+ AU
-+ L+ /
+ 4+
L+ LA
4
+
.

TYPE—2

—

4l
s
2. 95——7/ /LF"'

3%RIVET

25

B1 $EoHERR

This document is provided by JAXA.



5B AR OO [ KB5REE 3

Lo

2.1 BRURB
THROZBFEOABREEH L ZEERR =B ERL
TRRXEBRE L RD 2HBREITNE o7

TYPE—1 : BIOHU T & 53—k OB,
TYPE-2 : RO LERELH EFRLEE )~ b
THE L ERIR,
CEROLEHRELMAEFREZ Y~ b
THREEL 1 H3ERo
ChOOBBROBRTEEXR 1 ICRT, HFDOMAT.
No. BFRAL HHOEFEERDLL, §HBEOENT -0
THHBOPEMIIR 1 IKTRT, LE=EBEOBERI
TRTCFHHSOHBTHERLAZLDOUDT, HEBIU
BWEAF T TOHEABEBEROPELIRLEH, £
B BERTRER L ZHBT 28090 TRAST
H5HEEL DN Do
FRAFHMUEBCLOTE o7 $ibD, 2K
AT, BLEEEICTL 7, SEBYRY G0
THBEENEILAS, T4 71, JEROMIKT &
IR AOBONKBT AL OCREAVERBNTS

TYPE-3

2]

SPECIMEN

| | STRAIN GAUGE

KNIFE EDGE

B2 MOoXFRE

47T, VEREDEMELZREH L, KIC, ERT L
FHERBBO THMER LK€ » FL, #HRKR LERE%E
THRRBRBO LHERTHL TERFELERS ¥,
BRBMES—RICEZEINTOANE I DNDF = » 7
13, #RIRIKRE 57: 0T A4S — Y (IREAS70mm DA
H2%x8R)OHEICL >TFLEY, SBRLDAREE
SATHEL 7o

REHER
RZKBAEBHTEDOERMEET~To B3~ 51K

This document is provided by JAXA.

£1 HHEHE(HR1Z2E2R)
MAT. 1 MAT. 2 MAT. 3 MAT. 4
E= 1140, o¢,,=2.3 || E=7140, ¢,=3%.7 || E=7140, ¢,,=333 | E=17030, ¢,,=34.8
6 (kg/m?) | £ x 10° |l ¢ (kg/mm?)| ¢ x 10° o (kg /mm?)| ¢ x 10° o (kg/mm? )| ¢ x 10°
20.0 2800 28.5 4000 28.5 4000 22.5 3200
23.0 3350 32.0 4500 31.0 4500 29.5 4500
25.0 4100 35.0 5300 32.5 5300 33.0 5800
27. 0 5400 37.1 6500 33.5 7000 35.0 7100
29.0 8200 38.0 8000 34.5 9700 36.3 10000
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1—3 50300. 2—3 18720. 3—3 30450.
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P (x10%*kg)
——— 5
h‘\\:\\
\\:\
S
N
4 -
3 |
PLATE
————— STIFFNER 2 —
1
STRAIN (x107%)
-5 —4 -3 -2 —1
N : | ! Il

222 TYPE—1OHE—-UVTAHEMR
SHBHELTRRODEDITBABEIONS, LD
EEoOE#REOHBER—RICTPtbdORE 3L
BHEBH D, DL OISR T 5 LERRENSETS
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L/r>2x /E/Gc‘rip ............ a9

LT, g, BEEKERBRGEICHEL FEIEN,
Orip B2 9 > TV IBA, r=V1/4 BEEOE
EAF, ERVY VY IIRERDT,

3.2 BEHBERRDUK
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BEICOOVTHBEHEETTN o to T OFBERTRAR
ORBEBIER (L/n)BAF7FHBBICIBEAL
HELWOT, RECTICX 28HTTi, L= 300, 500,
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%Y, BMBOFERIELL TORMEMBAE (Eu-
ler BMETTE ) Pp THEKTILL TH B, L= 500 mm®D
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Johnson—-Euler ORI L BEEA T8, BT — 4
EHEL 7, BATHRBREMIKRT LA R RAF 7+ %9
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B E LIRS 0SS, STEESMAEHET 51
HIC, AROEEE— FBRAF 7 HEITHEELEEE
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EMH L0, SEIOHENTIFHLMEELRY, 2.3
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B)o

S

[ o )

B34 #HERosgfresr v (STRIPEXR)

F4  ZEVSHERROBITICHO LRSS

¢ (kg “mm? ) €

22.14 0.003

26. 2 0.004

28.7 0. 005

31.0 0. 0065

33.0 0. 009

34.5 0.012

35.5 0. 016
E=138, g,,=30.5, v=103
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B

Yusuff Oz (10)
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0. =380,y [tW/(bW—}—bF)(E/ocy)}/g ]0‘75
............... 0
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30 b/ ts=35
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( B4 ¢ kg/mm?)
Yusuff
fiﬁﬁ STRIP Gerard Karman @ |Margurerre ®
A #hih A
a 26.6 26.7 319 33.1
b 24.3 22.8 265 29.0
¢ 21. 4 18.5 20.7 24.1
d 22.6 222 22.0 4.7
e 15.0 18. 3 14.6 18.2
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1) C.A. Rossman, LM. Barton & C.V. Dobrowski;
Compressive Strength of Flat Panels with Z-
Section Stiffeners, NACA Wartime Report L-499,
(1944).
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