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Abstract

Experimental Consideration about Corrugated Bulkhead
By Tamotsu Nagai, Kogakushi, Member
About the corrugated bulkhead on ship’s construction, we have first defined its elastic modulus
and rigidities, then solved the deﬂections of it using of consideration substituting that bulkhead
with orthogonal aerotropic plate and compared them with those. of experiment. We can, at the
results, decide the method to be useful for its approximate calculation. As we cannot, however,
determine the deflection so easily as expected by it, we produced at last other more simpler for-
mula than that of former method taking advantage of the effective width.
After applying this formula to calculate the deflection and stress, then comparing them with
the experimental results we have obtained some final conclusions about that bulkhead.
(1) The beam having section of one pitch wave with which the corrugated bulkhead is con-
structed, generally may be thought being that of simple beam theory if it has the effectivg width
¥ of"the point at which the maximum bending moment would be happened, through all length of
that beam.
(2) Stress for lengthwise direction may be solved being such a problem as that determined
statically or unstatically on simple beam theory. '
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M= e KaKnt 4 Ka P h Kat 1) 2 Fritr
72K4Kp+18K,4+24 Kp+5 1_} P2 . (28)

Ms ="’°{ 12(12K4Kp+4Ka+4Ka+1) 2

120 K Kp+24 K4 +40Kg+7 1 k
tab { 60 (12K Kp+4 Kat4Kat1) 6 }+;h’1”

(28) REMT Ka. Kn ZETEOIE 0, KHETHIUE o, FOMDELETEFHOEAER S,
—7 z=ar %,.‘.Hi’;‘ﬁ‘Z:Wiﬁﬂbimﬂﬂﬂﬂﬁ'ﬁﬁﬁ&?ﬁE%mﬁ: Bgv,

dty, — ‘
R AR el L T ZA T (29

N

(23), (29) kb |
Mywy+Nra+ (1---(r+ l%w ik Qrﬁr)‘PaL

dye _ Jo
dzt Qs Q-EJs (30)
HALC Q=" e~ lap - Kakeliar -
BB OLEY 26 &L, (30) RO%L=w, (const.) .5 29 5%
—Le e pwii, GO R |
QrJs ( 3 °
d ' ¢ W
It artye=w, @31 #
ds I S {3
WEOFA 5 stiffener FRICHL v, ERFHLEBND, LB
yr(2)= ZK —+AicosAzcoshAz+Assin Azsinh Az (32) ¥»12m3
FROIRAHLES £~ 2 ¥ CHEITS L L, XOLMNEE D, B M=y, 2 1D=p 2 m1iL,
Ay, A RO RET, '
A= wrlst sinh ycos y+cosh y sin ¥4 py cosh y cos ¢ y
1= 49* coshysinhqy+cos+siny+py (cosh?y cos?y+sinh2ysinty) (33)
Ao wrlgt { N sinh y cosy+cosh ¢ sin y+py cosh ycosy
T o4 cosh'y sinh y+cos 7 sin y+py (cosh?y cos? y+sinh? y sin? y) }

(32) ROBTHRHERD z=a, (r=1,---,k) £ED k FOHBRLY pe(r=1, -, k) %i¥, ¥:(2) (r=
1L B) RU z OWEERBL, (23) REARTHES b @oFBRyETe Loiug, 3k (r=1,
B) X z OWBOBICRBUMEKD, AL z=6r £ROD stiffener FTRANB LI B, O stiffener FERFD
X 2=£ L, 4D % (&) RDBMAMCELDT B2) REFUAGIE, Fie pr § 5-(8) ©REZDT

b T (23) ROBBBHELTER

k
EJoy(z)=M(z)-wo+ N(z)-a+ 3 Qrpr (34)
© pr BRATHE, e <2<5a, Rl D y(@) ERDB/B, BL M, N QRTFiemTnl,
M= 21x3(12K4KB+3K4+5K3+1) l"x(:c+2KAl)(1+6K3) pd \
24(12K4K3+4K4+4KB+1) 24
N= 12 g3 (40KAKB+8K4+18K3+3)—213x(w:i-_?KAl)(1+7KB) x5
= 120 (12 KaKp+4 K4t 4 K5 +1) 120

2 2 3 2 3
e —k,z(—‘°~—xz—xKBz+—;~+1\;Bzﬂ)+h,(—%——lz---x—xxzzx +K313+-:13—) (35
; Qrpr= %:Pr X s !

+ o K312(1—¢,)x+1{313<1—a,>+1 (o= ):H- — -§~zs

+3 pr(—}it:ﬁ——lx’—KAk,-l" ) ‘ | )

NI | -El ectronic Library Service



The Society of Naval Architects of Japan

ERMB2RLE §8F

174
D PEMORIOFRCEFRNCELTHEYZT 2586 (6 13~14 K) )
(D tACEETCA—FECL B, z=ar (r=1,--,k) p ,
i web stiffener 7355 % D = FThiE, web B{iﬁo = N L
B v 13 00D X DR Mo w(D & pr(r=1, 2| ——
¥ 1
&) ke HEXR ;Qrpr £ z=a, u?“rm%um:%b ;f’T' i wiz)
Th, B _ Zem
. ) o h )
E c r=‘Mr rPr 36
Jey w(z)+(§‘]Qp )==ar . ‘( ) (g (@3) (azey s
AT M., Q- (% (24), (25), (26), (27) rFE—FRX {J(z),%*-(z
Thdo - w
Me— 2V b My, MB X (28) RC a DIEYESRL ( )HB
wy % w(z) CEJAIHTHD, v=a RRITS stiffe- b Pa
ner (XIROWHFHERALZWRT 5.
E]: 4 yr =pr 3D P13
w(2) =wy+az LT (36), 37 XV
diyr _ Je _ Mrwo+ 1...(,--1)2(1'+1)---erPr)s=ar Mrd 4 (38)
drt Qs Q s Q-EJ,
Q- 12-(30) REMT, Mo |
stiffener 2% 2‘l,, A% —IH=w,(const.), — Q{GJ‘ =474, — Q.EJs B ERHE (38) Ak
g+ &*Yr ’
g TAVur=wrtB2 ‘ (39) , WS L,,g% i
_ wrt+Bz : D
Yr= 3T +coslz[B;cosh)\z+‘Bz sinh Az] (HHHIIIIIIIIIII “” )
+sin Az[Bs cosh Az+ By sinh 12] (40) As 'rr. fs
dy- dcyr zho
By, -, By iLROGH X DD B, BB C,D KT yr=0, dy =—DEJ-7:?»- P14
Als=1, %=ﬁ LB\ T,
R .
Bi= wr(J1+J2)+B(K1+ Ks) B,= w-F+B(G1+G2+G3)
1= L > 2= H ’
By= ——f—;;— cosec y 8ech y— Bacot y tanh 7y / C3Y)
By=— 4 A ; cosec 7y cosech y— B cot 7 coth ¥
Hume

L=sinh?qcosh?vy—sih?ycos®y—vy*n? (sin?7ycos? y+sinh? y+sinhiy)

{cos v (sin? y4-sinh®y)—sin ¢ tanh 7 (cos?y+-cosh?y)}

=7 A*
Je2= 4 l‘ —~—— cos 7y cosh 7 (sin? y+sinh? )
K= ZZ sin ¥ sinh v (sin ¥ cos y+sinh ycoshy)
. . - . e
K, 210 sin ¢ sinh ¥ (sin 'y+sm.h 7
H=—L
F= 2 l + {sinycothy (cos?ycosh y—cos? y— sinh?y)+cos 7y (cosh® y+cos?y+sinh?q)}
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Gi= 2 7L5 —+— {sin®vycos v sinh y-+sin v sinh?ycooh «y+sin ycos?y cosh y+cos v sinh ycosh? v}
Ga=— 1 7L5 (sin?7ycos ycosh 'y;l- sin 'ysinh v cosh? )
Gi=— i sinh vy cos v (cos?y+sinh? fy)‘
. 4 A3 » '
(40) RThbobb¥d k BOABRLY pr(r=1,---,F) &L, yr(D(r=1,---, k) RO z oKz L,

(36) kAR THES k @O FER v EZE Lo, 4@ (=1, Btz THERbHEIN D, AL stiffener

DEBAFBRNREIND, o stiffener FEAOTEK 2=§ L LT ¥r (@ %, ¥ @ THRbL, @O
KR AVT pr (r=1, .k) ¥d £ TEIRREDHE, FHT (G6) ROBRBERHEX

EJoy(x)=Mw(€)+ 2 Qrpr (42)

© pr RRATIE, e <user MOEL y(2) XREIN D, (42) RT M, Z,:Qrﬁr 1% (35) R LRE—
Refebo
B. &ﬂ’f:ﬁ&ﬁi’lﬂﬁﬁﬁﬂﬂ&ﬁ
(I, dn TR T —-ﬂﬁﬂﬁﬁu%ﬁﬁuﬁomt—%ﬁﬁf:%a7::6 EpLEOBBRFECEAD web stiffe-
Ter 12 1 EBREFRICHTC 2 B~ 3EOBANS L, STREBRTAXRORILL, —~RRLELTS

B B TR T~ 2 v b L SRR~ womE 0( o) ) KEIDT, TOHMMER

------------

P+ B, 90° Ok & k=0.5, 60° 45°, 30° rigBreohKkfk 0.4, 0.3, 0.2 LTI BUERRS Z Laiboh

otk
v s

L #Fh EhOBECH LRDBZ LAHRD. RIC WRIERS & web stiffener DOUFEREE— 2

CoWTIEERDOE XA KR Y, §g§§ AN etud Js BRI D, 7R web DEIHKKC

feud J» d R Bz ERKRPCZEbIIC®,
%O%mﬂtaﬁﬁbﬁﬁmtﬁ%%é&ﬁOtﬁEVﬁ&LfT&b%kzﬁHEDﬂRLm@&Oaﬁﬁ
THHEPEX, EOBEI L KX, web OEZ, SURDEMAE Y B AZ e LHTH ) REMERO LTS
Y P T
%%Dﬁﬁﬁﬁmu(D,m)D&%ﬂK%LﬁMﬁﬁ%§2K01<ét%(ml(”)mmeﬂ%:%
%mﬁbf*bbhbﬁyrﬁﬁﬁiﬁﬂtbf,Eﬁ(ﬂL(”)6Emmkht%ﬁ%xﬂv¢%f&ﬁT
6&&.iﬂ%ﬁ&&i?ﬁdﬁﬁ%:ﬁwmﬁ*&bﬂ,ﬁ@ﬁﬁmlbﬁﬁﬁkﬁwﬂkomﬁéﬁﬁvﬁ
LR 52T, S—EURIT CEREE T EEUMERT > & LI X D BALTIR ) BER & —Be 5iR%Y
BT 5®, i web stiffener O Jo REAVRAZL, f2T T kSRR ET A BiRELH, G,
GoyR CA BB WA ERIER TH B
&ﬁmowtoﬁﬁoﬁﬁﬁﬂtxb6&t§&oﬁ&:ﬁﬁﬁbf&ﬁ%—xv}&*wnuxvﬁ,ww
stiffener CIXEER - W R REBEEBROMBEC 22 TW5 o D THRELRER 67‘;\4‘.0

B A B SRARC FA CBLIRR O web stiffener SticEEE LTHE LI DL —HK LT, Bk
$ E X B
(1) M.T. Huber : Bau-Ingenieur 1923, 12/13, p.354,
(2) Xx¥H—k, FEHE— : 71<EE’279\H‘7‘~.5A(D7 7ALvay PORE, RAKEIERRMNIFEHER
R, 1941,
(3) V.Karman : Die mittragende Breite, Beitrage z. tech. Mech. u. tech. Phys. 1924, 114~127.
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(4) ?ﬁﬁ Bt : WHRCBT 5ME, BAMEFEEE 61 %5 (#)g.15-5)
"(5) 4 Hﬁ@ﬂﬂﬁk&ﬂ'biﬁmm‘%, BAMZEELE 8% 71 5 (1.16-3)
(6) O.Nissen : Knickversuche mit versteifen Wellblechschalen bei reiner Druckbeanspruchung
D.V.L. Jahrbuch 1937 (452/458) ’
(7) % B : BERAERKOMERK LMoV T, BAREFQB XTI H (/8. 16-11)
(8)

J71#aL : Corrugated Bulkhead BRI DO\WT, M 25, RBEES
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