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Stress Wave in Plain Plates and Stiffened Plates under Impact Loads
by
Shigeru KITAMURA®*, Masaaki SAKUMA* and Hiroshi MAENAKA* *

Abstract

A ship structure is mainly composed of plain plates and stiffened plates.It is
important for a design of a ship to make clear the response of structural elements to
impact force.

In this paper. the response of plain plates and stiffened plates loaded impulsively by
a falled cylindrical bar was investigated experimentally.

As a result, it is confirmed that stress wave occured in cylindrical bar impacted
specimens was classified to three mode dependent on the magnitude of impact load.
Moreover, relationship between the deflection and the impact load was examined, which
waseffected by the bar falling height and the bar weight. Furthermore, dynamic load
factor (DLF) was presented, besides the effect of a dead block, which is much used for
easy analysis on such an impact test, was cleared up.
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a b t A B D Ks Tsa Ts2
L t) nm mm ] mm ] kgfmm kgf/mm msec msec
P(1500, 1500, 5. 5) 1500 1500 5.5 1300 1300 3. 20E5 33.8 34.7 48.7
P(1500, 750, 3. 0) 1500 750 3.0 1300 700 5. 19E4 10.2 4.2 3.7
P(1500, 750, 5. 5) 1500 750 5.5 1300 700 3. 20E5 62.8 18.7 26.6
P(750, 750, 3. 0) 750 750 3.0 700 700 5. 19E4 18.9 18.4 20.5
P(750, 750, 5. 5) 750 750 5.5 700 700 3. 20ES 116.7 10. 1 13.2
where
les—— b ——— ] Ks = 4Et%/0. 2444AB
el A Tsi= ABY vt/gb/1. 827
] I A Tsa2= Measurement value
a || _L D = Bt*/12(11%)
A= = A.B: Supporting Span
~——1B ———"I t : Thickness
7 : Specific weight (kgf/mn®)
v: Poisson's ratio
A type B type
Detail (A type)
: g stiffener | 740 I
stiffener ~ stiffener
L H—iTg
[~—e00—=
740 =) 650
C —type D type 15
T hickness of plate and
. stiffener : 3mm
stiffener
stiffener i %
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Plate

ERHRIEH | FRMRIGH | BoEh | o
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kgf /mm® | kef “mm* | kef /om® %

3.0mmt L-Direction| 31.0 29.3 40.4 25.6
3.0mmt C-Direction| 731.7 20.3 40.2 24.3
5. 5mmt L-Direction 28.2 34.0 30.8
5.5mmt C-Direction| 28.8 33.5 29.3

Stiffened plate

LRHRIGS | FRHRISS | BoASSh fihra
& B T vy oyt gy El
kgf /mn® | kgf/mm® | kegf/mn? %
As Received L-D 3.5 29.0 39.0 74.8
As Received C-D 3.2 28.6 36.9 24. 1
Str. Relived L-D 36.7 29.5 3.1 25.3
Str. Relived C-D 35.5 30.2 37.8 25.3
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Batting Face / Edge Cover Plate
Dropping L Deflection
Height ! da L/ Tll:onsducer
Strain Gage/ /

Shackles

—F

M—2 %HEABREEDOME

Supporting Stand
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RIL[ 10 1000 78.5 1. 417 1649 0. 391
R12 10 2000 78.5 2.033 825 0. 782
R4 10 4000 78.5 3. 266 412 1. 563

R22] 20 2000 314, 2 5.972 3299 0.782

R321 30 2000 706.9 13. 047 1422 0.782

R421 40 2000 1257.0 21.990 13195 0.782

R62 | 60 2000 2827.0 47.220 29688 0.782

where ¥ : include weight of supporter
K = ES/L (kgf/mm)
Te = 2L/VEe/ 7 (msec)
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Deflect
Contact i ,,
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hi00 160 Load
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‘ 80 : 1°
g, AN - :
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3 g S
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0o i vw 36 36
i msec

o i L
[5) v 18
Time msec
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(o)
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coo ! h 20
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)
X

400
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o
o 0
-

200

RI2 R22 R32 R42
oV i { i t 7
o) 10 20
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30011 h200 B _q
Load
2 —=== Def.
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100 _ ;. -45
—_— k%)
~ ~ R \\\ n 4 Zg
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BIERLEWh EOBIRERI— 9 IZ5R, Bk

600
{ 750,750,30)
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A
o
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./o 52
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O 1 1
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Deflection mm
K—10 EHRCBRIERERRIZINT AR ATTE FTEEOK

I (Prae.S) & B DBIFR (750,750,3.0,5.5)

WEICODWTIIHIBEOEI ICL VR - - imig &
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PR TRTZENTE S,
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HOBARZ R, EHFR (750,750,3.0), (750,750,
5.9) IZDOWTIIR—10iz, EHIMK (1500,750,3.0),
(1500,750,5.5) #X—11Z, EHMR (1500,1500,5.5)
ZR—12107 7, ERERZMQEGBEGE HD . £

kgf/rnrn2

Pmax./ 8

4

a
g
O/a

7 a
5 <

i
/Z/ﬂ
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|

/
| @  (1500750,55)
I
]’/ o RI
7,, 8 s RI2
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a @ /
2 —1/ *
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Deflection

4 8 12

mm
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kgf/mm2

Pmgx. /8

(1500,1500,5.5)
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RI12
R14
R22

@ 0o b D

4 8 12
Deflection

mm

M—12 BRI ARAFEE FTEEOMEE

(Prex8) L BADBAGR (1500,1500,5.5)
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A Pmax/S=A 6 CTERTE), HOIEKAIZ. E
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(1500,750,3.0) TIZR12{Z0.6kgf/mr/m, & FHH
(1500,750,5.5) TIIR12{X3.5, R22!30.6kgf/mt/
mm, EFHFM (1500,1500,5.5) TiZR12131.9. R22
130.2kgf/mi/mm & 7g 5 7m0 SEROBHEOAKZ WL D
BE RAEHA NS (@B RAHEE
AU REDEEDFHPBEETDH-1-, EHILIEH
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BHHRBROLDL VN WEER L,

3. 3.3 EFEMREK (DLF)

iz 1 BhEORN-EERCEZ®A, X7
28 (1) FEORKBEICFELVE (1) FEHNEA
LIzt EOBEA L BMNEICHT HBADOLITBHHE
FE(DLEF) EHEN T 5151817,

VG E & BN EZ BT 5720 IR —10~12iC
BT — 7 ZMA T, BEARTRITBERICHED
BREIS S T2D ZORRATRBERI/NE S (FIZIX
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3
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Deflection

2 period l
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