WAVE LOADING
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F16. 5.—~APPROXIMATION TO HULL WRIGET CURVE WITH PaRALrEr MmDLE BoDY

() The Buoyancy Curve. When the vessel is
assumed to be supported on a wave, the buoyancy
curve is predicated on the following assumptions:

(1) That the wave is trochoidal in form.

(2) That the wave length between crests is
equal to the length of tbe vessel = L.

(3) That the wave height is equal to L/20.

(4) That the direction of wave travel is op-
posite to that of the vessel; i.e., that the vessel is
bead-on into the waves.

(5) It iscustomary to assume at least two con-
ditions of wave support; one with the wave crest
amidships, the other with the trough amidships.
These two conditions of support are termed, re-
spectively: R

(o) Hogging. A condition of the vessel
wherein the buoyancy is more than the weight
over approximately the midship half-length
with Jess buoyancy than weight at both ends,
so that the tendency of the vessel is to arch
up or hog amidships. Such a condition results
in a bending moment, denoted hogging moment,
which stresses the top members of the vessel in
tension, the bottom members in compression.
The stresses are termed hogging stresses.

() Sogging. The condition opposite to
hogging, wherein the excess of weight over
buoyancy amidships with a corresponding ex-
cess of buoyancy over weight at the ends
causes a tendency to arch down or sag st
about mid-length. Thus the sagging moment
will result in the sagging stresses of compression
in the top members and tension in the bottom
members.

The buoyancy curve of a vessel among waves is
made by laying out the wave profile on that of the
ship so that correct beights for Bonjean’s curve
readings may be obtained. The wave profile

may be constructed geometrically by the methods
given in Chapter 1, Volume II, or by use of the co-
efficients in Table 1, in which the length is di-
vided into 20 equal spaces, and the distance,
measured down from the wave crest, is the factor
J. multiplied by the wave height g.. Since the
wave is symmetrical about the middle of its
length, the ordinates need be given for one-half
length only. For the standard calculations a.
will be 0.05L, so that for any station the distance
of the wave contour below the line of crests will
be equal to 0.05 f.L.
Tasie 1.—f, Coerriciexrs por CoNstrucTION OF
TrocBOIDAL WAVE PROPFILE
Station  —————fy—m—
Hogging  Sagging

No.
End perpendicular 0 1.000 0.000
1 0.982 . 0.034
2 0.927 0.128
3 0.839 0.266
4 0.720 0.421
5 0.577 0.577
6 0.421 0.720
7 0.266 0.839
8 0.128 0.827
9 0.034 0.982
¥LBP 10 0.000 1.000

Ordinarily sufficient accuracy may be obtained
by the use of 10 instead of 20 displacement sta-
tions, half-stations being introduced near the
ends of the ship. In that case the correct station
pumber may be obtained by dividing the first
column of figures in the table by two.

The wave contour must be moved vertically to
obtain the correct displacement, and it must be
trimmed longitudinally to bring the center of
buoyancy in vertical line with the center of
gravity.

Since the area under a trochoid is less than the
length times half the height, the line of centers
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-Yial

[THNC Lock Replacement

. Detemnine Neutra! Axis

Setting Conditions - determination of Neutral Axis & Moment of inertia — ( #/4M& &2

= Sum(bh*3/36+Ad"2) for 8 triangular shape
AreaNo. #ofAreas D'() B (m) | HGE) M D' (in) ‘e’ (sh)
1 12

1 86 1032 144 18453 221440 1032.00
A 2 -3 12.75 153 8 96 18453 221.440 102.00
- 3 -1 1237 14844 8 96 18453 221.440 88.96
4 -2 6.88 82.56 8 96 18453 221440 55.04
5 1 31 372 20.25 243 2328 27.940 627.75
6 <2 4 48 18.25 219 3.328 39.940 73.00
7 -1 15 180 18.25 219 3.328 39.940 273.75
8 1 31 372 6 72 10.797  129.560 186.00
9 1 15 180 36.15 4338 31872 382460 542.25
10 1 16 192 36.15 4338 25847 310.160 289.20
1" -1 11.85 1422 1065 1278 42622 511460 126.20
12 -1 1712 20544 105 126 30.787 369.560 179.76
13 -1 232 26784 105 126 19.047 228.560 234.36
14 -1 39 46.8 1065 1278 40.847 490.160 20.77
15 -1 3.84 46.08 10.5 126 29.047 348.560 20.16
16 -1 3.84 46.08 10.5 126 17297 207.560 20.16

AreaNo. #ofAreas v (ft) M A y(® YA ()
1 1 86 12 1032 6.000 6192.00
2 3 12.75 8 -306 6.000 -1836.00
3 -1 12.37 8 -98.96 6.000 -593.76
4 -2 6.88 8 -110.08 6.000 -660.48
5 1 31 2025 627.75 2.125 13888.97
6 -2 4 18.25 -146 21.125 -3084.25
7 -1 15 1825 -273.75 21.125 -5782.97
8 1 3 [ 186 35.250 8556.50
] 1 15 3615 54225 56.325 30542.23
10 1 16 3615 2892 50.300 14546.76
11 -1 11.85 1065 -126.203 67.075 -8465.03
12 -1 17.12 105 -179.76 §5.250 -9931.74
13 -1 22.32 10.5 -234.36 43.500 -10194.66
14 -1 kX 10.65 -20.7675 65.300 -1356.12
15 -1 3.84 10.5 -20.16 53.500 -1078.56
16 -1 3.84 10.5 -20.16 41.750 -841.68
Sum (A) = 1141 Sum (y°A) = 27901.21
Centroid=  27901.21 = 2445 ft from bottom of slab -
1141
IDetennino Moment of Inertia
be=Sum(l+Ad*2) = Sum{bh*3/12+Ad*2) for a rectangular shape

‘A (sq. in)
148508.00
14688.00
14250.24
7925.76
$0396.00
10512.00
39420.00
26784.00
78084.00
41644.80
18173.16
25885.44
33747.84
2990.52
2903.04
2903.04

x=

|

7.54E+09
-2.19E+09
-7.10E+08
-7.89E+08
5.15E+08
-1.18E+08
-2.20E+08
4.61E+08
1.26E+10
4.44E+09
-4.78E+09
-3.57E+09
-1.81E+09
-T21E+08
-3.55E+08
-1.28E+08
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