Command Dictionary -- SMOD

AR

SMod [(axis) m | m1 @ 11, m2 @ 12, ...
Specifies a curve of section moduli to be used by subsequent Longitudinal Strength
stress computations (see the LS command).

G SR A SRREI TSI BEEO k. (B LS 4

SMod [(axis)] I/c | 11/c1 @ 11, 12/c2 @ 12, ... [/E: elast] [/G: rigid]
Specifies a curve of section moduli as ratios of section moment of inertia to distance,
to be used for both stress and deflection calculations.
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SMod [(axis)] I/ | 11/ @ 11,12/ @ 12, ... [/E: elast] [/G: rigid]
Specifies a curve of moments of inertia for deflection calculations only.

SE SCTH5E25 AT i P A AR fih 2k

SMod OFF
Deletes any section modulus information.

OB AT £ 50 T A A5 2

SMod
Displays current section modulus information.

7 T E SCHH RS S
S8

AXxis
May be CENTERLINE or POLAR. If omitted, default transverse axis used by LS is assumed.

R DA L2 iR Al . AR A, UBCE LS A FH (K BRI i o

mi
The section modulus value at location |i.

Units:  in™2-ft (English); cm”2-m (Metric); m”3 (Metric with kilonewtons).

FERLTEL i AL SRR, fins P Or Bt BER GHERD P ER-K (AN, Sk (AHIT
).

A longitudinal location relative to the origin. (Units: feet or meters.)

X TR R AL E R ERECKD .

The section moment of inertia at location .

Units:  in™2-ft™"2 (English); cm”™2-m~2 (Metric); m”™4 (Metric with kilonewtons).
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Ci
The distance from the neutral axis to the plane in which the stress is to be computed.
Units: feet or meters.

B 7] B AR ) E R R . (AL SRECKD .

/E: elasticity
Specifies default modulus of elasticity (Young's modulus) for use in deflection
computations. Units are current weight units per square inch (or square centimeter if
metric) or megapascals with KN units. If not specified, 29 megapounds/in2 (12946
LT/in2 or 2039 MT/cm2 or 199948 MPa) is used.

T THETENEOA S (B REE) o BARE I ERARIRE T EKD )24
AT E s RALET A KN AR~ W oRfee, WAdE A 29 JE3/95~) 2 (12946 LT/in? 8¢
2039MT/cm2 &%, 199948 MPa) .

/G: rigidity
Specifies default modulus of rigidity (shear modulus). Units are the same as for /E. If not
specified, 10.9 megapounds/in2 (4866 LT/in2 or 766 MT/cm2 or 75153 MPa) is used.

e B NI S (BIYIE) « AL S/E MHIE. SRR, WMEA 10.9 JkEE/J5) 2 (4866
LT/in2 8¢ 766 MT/cm2 & 75153 MPa) .

Definitions:
ZHE s

| (section moment of inertia) is of a cross section; ie. the section must be a plane
perpendicular to the baseline. The direction of the moment arms is normal to the
waterplane's intersection with that section. The moment must be taken about the
neutral axis.

| R T AR R o T AU 1 BT B T . R 3 B K AR A2 2k . )
FEAL AT AR Al TSR

c is the distance (in the section plane and in the same direction as the moment arms)
from the neutral axis to the plane in which stress is of interest. If this plane is above the
neutral axis (eg. the deck) then c is a positive; if it is below the neutral axis (eg. the keel)
then c is a negative.

C Y5 N7 T B A AR 4 3 BB . AR T AR DL CEUAn AR, c DFIEME. 4o
Rz T AELACN (bankeE) , c ARE.

m = I/c is the section modulus. It may be positive or negative, depending on the
sense of c.

m = I/c eI BT LR IERE, BT R c TS,
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Operation
#BAE
There are five principle modes in which the SMOD command may be used:

4 SMOD I LLE 5 F i A 5 =

Mode 1 specifies section moduli directly. One or more values of the section modulus
are given. The units are in”2-ft or cm”™2-m. For example:

JiaC 1 EAE SCRTE I TR . AT DUE SCERAS B ST R . B D91 g T - R U7
JEK-K . A7

SMOD = 50000
Or 8,

SMOD = 50000 @ 25, 52500 @ 50, 52500 @ 200

In the first example, the section modulus of 50000 is assumed to apply over the entire
length of the vessel. The second example specifies how the section modulus varies,
defining it from locations 25 to 200. Beyond those limits it is undefined. Between 25 and
50 the value varies linearly from 50000 to 52500.

ST, B N FE VO L 5] T A4 258 50000, 7E28 —/MolFrh, 8 AL E 25
P2 E 200 FIH HAEEC N 50000 31 52500 284481k, H A3 FE VG B 73 T A B 52 3.

Mode 2 specifies section moduli as a ratio of I/c. The units of | are in™2-ft"2 or
cm”N2-m~N2. Correspondingly, c is in feet or meters. For example:

T30 20 PR IRABA R A PR 5 ) AR R SR TS . B0 DR~ U e~ - U sk RO U JEK -1 U7
Ko CHIBLy: FRECK. #iin.

SMOD = 25E5/5
Or 8

SMOD = 25E5/5 @ 25, 36.75E5/7 @ 50, 36.75E5/7 @ 200

(The "En" in the above examples stand for "times 10 to the nth power".)
(fE BB “En” Fx 10 I n X7 . )

Mode 3 is an oddity because it actually gives moments of inertia only, not section
moduli. It is interpreted to mean "we don't care what the section modulus is but here
are the moments of inertia for the deflection computations”. Example:

i 3 MR E MR, AR s ABROFIHE SR 2 D, RERET S
AR BT 5 B PR 2 22 D T PLe 5

SMOD = 25E5/
Or &,
SMOD = 25E5/ @ 25, 36.75E5/ @ 50, 36.75E5/ @ 200
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Mode 4 "turns off" or deletes any section modulus information. This would only be
necessary if a subsequent use of LS were to ignore the section modulus and show only
bending moments. Example:

i 4 RPATEOM BR A AT (0 B AR E S, W Rar 4 LS Mg AR AU R BRI, X2
. .

SMOD OFF

Mode 5 displays the current section modulus specification on the screen. Example:

J7a 5 B e S A AR

SMOD

Some things to note:

ERFM:

1)

)

2)

2)

3)

3

4)

Since a given section modulus is valid only at a particular heel angle (unless the
structure has circular sections), the SMOD command stores the present heel angle
as part of the specification. When the LS command is subsequently invoked, the
current heel is checked against the angle stored with the SMOD specification.
Therefore, it is prudent to use a HEEL command to set the appropriate heel angle
just before the SMOD command is given.

PRI M PE R 58 IR A 5 45 e B TS A 2 A ) (BRAER IR E# D , @4 SMOD £
Ef AT R A E N e a2 I — 88 MBS a4 LS B, Sk 4w ias i A d
4 SMOD A7 RS ff 2 75— 2. DRIk, EEEAR L, 7E45 € A4 SMOD i, {444 HEEL
E I 4 BIRETUA

When using mode 1 or 2 you must decide whether you want stress above or below
the neutral axis. Be sure to make your section modulus negative for below.

EA TN L B2 I, 2 g AR A A BT TR AT o R S T ORI TR )
PRHGE A o

The longitudinal order in which the section modulus values are given is not
important, since they are sorted automatically. However, no two points should
have the same location, unless they are in bow-to-stern order.

g E R TRANS , A i B INR IR A EL, BROVEN B, i, AREE X 2 fifEH
—fLE, BRI E AR -

A section modulus curve whose slope changes sign more than once can produce
hull deflection which is not well modeled by a parabolic curve. Since the
longitudinal-strength calculations render deflection as a parabola, the section
modulus curve should not have multiple reversals. This rules out jointed structures
where joints are not as stiff as the structures they connect. In such cases, sheatr,
bending moment and stress are valid insofar as they are not significantly modified
by deflection.
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AR RN ER » 3 TR K 28 AN DA W SR A o AR S5 M AR ESEVE AR ] 13X — Rl BERY,
D173 BN R, NSRS I 4 I T0 2 2 5 .

Display Output

B

A display of the current section modulus specification occurs (on the screen only) if
SMOD is given without parameters. The interpolated values of the section modulus are
also shown in the output produced by the LS command.

IR E 5% SMOD, AMIEM S, = Ff%Eos 2 e RIS a4 LS it 1k
ERLIPS T RN k-

Nondisplay Output:
G IR s

none.

N

Examples

FEB

Specifying a constant section modulus for the entire vessel length applicable to stress
at deck:

BEE AR FELE ] F HHROR ) 931 T B2 6500000
HEEL = 0
SMOD = 6500000

Specifying section modulus applying to the keel through the midbody sections only:
B T A R 1 P e R TR

HEEL=0

SMOD = -4.5E4 @ 150F, -4.5E4 @ 150A

Specifying a section modulus calculated for 20° heel applied to the midbody bilge
strake:

BEEMIT 20 FEIS, A5 T AR 1 F) 3 TR A
HEEL = 20
SM = -425000 @ 150F, -425000 @ 150A

Giving section modulus in terms of moment of inertia and distance of the deck from
the neutral axis:

0 3 28y AR R v R il ) 58 A2 R R AR B PR ORI (0 BERS , SRoE SR TR AL
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HEEL =0

SM = 8.0E5/ 5.00 @ 340F,
14.5E5/15.42 @ 310F,
16.5E5/25.11 @ 280F,
17.2E5/27.25 @ 200F,
17.2E5/27.25 @ 290A,
15.3E5/25.25 @ 320A,
14.0E5/21.33 @ 340A

Deleting the current section modulus specification:
IS 2 i SCH ) THT AL -
SM OFF

Displaying the current section modulus specification:
S T AE SCHH T AR AL -

SM
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