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On the Strength of Wooden Ships
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ABSTRACT: A series of researches were performed to improve the strength
and rigidity of wooden ships. These researches are devided into the following
five chapters.

1 I. The stiffening of outside planks.

In order to unite the disjointed outside planks of wooden ships in a body and
to increase the longitudinal stiffness, the authors introduced seam-stopper. This
seam-stopper is 20 mm dia. and 15 mm long round plug made of hard wood and is
driven into the seams of outside planks. The effectiveness is proved by the pro-
posed theory of laminated beam and by a series of model experiments. For ins-
tance, one seam-stopper in each seam with ordinary frame space makes flexural
rigidity twice.

II. The transverse strength calculation.

i The effect of rigidity at beam ends, bilge parts and hatch ends on the bending
| moment and shearing force distribution of the transverse framing were calculated
about four types of ships. To minimize the bending moment of the transverse
framing, the factor of rigidity K (ratio of angle change to bending moment) at
beam ends must have a suitable finite value. The condition of constraint at hatch
ends makes a little influence other than deck beam.

III. The flexural rigidity of double-timbered frame.

The effects of numbers and pitch of fastening nails on the flexural rigidity
of double-timbered frame were calculated and confirmed by a series of experi-
ments. The flexural rigidity changes according to the joining; factor n BEIL/KE).
If u is small (tight joint) the efficiency is 70~80 %, but M is large (loose joint)
the efficiency can not be attained 75 95 by all means.

IV. Young’s modulus and bearing strength of wood in compression

The bearing strength of wood under compression and the apparent modulus
of compression were investigated considering the fine structure of wood. Struec-
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tural calculations which are made on the assumed models of fine structures of wood
explain the anisotropic behavior of Young’s modulus accurately. The compression
tests of tracheid simulated models which are made of laminated paper explain
quite well for the phenomena of decrease of modulus of compression.

V. The strain measurement by wire resistance strain gages.

The method of applying the wire resistance strain gages on wood was studied
and the experiments showed that this gage could be applied on wood, even if in
wet condition.

A 22-point DC bridge strain measuring apparatus and gage rings are manu- ‘
factured to measure the strain and slip of wooden joints. Two instances, the
determination of point of lift-by-stern in ‘the launching of 8,000 tons cargo ship,

and the measurement of dynamic strain distribution in a 21.5m wooden boat are

explained.
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