
singularities are dealt with by a coordinate transform. 

2. For the integration on the free surface, a forward prediction method is proposed for computing the 

second order potential in a big area. By this method the integration on the free surface for different source 

points is carried out outward from the body by successively subtracting and accumulating the quadratures in 

each forward moving step, rather than integrating on the whole free surface for each point individually. This is 

very significant for the calculation of third order forces, for which the second order potential is needed on the 

whole free surface or in a very 1big area. 

3. Attention is also paid for dealing with the iintegration of singularities on the free surface. In this report, a 

method is proposed to add and subtract an integ-ration of the singular kernel of the ring-source in the nearby of 

the source point. Thus, the infinite summation of the ring-source can be truncated at a big number, and 

integrations with the singular kernel can be localized to lower computing burden. 

4. Numerical examination is made on the forward prediction method for functions S1 andふbycomparing 

with the direct integration method. The numerical results show that for S2 the forward prediction method is 

uniformly available; for S1, the forward prediction method is uniformly available for its zero eigen-mode, but for 

other eigen-modes it can only be used in certain steps. Numerical results also show that for lower eigen-

modes, the predictable distance is longer; and for higher eigen-modes, the distance is shorter. 

5. A predicting and correcting method is used for computing S1 and S2 repeatedly, which is to predict them 

by the forward prediction method for a certain steps, then correct them by the direct integration method. The 

number of predicting steps is determined by previous numerical examination, and is different for each modes. 

The method can save a lot of computing effort, and can be used to compute the second order potential over the 

big area, including the free surface. 

6. Comparison with other published results is made on second order force on different cylinders and the 

second order diffraction potential to validate the numerical code. Comparison shows that the present results 

have a good agreement with others. The program is also used to compute pitch moment on the uniform and 

truncated cylinders. Results show that the difference is evident between the moments on uniform and 

truncated cylinders in the same water depth. 

7. The numerical code has been used to compute the wave elevation from second order diffraction potential 

around uniform and truncated cylinders in the same water depth and the same wave conditions. The results 

shows that at the calculation frequency, the second order wave diffractions from the two cylinders are quite 

different. It suggests that we should be careful to use an array of uniform cylinders as a substitution of actual 

TLPs when considering ringing phenomenon in long waves. 

8. After getting the second order potential on the free surface by the present method for axisymmetric 

bodies, we can obtain the third order forcing term on the free surface. Then, the calculation of third order 

force is straightforward, such as by an indirect method for second order forces. 
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