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H gT cosh [2n ( z  + d) /L ]  cos u  = - -  
2 L cosh [2nd/L] 

du au TH cosh [,IT ( z  + d) /L]  sin ( 2 ; ~ )  = L  
d t  a t  L C O S ~  [ Z ~ ~ I L I  

(7-24) 

In t roduc ing  t he se  express ions  i n t o  equa t ion  (7-20) g ives  i 
Z M  4 f . = C  p g -  

1 
(7-26) 
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Equations (7-25) and (7-26) show t h a t  t he  two f o r c e  components vary  wi th  
e l e v a t i o n  on t h e  p i l e  z and w i th  t ime t . The i n e r t i a  f o r c e  fi i s  
maximum f o r  s i n  (- 2r t /T )  = 1 , or  f o r  t = - T / 4  f o r  Airy  wave theory.  
Since t = 0 corresponds t o  t h e  wave c r e s t  passing t he  p i l e ,  t h e  i n e r t i a  
f o r ce  a t t a i n s  i t s  maximum va lue  T/4 s e c  before passage of t h e  wave c r e s t .  
The maximum va lue  of t he  drag f o r c e  component fD co inc ides  wi th  passage of 
the  wave c r e s t  when t = 0 . 

V a r i a t i o n  i n  magnitude of t h e  maximum i n e r t i a  f o r ce  per u n i t  l eng th  of 
p i l e  with  e l e v a t i o n  along the  p i l e  is ,  from equa t ion  (7-25), i d e n t i c a l  t o  t h e  
v a r i a t i o n  of p a r t i c l e  a c c e l e r a t i o n w i t h  depth.  The maximum v a l u e  i s  l a r g e s t  
a t  the  s u r f a c e  z = 0 and dec rea se s  wi th  dep th .  The same i s  t r u e  f o r  t h e  
drag f o r c e  component fD ; however, the  decrease  wi th  depth i s  more r a p i d  
s i n c e  t h e  a t t e n u a t i o n  f a c t o r ,  cosh [27r(z + d ) / L ] / c o s h [ Z ~ d / L ]  , i s  squared.  
For a qu i ck  e s t i m a t e  of t h  r e l a t i v e  t o  
t h e i r  r e s p e c t i v e  maxima, F igure  7-68 
can be used. The r a t i o  t h e  s u r f a c e  
i s  equal t o  K f o r  t h e  he drag fo ' rces .  

The des ign  wave w i l l  usu theory t o  provide a n  
accu ra t e  d e s c r i p t i o n  of t h e  i e s  i n  Chapter 2  
showed t h a t  wavelength and s t i l l w a t e r  l e v e l  
depend on wave s t eepnes s  and r a t i o  . The in f  luence  
of s t e epnes s  on c r e s t  e l e v a t  r e sen t ed  g r a p h i c a l l y  
i n  F igures  7-69 and 7-70. i l l u s t r a t e d  by t h e  
fol lowing examples. 
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G I V E N :  Depth 3.0 m (9.8 f t  ) , and 
wave per iod  

FIND: Cres t  l e v e l ,  wavelength,  and r e l a t i v e  
v a r i a t i o n  of 


