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Now it can be told: 
pI 

Up to now no one hod been known to solve manually the complicated 

wave equation as i t  applies to action of a pile under the blow of a hammer. . 
Today it takes but seconds to solve "mechanically" for driving resistance 

information such as plotted here. 

\ - .  

I tlectronic digital computers are solving the wave equation to answer the question . . . 
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n.hcl~ a k11(n(.11 force is s~~c!dc : i I~  appl~ct i  
a t  onc  crltl of a t~lliforrn stccl rotl, tllc 
ccluation c.111 bc scrl\.ctl b\. o r d i ~ i ~ r y  
calcultr\. R I I ~  \vl~cn tlrc. c q u ; ~ t ~ o r ?  is 
con~plicntctl b! cor~<~dcr.ltlori\  of the  
nctions of the r;iln. tlrc cap block, thc  
pilc, ,lnd the grcrr~r~t!. t l ~ c  prcrl)lcr~i i)c- 
come5 so difficult til,lt no unc lrns hecn 
knoivn to sol1.c it. 
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n i idc  o\.cr 2 50 511clr cor?ll111 t~t io119 in-  
~ O l ~ I 1 1 ~  ~ ~ ~ l r ~ o u s  col1ll~lll'ltlllll\ of p1Ic 
q i ~ d  h; l~nnicr  h 1 x 5 .  1 I I C  ~ i i ; ~ t I ~ c r i ~ ; ~ t i c ; ~ I  

C ~ h o d s  o w l  ll.l\,e hcctl chcckrrl 111 

; \\.;I\ F .lnd pro\-c,d rc~l~al)lc. I.'rorn 
t ~ ,  $'rcql~lts of tl1c.c calcr~lat~o;is. the 
\vrlrcr 1 ~ 1 1 1  tlr;r\\- sc~iiic conclusi~tnc. sub- 
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sitlcrctl a ,  ,I 1i1111tillq f;~ctor i l l .  I ~ c r ~ \ . i ~ ~ ~  
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.I ,!: i . .  I L \  i l   is^\ b c h , c c n  the \vavc 
cc j~~ . i t i :u~  .L &I f ~ ~ t i ) ~  of ~ f ~ t \ .  of j 
i:ld cc.:t.~~n t : ! i n ~ u l ~ s  ernplo!ing the 

r c c t : r i !  i:c!lc!cti or usllai f ~ c t ~ ~ r l  uf s ~ f c h .  
I : S , I I I  . i l l  t l i c ~  c1.1t~1 ~t : i ~ i ~ \ t  be ~ o : I -  

c i r ~ t i c . t l  t l i . i t  t l ~ c  I I~ lc t .  for111111.1 tcll!l\ to  
!>c~l.iii/c tlic !I~.I\.!. o r  Ion; pi\c ~ n d  ro 
f . i \  r j i  tllc I iq l~ t  ~ n d  short p l l c  l ' h i s  
( I  \ .11)0ut 11ccall\c thc flilcy for. 
; ; I I : . . ~  I, s1ioi{-11 b!. the  \ f *a \  c Equ.~tion 
t . ~ I ~ i l i . ~ t ~ o i ~ ?  to co l~ t ; i i~ l  i~icorrect,  as, 
~ a l ~ i l ) t : o i ~ ~ s  follo~rs: 

I It asjlllncc th.lt thc  compression 
i , t  tltc i'lpt)ltr~L. the colupression of 
t i ~ r ,  f i l l 1  Icr~.;th of tllc pilc. and tllc clas- 
: . .  , ~ I I I ~ I L O I O I I  of t11c ground all occur 
. ~ t  1 . 1 : ~  . 111<l  I I I C  \3111e i ~ l s t ; ~ ~ ~ t  of tirnc. 
111:. I \  ~ c ; I ~ I I I I ~ I \ ~ ~ ~  i~ccur;ltc for a light 
p ~ l c .  i ~ i i t  i11.1; c 11r.ltr. for a \ . c p  heavy 
{I;!: 

- .  I t  . ~ s s u ~ i ~ c t  thiit the percenta;e of  
cllcrc! tr.ins~iilttc.d fro111 thc ha111mcr 
to I!I,: ;,lic I.; ,Icpciltlcnt on the rcl;~:ive 

u,eights of the  raln and  the.  entire plle. 
'Thu assumption is reasonably accurate 
for a short pile, but  inaccurate for a 
lons  pilc. 

C l ~ c l l ~ s ,  in ' his bc-~oL. "Pile Founda- 
t iol ls-~ 1 \lc:Cn.\\v l i l t  I . ,  1 9 < 1 )  !1st5 ;s 
p ~ l c  fori11111.1\ that h a \ c  1)cc.n propt~scrl 
2nd t~ \c<l .  No one of tI!c111 C;III hc 3 ~ -  

cur'ltc ft,r J I I  types and lengths uf piles 
bccau\e the! all fail to consider the 
cticcts of wale action. 'I'he nc\\.lv ac. 
quired ; ~ h i l ~ h  to solvc the  wave eq,la- 
tion as ;ipplicd to p ~ l e  driving ofers a 
nlcanr of obtaining a truly 1natlic111at1- 
cal solution. 

In due  course it  is expected that  ad- 
ditiorlal calculations will lx made co\.cr- 
ing a variety of h a ~ n m e r  and pile tvpcs, 
and that the  results will be publi\hecl 
in thc  form of t:~bles, resembling 
logarithmic and  trigonometric tahles. 
hieanwhile, i t  is hoped that  the graphs 
herc prcscntcd will prove both i ~ ~ f o r ~ l l ; ~ -  
t11.c ; ~ n d  pro\.xc"t~\ 'e.  
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