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TEST PILES IN S A N D  AT HELENA, ARKANSAS 
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The Raymond Concrclc Pile Divi- 
sion of R.iymond Inletnational Inc. is 
currently making intensive use of wave 
cquation an;tlyscs for pile driving jobs. 
The results of 1 1 1 ~ s ~  analyscs have con- 

t r i I > t l l ~ ~ ~ l  ~o\v:trd ; I  l)ell~-r t~~t(lerst:i~iclin~~: 
ol' \vIt;tt li;~l)pc~is :I 1)iIc \v l ic~~ i t  is 
tlrivcn inlo 1 1 1 ~  ~ I . O L I I I ~ I .  

111 lllc 171.c~sc11l liliic tllc [nost 11sc.f111 
t l i ~ t ; ~  ~~ro\~iilccl I)y wave c~lt~;tiion solu- 
lioris arc sll.csscs i n  r lie pile :~ncl 
driving ~.csisr;tncc (blows/incli) for 
v:~l.ious v;~lucs ol' soil rCsist;1ncc. 'T'liis 
soil ~.csisl;ti~cc. is ic1.11icti "~rl~i~it;t le rc- 
sisliincc ( I 1 C J ) "  ant1 is intlic:~tivc of 
pile c;~~);tciiy for tiic co~.~.esl)c~~~tli~lg 
lin;il clriving rcsisiaricc. I t  is not i~lways 
cclunl to pilc capacity since the rcsist- 
ancc somc types of soil olTcr to pilc 
pcnctration cllangc aftcr the time of 
driving. I f  i t  incrc:rscs, the phcnome- 
nor1 is commonly callcd "frcczc." If it 
decreases, i t  is known as "re1;ixation." 
One must usc cxpcricncc and judg- 
ment in recognizing thesc soil condi- 
tions and in propcrly modifying the 
rcsults obtaincd by wave equation 
solutions. 

Sincc the best way of gaining this 

cxlxricncc is 17:) co l~~j~; l r i r tg  wavc 
C ~ ~ I ; I I ~ O I I  so I~~~ior t \  iv i l t i  I t 1 1 1  sc;~lc Ioitd 
tcsts to 1';liltll.c. l ( ; ~ y ~ ~ t o ~ l ( l ' I ~ ; ~ s  sct up 
it I , I . O ~ ~ ; I I I ~  10 s111cIy C:ISL: il i~~lo~-ic< ~ i t ; i k -  

i11g \ISC oS its cxtcli~~ivc ~ccltnic;tI iilcs. 
'l'liesc filcs iricl~ltlc r.(.j)ol.ts of lo;ltl 
IcsIs n~i~clc hy thc I<;,y~~~o~~lI,C'ompany 
over ;I l'criotl or scvc~tty years. 

0 1 1 ~  of ( I I C S C  I .d j>r )~ . t :  covers I I I C  t ~ ~ t  
pile 1-1roj:r;1111 contltlcic<l i ) y  It;~ymontl 
unticr llic s~~~>crvisiori t 11' l',I,;lsco Scrv- 
iccs in 105X 11cr11. I lcicii:~, Arkztnsas. 
Thc purpose was to tlctcrminc pile 
capacities for scvcr;ll tyl~cs consiclcrcd 
suitable as fount1;ttion cle~ncnts for the 
Hclcna Stcam-Electric Station for the 
Arkansas Powcr and Light Company. 
The ultimate soil rcsistancc of each 
tcst pilc as calculatcd by wavc equa- 
tion solution has bccn cornparcd with 
the load tcst data. The rcsults of thcsc 
conlparisons are presented and ana- 
lyzed hcrkin. 

(Continued an next page) 
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Fig. 1. S u m m a r y  of piles tested to failure 
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si~mm;irg includes [lie ~'ollo\\~ing tli~ta 'l'llc relalionshill bctwccn wave Fig. 2. Wavo equut ion  u l t ima t c  resistance 

for quick rcl'crcncc ilntl comlxlrison: cc1~1;ition ul[ima[c rcsistancc ancl driv- vs. driving resisfance 

( 1 )  tlic final driving rcsistancc in irlg rcsistarlcc in blows pcr inch is 
blows per inch, ( 2 )  tlic test failure shown in Figurc 2 for each of the test that thc effect of thc latter is insig- 
loads as evaluated by Ebasco's engi- pilcs. The higher group of curves re- nificant. Of nlorc importance is the 
nccrs and (3  the wave equation ulti- presents tlic manclrel driven piles, the fact that the pile is moved a consider- 
mate rcsistiincc. lowcr group represents the rclativcly able distance by each blow. Thus for 

All t\velve piles shown in Figure 1 light pipe and ii~onotube piles. It is easy driving pilc weight (inertia) is 
are either steel pilcs or stccl mantlrel interesting to note that up to about the more significant factor. These wavc 
d~i\.c.n piles. Altliougll they are esscn- three blows pcr inch driving rcsistance equation curvcs show that for a 
ti;illy the same in this respect tlicil. tlierc is vcry little dimercncc between spccific soil rcsistancc (and easy driv- 
.engtlis. point dia~nctcrs. and collfig- tlic liglit-ivcigllt jiilcs and tlic mandrel ing) tile light-wcight piles actually 
urn tions vary consitlerably. Tllcir drivcn pilcs. Thc rcason for this ap- drivc easicr. I-Towever, as the driving 
con~igur:ltion vnrics irom no taper pcars to be that the soil is so soft resistance increases beyond three 
to 0.4" pcr lint,al Toot. point dia~netcrs conipared to the stimncss of the piles blows per inch the heavier piles drive 
varied fro111 Sf' to 12.75". Pile lengths NOTE: - TESB FAILURE LOADS ARF THOSE EVALUATED 
vnriccl froni 3 1 '  to 80'. Final driving BY EBASCOS ENGINEE~~S. 

rcsist;lnce varics from I '/z blows per 
incli u p  to 7 bloivs per inch. A com- 
1':lrison of thc test l'ailurc loads clearly 

' 

sIin\\:s t h ; r t  other f;lctors control pile 
capacities than liilc length alonc. 

A wave cqu;ltion solution was made 
for c;~cIi of thcsc piles. The factors. 
go\,crning thcsc solutions are hammer 
rani si7c ;:lid vclocit) ; ~ t  impact, cap- 
hlocL stilincs~. pi12 \vciglit and still- 
ness, pilc Icngtll, soil quake, soil 

I . '  
d;lriii>i~ig rcsist;lncc : ~ n c i  niodc of soil 
rcsi\i,~~:cc. For :I:I solutions the sanie 
!i;in~iiie~~, c;~,i)block, soil qilakc, soil 
tl;~niping rcsist;ince and ~nocle of soil 
rcsi~~1;incc \vcrc ~iscci. l'hc h ; ~ m ~ i ~ c r  
was ;~ssumctl to strike ; l t  80$h 01 its 
ratcd vclocily. 7.11~ soil parameters t! 
i ~ c d  wcrc those rcco~nmcndcd by E. 
;. I.. SniUll i n  A.S.C.E. Trzlnsactions 

Paper 3306, "I'iletlriving Anal- 
y s i s  by  tlic W a v e  E q u a t i o n , "  
(quake = 0.10" and damping resist- T E S T  LOAD FAILURE - TONS 

Fig. 3. Wove equation ultimate resistance vs. test load foilure 
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