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Dvnamic tesing methods are frequent-
Iy empioyed n piing projects durnng
design  and  constructon  andfor  as
evaluaton agemts  after nstallanon.
Depending on significance and mag-
nitude of the pile foundanon  projece,
potential savings, and difficuloes ex-
pected. a dynamic Bs0 programume can
be an elavorate pre-pianned evenr or
simpiv involve testong a tew of the early
production piles to confirm design and
installation critena. o most cases
tnday, dynamue testng 15 a sirarghfor-
ward routine procedure,  This armcle
presents 4 case history wnere dynamic
testing was creatively applied in a non-
TOLLINE MANmEr,

The project was a small parof a very
large job invaiving the construction of
many bridges and buiidings for a major
public facilicy. The owner prefered o
use 305 mm {12 inchr 0.0, pipe piles
with 6.4 mm 10.25 inch) wall thickness
farea = &0cm™, 2.25 in™) which he haa
in stockx. The conmactor wanted to use
his [CE 320 double acting diesed ham-
mer. the only hammer 2vailable o m
atthe ome. The souls consisted of sty
clavey sand o a depen of 40 m i 120 1)
wiere 2 bearing layer of fine dense sand
existed. The required pile capaciries
ranged berwesn [600 kN and
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2,140 KN (260 and 480 kips).
According o the GRLWEAP wave
equanon program, for 250 MPa (36 ks
yield strength steel, the mpe pile she:l
could not be doven to the required
capaciry (Figure 1). However, it1s com-
monly observed that many soils exhibit
strength changes with rme after piie
drving. The rate of change is often well
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Fioure | Resulis from Wave Equarion
jcwrver) and CAPWAPC fpownis)
known in local aresas, and 15 the reason
for many local codes specifyme a watt
ceriod after driving and before sanc
we55. Formunarely, there was substantial
experience on offier project pnases of
sigmificant soui srengrh increase with
nme (set-upl, and the ‘oundanon en-

gineer agreed o0 reiy on this fact
provided that 1 est programime woud
confirm similar soil sec-up capatlicy.

Dvnamic dnvability analysis per-
formed using GELWEAP inaicared that
the hammer wouid only be able o ini-
tially drive the pile to a capaciry be-
tween 300 and 900 KN (180 ana
200 kips) at a penerrauon resistance be-
oween 100 and 250 blows per 0.2 m
ifoot), [nrhe field. the pile. consisting
of three |5 m (50 ft) welded sections.
was driven to |59 blows inthe last (0.3 m
ifoor). The PDA determine capacity
was 320 KN (184 kips) at the end of
installation. The measured dynamic
dara aiong with Case Method and CAP-
WAP analysis computed dynamic van-
ables are inciuded in Figure 2. As
illustrated by the onginal wave squation
analysis, testing the unconcreted pite
during restrike would not reveal sig-
nificantdy more statc capacity because
retusal blow counrs had already been
encountered durng the immial drnving
(i.e.. the dovabiiity lmit of the svsiem
had been reachea).

Filling the nipe with concrete. how-
ever, increases the snffness of the pile
and results in a higher drivapiiiny lirme.
A second wave squanon analysis was
thererore performed o assess s
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| Blow Counr: 159 bif0.3 m

Shaft Resistance: 290 KN (66 kips)
TOC Resistance: 320 KN (118 kips)
Total Capaciry: 320 EIN (184 kips)

and 0.09 s/ft)
i

Max. Compressive Force: T10 KM (160 kips)
Max. Transt. Energy: 12.5 KJ (10,0 tt kip)

Smith Damping; snatt and toe: .08 and 0.03 s/m (0,280

Soi] Quake: shart and toe: 2 and 3 mm (.09 and 0,12 in)

0.09 s/ft)

-

Blow Count: 192 bU0.2 m

Max, Compressive Force:1.720 KN{388 kps)

Max. Transf. Enerzy: 14,1 KJ (10.4 11 kip)

Shart Resistance: 990 KM (223 kips)

TOC Resistance: 410 KON (137 kips)

Toral Capaciry: L.600 K28 (360 kips)

Smich Damping; shaft and toe: (.08 and 0.03 s/m (0.27 and

Soil Quake: shaft and toe:2 and 5 mm (0.09 and 0,12 in}

Figure 2

drivability of the concrete filled pile and
indicated that for a penemamon resis-
tance of 180 blows per 0.3 m (foot) a
sgatic capaciry of 1470 KM (330 kips)
would be mobilized (Figure 1.

Static and dynamic reswike resis at
varlous Hmes afier driving performed
on similar piies on other portions of the
job concluded that the soil serengrn con-
tinued [0 INCTEASE BVen ATer TWO Wesks
after imual driving,  Basea on this
known sorength versus ome experience,
the dynamic test results from end of
ininal driving, ing the wave sguanon
predicoon, 1t was decided o resmike e
concretea ples ondy s days arter inwial

mstallation when they were then es-
timated o be already 2t the drvabiiicy
limic and then project e final capaciry
after severii weeks.

Duning resmrike arter the six-day
wail, the observed penemanion resis-
tance was 192 biows per 0.3 m (foor)
and the compured prie capacity was
1,720 KN (390 kips) from the dynamic
testing., This computed resinke
capacity was sufficient for some pies.
but less than reguired for oters: how-
ever, it verified oast experience recard-
ing the rends of soil soength increase
with rme and ne design engineer was
sansfied thar che long-ierm capacity

would after additional nme be sufficient
for the required load for ail pies.

Design. rests, and analyses. com-
bined with past expenience on the local
soil sengin behaviour as a function of
fime. allowed piles to be accepred as
driven by the oniv hammer avalable ©
a successful conciesion without
generzaing siemficant addinonal expen-
ses for stauc loading resis or the pur-
chase of new piles,
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