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Prediction of Driving Stresses in Piles
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Abstract

The prediction of driving stresses in piles is necessary for optimum selection of driving ham-
mers, better design of precast piles, exact assessment of drivabilities and complete description
of piling specifications.

However, the existing pile-driving formulas based on the theory of Newtonian impact have
some defects and shortcomings; the numerical method by the wave equation analysis using elect-
ronic computer usually involves various uncertainties and limitations which can yield erroneous
outcomes because it employs soil constants of which the nature is unknown as essential parameters
and ignores the effect of residual stresses set up in the pile after ,each hammer blow; and the
electronic measuring technique needs extra time and expense.

The method developed herein is presented for the purpose of giving field engineers a reliable
and convenient analytical procedure for the prediction of driving stresses along the full length of
pile using the most effetive parameters without resort to electronic computer. This method is
based on the fundamental mechanics of stress waves in elastic rods and takes into account the

effect of residual stresses induced by reversed friction in piles.

= ]

PUTHEN S HeES TS dme) WE A4TSY B TS ek 29 9 FEus]
FHB A4 Ba BoA s

e, WAl A4 g Newton o WEEHMO 3t MITARES LHelh sl ool
gt B2 ARL 2 ged, WHAERC 9o A48 BEEiEe A8 350 S 44
ook St WP LERKE PPl st AMSE Ak TTL BT Aui A5 E B
fEhe 2R S 59 ol 42 MR el =EY MEt FARL ASE 20T -
dom, = 9, HEel detd MITENS Ellske RS B WA M sadd,

2o EE, & FRAA L TS WHER 2 5 BEEHD sl MITRNA AR 2

*EgR, EBRABRR TRAE B
IEgR, LEKERN TS BhfdE

KELBETBREE 25



=4 A¥AFHE

AT e dAA R

<o, HHEREF A3 dE ol SHE Fad
ol BiEWY TE/ s se A A F
Zelste PC 5o ol ek Abal fiffe] FFol
AE3A "ol we} 250 232 FHREY TF
o} Aol hgslAl A ol U TEL
T2 WEA 4A 4e + de TEY] s
7b s gebes Qe

olol wheh, HUITHE S A2 i %Zé

o w&E TR v g
fetEe] shek 3 wEuby] SR

BE AFEH J-EML HA WATIES

k71 flsted AF8E 2 g WL Gla-
nville 5 (1935)Po] =& oz FEsa
Nanninga(1953)2¢] &) FER 23 HiTIE
Hel glovt ofal B wEoiz]e] $H-&
A 4 & Holm, Zl Smith(1962) 4
el AR AFHE o) &3 BEMITHE
BEubs o] A Yol b WA FEEA Wl g
BERoes f@fstrzy ol —TH—F
g AEAES 4 AEs F3ogde uH
7428 LEEE Atz EY oast 74
£ ASdE ZoA g4 AF4E AL F
oH, dd AFHY Huldel gl W9
Al FAd = o5 ol Tk

ol2l gk iAol A AWEE MITHEIE T59
Z2Ed A4 28 FRe A5td BRI
B TEY BIEA i f=E MR
MATIENR S Al kst ol & ZE%etd ).

~
v 3o E o 8 oo o e

2. BRB®AERS ER
HE, FEme B @Rt dskd
2 EEEROE R QD3 2.

u _ , O'u
ot ¢ ot

—JE

26 H3& 1% - 19874 3H

@D

W BHRE AT, o8 S B
AAA, u: A FARNA 29 Aelel 4

Ay e WFEE, ¢ ALEA, o ke
AztSE, E:EES SUWERE, o459
HEEEZe vk, 28 ofsjdl wael Z&3le
JEH-2 oebar sb 2 eled o EEEEE v = K

@-2)¢k 2+
g
v= '\'/E—'p (2.2)
a=ubs) o) A Fig. sk ko] #e] EFA
Zhebd 1 AL 91'-* %‘ A A ke of ?}
Seizlel AdA of A AAA, # R
FAL A4 T4, Ty #A4A 2 A ska

7% el A EHEED

o
%‘rﬁ¢4 EBES WsHe A2 ook o
B2t (29 A&+ A AL Pue
FAsh HEdee] FAAAAL X QOF
Eoh,

="
|
]
[
- [
| 1
Ij Ram (r)
!
s B L Cushion (¢)
=
S | Pile
AT J[—“*;““ :E*‘ T TR
' -
A -4 —
i
, n — |
T
; ==
bNi R 7 ) =
] 6
Do
.
I R

Fig.2.1. Stress Wave Propagation in a Pile
during Driving
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Fig.3.1. Distribution of Frictional Resistance plus Residual Resistance in a Pile during Driving
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Fig.5.38. Elasto-plastic Deformation of Soils
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Table 6.1. Pile-Driving Stress Formulae and Equation (4.5)
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Table 6.2. Comparison of Parameters
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Fig.6.1. Effects of Input Parameters of the Wave Equation Computer Program on Pile-Driving Stress
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