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THEORETICAL ANALYSIS OF THE PILE DRIVING FORMULAS

B kg*
By Tomoaki SAKAI

Pile driving formulas based on the stress-wave theory are presented in this paper,
The rigid body hammer and the elastic hammer with no cushion are used for hammer

conditions and as the model of the pile base resistance, the rigid-plastic model and the

elasto-plastic one are employed. Pile driving formulas presented in this paper and those

of ordinary used ones are examined by using the results of the numerical simulation of

the pile drivings based on the stress-wave theory. As the results of the theoretical anal-

ysis, the applicability of ordinary used pile driving formulas are better for cases which

have long duration of the driving force. And it is also found that the applicability of the

pile driving formula depends on the wave form of the driving force.

Keywords . bearing capacity, pile driving, theoretical analysis, dynamic, stress-wave

theory
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Fig.1 Models of the pile toe resistance.

TN LT, Fig 1 IRT BB T 7 v L O
EFNO2EEZHVWAICEED . BB TIERIN
YRBIOEENYT (FIEBHA Y- Y AnEL
<, POEBMRINYEELOANAYT) ZRW, 12
7y yarvEROTOEWEEERRICKOEL 7>
A

KX TR, FITbY 32V —v a3 v OREREHEL
THNZFNIXOREBEOBI £TH A, 0LEFDN
v B LUORMOEME Tablel icR$EBY & LT

3. WMEBRICHDOREREIER
(1) RiN<IckBITE

NV EBETLLEEOFEER Vo ET5E, H
2L T t BEOWBEONTEE v i3,

U:‘ﬂ,exp(-ﬁ t) ................................... (1)
EBBY, T, zBRHOBEWA Y-SV, M
BNYTDBEBTHDH. MOKNTFEREEHOBIZIR—F
DOBRFFDHY, THEEHZEET AL, #iTK (LHIT
RELT D) KD,

F¢=ZU¢ ................................................. (2)
£/, BRE (TETHE) K>0T,
FT—_Z’UT .............................................. (3)

OBFRY T B, uh, #TEE LHTERTTH0
W, TS CUEPEZEREREE LT THE FRZED
FaETHEBERZRANS O TH B, £, TDEH
HETE A TR &3, R LAl e L5005 5.
BEIITEINTOARIEL 2B BETEDATH
n, Lizi->7T, MBATONTFRESBEHNEERK (2)
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Item Hammer Pile
density  (kg/m') 7,800 7,800
length (m 1) 10
sectional area (mz) 1 0.014
mass (kg) 1,000 1,092
young's modulus (/)| 2.14x10° 2.14x10°

1) Rigid hammer; length=0.2m
Elastic hammer; length=9.16m '2
sectional area=0.014m
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Fig.2 Wave forms at the pile head.
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Fig.3 Relation between pile base resistance and penetration

per a hammer blow.
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Table2 Pile Driving Formulas used for this study.
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; mass of the pile
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; young's modulus of the pile
; length of the pile

; pile penetration per a blow
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Fig.4 Relation between base resistance and penetration

per a hammer blow.
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