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Abstract

The objective of this research in to evaluate the bearing capacity of pile by using pile driving
formulas such as Hiley’s Formula, Engineering News Formula, Danish Formula, and Janbu’s
Formula to compare, relationship between and the optimum factor of safety with Dynamic
Load Test results. The ultimate load of a pile was calculated process by Case Pile Wave
Analysis Program (CAPWAP). The Results showed that the pile driving formulas that was
similar of ultimate bearing capacity by Dynamic Load Test was Hiley’s Formula, Engineering
News Formula, Danish Formula and Janbu’s Formula, respectively. Whereas the Hiley’s
Formula provides the most reliable and close test results (R?> = 0.831), Danish Formula and
Janbu’s Formula have a chance to fail if used.

Furthermore, by using the factor of safety recommended by E.I.T. to reduce load
carrying capacity from each all of pile driving formulas are safe, Hiley’s Formula and
Engineering New Formula is lower load, making it very safe but the construction costs will
increase. The researcher found the appropriate safety factor of each formulas as follows
Hiley’s Formula, Engineering News Formula, Danish Formula, and Janbu’s Formula are
equal to 2.5499, 2.2555, 3.7095, and 4.2525 respectively.

Keywords: Dynamic Load Test; Factor of Safety; Pile
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mssuiminensnduiAiznis TnepnuduiussniwamsnagoumMssuiminoeoeu
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wnanlusnsiimssen Taglddeyannmanenandn laud minsesiu Anugsfion ua:
sruzindnanadionan Jagsesisudy lumahnueinse:iaiduaaniionaniuas
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2. mwﬂﬁamfmﬁﬂmwgﬂﬂaoLmtﬁﬂﬂﬂi%wamﬂm’ (Dynamic Pile Load Test)

Seubsai, S. [11] na1171 ManaAdeulELdulAeISNamans (High-Strain Dynamic
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(anBupeAuAzELdma:) Widuman uasandnld dumsnaseuiemmasusInavecsby
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Stress) uRzAYIIAURAY (Tensile Stress) MantuluszvNhmmAToy uazvhlimsufouszansnm
woaihudu (Hammer Performance) Mlilumsnonisidn saumnsiaseuANNsuysaiuo oLy
(Pile Integrity) TmameuMianuFemeniodounnsomdell uwalifeyalumsmnunnnsgiu
smsumsmenedy (Driving Criteria) swiulasemsla smsumsnadgoudninlneiswamans
12 anwoe Ao

1) msnasouazmMInonendn nitial Driving Test (IDT) Whimsnasounazinms
ponedyn Tnemluidumsnageuitemauenzesady (Minimum Pile Tip Elevation)
dwsulassmauazareseudszandnmeesiuduilflumsnen (Hammer Efficiency) 3moms
MnuANIAIFIUMIAOAEILEN (Driving Criteria) smsulasomsiiu 9

2) MInAsEUNRINMIARALEEN Restrike Drive Test (RDT) lumanagoundoms
Annanidnluuialuszezoamils  Tnemlddumsmaseudfieduiuanummsalumssuimin
u3INALEEN (Pile Bearing Capacity) Juiuldmudedmunaiiosnuuunseld sasmoaan
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(Stress Wave) aslUnaanA11ue1209A L o UWRARUANILAUAINA IR TEUARLTUIN
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sxgnuiaslieglugivesmianss (Force) uazanusa (Velocity) dwsnansahldainsizvimmay
usInTIEIINIandouaely Jodeyams 9 s:udasluAIesdinzinsnonddy (Pile
Driving Analyzer: PDA) [11] Au3u# 1
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fidunageumuaAy lumsnageunnasoidudunenasuuiE iy in3eomateUE DY
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luszuuAana (Digital) Wouiuaaunm LL@:UﬁﬂguuﬁlaLﬂéaﬁmﬁ:ﬁmimmmtﬁu pousi
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ihminussnnzoaEdy mm’]uﬂi:ﬁw%mwwaﬂﬁuﬁ’fu (Hammer Performance) Tunmsaome
Waou (Energy Transfer) wazaansninusafiuiiinginmsnenendy (Driving Stress) waz
Jnnilsafiupnudemeneoadu (Pile Integrity) Ssmndudeyadmsumsmuisnanms
MoARUEIMSUMIABALELEN [11]

MR CAPWAP (Case Pile Wave Analysis Program) (u3smsinszi
fusmodoyamenamansiinldlumsmasenmaSsuiisuivusodeanmsalianms
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Capacity) 35m3svas CAPWAP slnifnsanuisansiasounannsoos Case Method 1a
Fofdoussnnszduzeiaids (Ultimate Pile Bearing Capacity) 7l#91n CAPWAP 9zd]
AulnaRssnUMAIUINNGogaTItEILINNIainafans (Static Failure Load) [11]

manaseumeisnamansiaamsliiniesiinnzimsnensndy ua: CAPWAP
danuszmnuazaaosninlilimassnsai lldlulasomsneasoas 9 Inedszlogu
amnmslimsnageumeisnamans fe vilidmnsdesnuuunaudeyams 9 lAmndsdu
daelumIsenuuuuazmuANMIRenEIdy  dothieyanlfniinsaniszneuiumsndiu
anutsendouaziminussnneenuuy nliandamlumstesouszmessogusn i
UszAnsmmmanuity annauaslsndaailide [11]
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Dynamic Load Test fszanamanaseulaslusunsu Case Pile Wave Analysis Program
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WBNInARBUINANTARRWRBNIRIEAILA 026 030 035 ua: 040 m. ANNENNETY
6-14 m. $1W34 32 fu M3nAgeu Dynamic Pile Load Test ifumsnasaunasmsfnAoeiiu
Restrike Drive Test (RDT) fiszuziam1 7 - 10 3u wasanaensduaiaiielimginssuiu
MasBooLELBNRNTY

NANSANE

andeymandy 32 fu lihuwihmsiensideya MuwammassuiminusmaUs:auees
Widnngrsmaronme 4 TadlinauesAmpmmasnnmsnon 10 Assgane (Last 10 Blows)
wWisuifisuiuaniminussnnuszaeanmanaseulasdsnamansiusananalasTusunsy
CAPWAP

1. wamsvAsaumdssuIinusInUTRBINgRsmMIrenELiuAuNaNITNARDY
Taesnamans

Uil 2 wuhmassuhninussnnussdeifuanilian Hiley's Formula fidniszanm

AnsAssiunamanageulnedsnarmaniniian daunamamuimlag Engineering News
Formula a:5immassuthniinussnnus:aetiosnhimaceulneisnamansifiousonun s Janbu's
Formula ua: Danish Formula a:Winamseuammassuiminussangeniwanlinniysunsy
CAPWAP dsainwamsnageuimasan Hiley’s Formula &z Engineering News Formula
fifAnuaends dauaildan Janbu's Formula ua: Danish Formula filamafinms3ta
wnflgn AnihminussUsRbgesdNiud 23 - 32 Aldnngrsmarensianlimaigenn
dosnniduaidusunamingn 040 x 040 m. Foonuuulfimuammanhminussmnusendalin
60 - 80 AuroAl ARAMUANOIUNENEINAUANM B LEullAs:e: Last 10 Blows Tnamnun
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Uszapiiagy
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Aumnlannwanaseulaeiswamans tngliismavaosiosign (Least Square Method) nuilla

Amualidunsw@Iuga (0, 0)

119 QUpregier AB MAITVUMTNUIIVNGogANAIIUIAIINGATNIIABALEIDUAG
uaz Qupyr A MassuhutnusngegnnAmuinlngdd CAPWAP alaanusduiisoeouia:anns

Ao (5) - (8)
Hiley’s Formula :

Oup, o4ii=1.0377 Qup,; 1

Engineering News Formula :
Outp, oie=0.90222 Quy, 1

Janbu’s Formula :

Qup, i = 17011 Quy, 15

Danish Formula :

Oup, pyii=1.4838 Quy, 15
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PNANRANUFUALST LA HNUT Hiley’s Formula ua: Engineering News Formula
Wbl lumaderdn fe manuduresdunsmimuszanaiiladnis dunaneaui
milaianulsensdelumsiluld §w Janbu's Formula fiu Danish Formula manuduzes
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ANuduuSredunTAATIgGR Ao Hiley's Formula (R* = 0.831) athslsffnnaunision
Timanuduiusteglunaming (R* = 0.751 - 0.831)

300 —m—p——7——7—T17 717" 30— T 77
I Hiley’s Formala o 4 L Engineering News Formala® 4
250 | Q= L0377 Q) @ 0 Losob Qs = 09022 Quy) @ d
[r=0.831 q@ [r[=0.751
200 —200 ﬂ /e -
150 - — 150 -
=z 1 A 171 .
o ) ()
o
& 100 3 4 100} ® %6, %0 -
< L (] .. L 4
— L]
é 50 |- dsk a8 o i
o -3 - = -
o4 . 1) P T TR B R
g 50 100 150 200 250 300 50 100 150 200 250 300
5 500 —— 500 — T T T 7]
5 L4
L ® 4 J
QS:’ o o
400 - — 400 | -
3| @ ] 8 _
= 300 - — 300 e -
200 - - 200 - ¢ -
b— o — — -
[ g 1T g, _
100 % Janbu’ » i
— anbu’s Formala —{ 100}~ ° Danish Formala -
L o Qul’ledml = l 701 1 (QUDLT)_ - QuPredicl = l 4838 (QUDLT)_
[r[=0.785 [r|=0.769
0 : | : | ' 1 \ 1 : 0 : 1 " | ' 1 L X
0 100 200 300 400 500 0 100 200 300 400 500

Dynamic Plie Load Test (Ton)

U3 AnuduiussznIemdsviminyscasnlaanngnsnisnend@iunazn ATy
Tne5narmans

2. wamanSsufisumassuhmtinussyniaenssnngasmenenisiiuiunammagou
Tne s namans
Uil 4 dlethénndutaended .80, wuziilildunihmsfmuraninszims
anaeoidaay Taeladmualidunswiugn (0, 0) 8119 Qapege AD ﬁwé’a%’uﬁmﬁﬂminﬂ
ﬂaaﬂﬁﬂﬁﬁmamlﬁmﬂqmmﬁﬂamml,ﬁmho 9 Uz Qap;r AD ﬁwﬁo%’uﬁmﬁﬂmmﬂﬂaaﬂﬁﬂﬁ
funlaellsunsy CAPWAP fifmunsansulaensdouniu 2.5 asldanudunussoonas
quM3s AosumMsn (9) - (12)

https://www.tci-thaijo.org/index.php/rmutijo/index



134 mswSsuiisumasuiminusImNNgRINIsAeNELINAUM INAGBUMELISHAENS

100 ———————1——1—— 100 ——————————
Hiley’s Formala; F.S. = 4.0 Engineering News Formula; F.S. = 4.0
[ Quy, g, = 0.6486 (Quy,) T [ Qe = 05639 (Quyy)
80 b-Iri=0.831 4 80k Ir=0.751 i
L 4 L ) 4
60 24a v 60 ¢
=T a? 1 =T =
o - E 3 L e B
g 2
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= L o 4 4
) L 1Y >
¢ ap
§ 20 Y ) - 20 o -
@
o - E e . -
]
= P I IR R B P P I I B
% 0 20 40 60 80 100 0 20 40 60 80 100
o 120 — T T T T T T T 20——7——T7T——T1T 7177
=W | Janbu’s Formula; ES. =40 o J | Danish Formula; F.S. =4.0
9 100 _QuPredict = 1.0632 (Quy,,;) ? 100 _Qup,,d,d =0.9273 (Quy,,) > |
-§ i [r[=0.785 o © j I [r[=0.769 8 |
o 80 - 8o} g -
< L 4 L 4
'c'g 60 [ - 60 > -
S o 11 .
o
. B % - 40l %o -
% %o g %
L 4 L 0 1) 4
20 |- &> — 20} 1 -
o1 TR P I o L 111
0 20 40 60 80 100 120 0 20 40 60 80 100 120

e namans

Allowable Dynamic Plie Load Test (Ton)
JUn 4 anuduiusTTemAassUhninusnUaenfunlAeINgR I sABNLEILENIRZMINANDY

Hiley’s Formula (2.6.9. uuzihlild F.S. = 4.0)

Qap, = 0.6486 QOa,,

R*=0.831

Engineering News Formula (2.8.9. uuzilld F.S. = 4.0)

Oayp, pyiei=0.5639 Qa5

R?=0.751

Janbu’s Formula (2.6.%. wuziililg E.S. = 4.0)

Oayp, oyi;=1.0632 Qa5

R?=0.785

Danish Formula (2.8.%. uuzil#ld ES. = 3 -6 @enldi 4)

Oayp, piies=0.9273 Qay, ;3
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NauaANNENUEALAT wuhdnnduUaendeiiuaazgngauuzilildtunud
Janbu's Formula wa: Danish Formula fimlndifssdunanissuihminussnndaenialneds
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usInnUaenny
& Hiley’s Formula nu Engineering News Formula manuduzasidunsin
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3. SnEILURDAABTIAILENIINGATNIIABNLE LT NLARZEATAUHANIITNANDY
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TneIBNamans
L i s s s s s 7 L e S NI NI B e S
| Hiley’s Formala; F.S. = 2.5499 J L Engineering News Formula; F.S. = 2.2555
120 | Qay g = Qap; 1120 Fap = Qap 4 —
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Hiley’s Formula

F.S. =2.5499 ; R*=0.831
Engineering News Formula

F.S.=2.2555; R*=0.751
Janbu’s Formula

F.S.=4.2525; R*=0.785
Danish Formula

F.S.=3.7095; R*=0.769

PNANRANUTUAUGN AL WUERTEINIREANBINZENLUIAUANAIINT 289,
uuzihlaeignspes Hiley’s Formula, Engineering News Formula wa: Danish Formula dimsnnm
N 289, wuhegn 36.3 43.6 ua: 7.3 % musay §3uped Janbu's Formula Imunnmusg 6.3 %

fyUnamsfinm

sqUramaSouidfisumassuihninussnniidnadulsendoms 9 TesuARzgRIMIABAELEN
warmanaseulaiinamans deinsinalagnszuaums Case Pile Wave Analysis Program
(CAPWAP) gﬂim’iﬂamﬁnﬁu 4 gns laun Hiley’s Formula, Engineering News Formula,
Danish Formula uaz Janbu’s Formula ai3ouifiguuasas1oAnuaunusiunanIsnatoy
Mdssuiminussmnzenandy Smdsfinsanisernsinlaeadoimnzan wuhgasmanen
wnduilinalndiAssiunamamagoumiminusmalszaslasisnamansnniign  laud
Hiley’s Formula, Engineering News Formula, Danish Formula uaz Janbu’s Formula musau
Taedi Hiley’s Formula linanasevlndidssuaziniefiosniign (R® = 0.831) §9u Danish
Formula uaz Janbu’s Formula flamaduamniinlyldou

msldonsdiulaonns (Factor of Safety) fuusilae 269, eanmassuimin
vssnnEenEiNRfmwIAlAuAazgnInuImgRsinnuUaendy  gaspes Hiley’s Formula
ua: Engineering News Formula M siililaendssnnuadiliselumsnoasoaiingsm
uwazidlimennauURensefian:auvaournzgnstlfinadol Hiley's Formula, Engineering
News Formula, Danish Formula uaz Janbu’s Formula 8amwmau 2.5499 2.2555 3.7095 uas
42525 musAy Fefianuuandenandulaenden .80, i Tnefigasees Hiley's
Formula, Engineering News Formula, Danish Formula wa: Janbu’s Formula fimsnd

N 2,689, wuee 36.3 43.6 ua: 7.3 % muaau §uzes Janbu's Formula dimunnmaeg 6.3 %
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