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Effect of Density on Uplift Capacity of Model Piles in Sand
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Abstract

For the offshore structure, the pile is subjected not only the compressive force but also the
tensile force or uplift force due to the hydrostatic pressure. This research aims to study the effects
of sand density and the soil-pile friction resistant on the uplift capacity of pile in sand. The model
piles were 19.6 mm in diameter. Sixteen tests on smooth and rough steel piles embedded in dense
sand (D, = 80%) and loose sand (D, = 25%) were carried out. The soil-smooth pile friction angles
were 295° and 33.8° in loose and dense sand. In the case of rough pile, the soil-pile friction angles
were 34.0° and 35.8° in loose and dense sand. The ratios of the embedment length diameter (L/d)
were 8, 16, 24 and 28. The piles were subjected to pull out load though a double pulley arrangement
with flexible wire. The experiment results indicated that the uplift capacity increased with increasing
of the embedment length/diameter ratios. At the small L/d, the uplift capacity has slightly difference
between smooth and rough pile, but the differences increase rapidly when L/d increase. The uplift

capacity depends on sand density and the soil-pile resistant.
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Tumsfiansanedulszdndaaausesufunednuing (Coefficient of lateral earth pressure, K)
laimaausliifenlden K vty d K, Tunsdifiendneglunmenaimuazldon K wiiu /K, Tu
nadinandneglunauiu Fegursomlianaun1an (2) waz (3) ANaFy

1-si 0

K, = ﬂ = tan2(45 —E) 2)
1+ sind 2

TD - = tan2(45O +g) 3
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oAnfildannnimaseuiue L/d i Fsuisuiuandnfiziese (Utimate uplift capacity
from theory per ultimate uplift capacity from test) fuA1 L/d ﬁdLLﬂﬂdIugﬂﬁ 9 nulunnesaunsel
wiWLLﬂuﬁdLLamTugﬂﬁ a(n) Hunswenuduiuslunmasauuuusassisdnidouazialugog
05 - 07 Tnefuultinanasder Ld windu dﬂw%’umiwmaauLLuu'«v"ﬂamLmtﬁuﬁw?m:ﬁfunmmam
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NevRINaILaalun i 9() wm’wﬂ'ﬁﬁ‘i/\lﬂ';ﬂuﬁ’uﬁ’uﬁ“[uﬂﬁmaauLL‘UU'«J"WamLmLﬁuﬂaL‘%ﬂm:ﬁmag
Tuga9 04 - 07 Teefidndintudiod Ld Saufingu f\fm%umswﬂaammmmgaLﬁﬂt?ﬁuﬁamims:ﬁuﬁw
nywanudniusaziaeglugie 02 - 03 Fefluwiliinfideuirensiiilor Ld fenfiandu waeelvifiu
msnesevlunsdinssuinuaznevainiudildnmssuaesiadilngidssfunsmassuuuy
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A5 fl 6 ANENINNIIIUNTTULSIaUTlFIINMIMUINSBUTsuR AT LE NN IaR L
Tunsdinsewin (D, = 80%)

. r-i’m’;’mﬂ’m’rm'[un’rs%’uLL‘sanaugaqn (N)
LHILBNLIRNNAN

A1 L/d 8 16 24 28
ANRINNTIATUIIY 1976 7904 | 17708 | 24250
(TlethT ANINNINATDU 2350 16820 | 25640 | 437.40
fnI18IU (AUI/MAFDL) 084 047 069 055
ANRINNTIATUIIY 2115 8472 | 18981 | 25993
TRV Y IEH ANINNINATDU 5158 31000 | 64800 | 92660
fnI18IU (AUI/MAFAL) 041 027 029 028

A5 NN 7 ANMNEINITOUNMTSULTIau MRS BB AuA lFannIneaey
Tunsdinsevain (D, = 25%)

. - ﬂ"lm'mmmin'lums%’uu,imaugaqﬂ (N)
LHILBNLIRNNAN
A1 L/d 8 16 24 28
A1INNIAUIY 165 6.60 14.78 2024
A58 ANINNINATDU 456 9.89 17.84 36.25
fnI18IU (AUI/MAFDL) 036 067 083 056
ANRINNTIATUIY 193 772 17.29 2368
TRV Py IEH ANNNINATDY 1037 | 4099 | 6999 | 11130
18U (AUI/MAFDL) 0.19 0.19 025 0.21
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