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Behavior of Model Tension Piles in Sand
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Abstract

The results of a laboratory investigation for the influence of soil stres history, relative density
of sand, pile surface condition, depth and diameter on the behavior of piles in uplift are presented,

Ultimate Ubplife capacity depends not only on the relative density of sand but soil horizontal
stress. The phenomena of critical depth can be explained by change of horizontal stress with
depth. The value of Ktand tends to decreases with increasing pile diameter.
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d A MRERY. A¥dnE gdAs
Meyerhof® ®2] A|<t=} —Falw glont Adx
EdATF 2 Ko Bth At} a8y o Q7
o dgdnolA e He" BEgA e
e Y A gL AutMw g %
R FEEYATE LTROZ 3t of $ Agrst
SATE BRATh o] AL B2 At K, 7ol W&
Wl AV, TEAA b o2 229
S W3k x5 aa So) Aoz At
"rth o] B A BHAAA A 4" 2917
Foll sl AurAQ gte AeHE R A
3 TP A= URE mET Tk o)A APA
79 2o BEE AsY HH, AAA HA
ALY BB TE F8 FAA #3AYo)
FEste d e A 2ok

4.3 U9 CHAFHOIE D R ZO|

5 o] &334 A) X F (net ultimiate uplift
capacity )&

Qu=Qu,_W (4—2)

o 71X Qu'=% 3842 A 2 (gross ultimate
uplift capacity), W="2% 2] & & x}3=(effective
self-weight of the pile).
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of Aol A f= 2 (4—4)ol A 2] fe} 73]
s HFhe] 3wl a3 (average unit skin
friction) = ¢ Fd n} &2 (unit skin frict-
ion) ol RE27|% &t}

(2% 4-13)9) EAIE thH ARk A 2] f ghe
&3 meo M v Adu) H/ D=10~15, &%
2l (medium sand) | 4] H/ D=15~20 7} %] 43
o g Z7lE ¥ #—%{#(quasi-constant) ol
@gith, o] ¢} ol frt FUA X7} = = vl 2 o]
E $AZo] Hedt 2 2m Kerisel®™, Vesic™,
Das'®, Chaudhuri ¢} Simon®%9l] ¢]&jj o]u] T2t
ol Utk ¢ ¥ He & 95374 D2 et
&+ A o) Ad B} (critical embedment ratio)c} 3},
Meyerhof™= o} gko] &eol A= g2toll, Das!
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= Ui E e Pohe) wEo| FHEA A
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g Bk
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(cylindrical shear model) o] 7}4 2 o} 3
o] lojzlo] Zo A FIFAAAHE

Qu=rD §,f(z) - dz (4-8)

714 f(z)=E%F2] dolo wa} Halx=
FRvtEE g 4-194A X 9] F7}
FAE f(z)7 dE Ao 2 FrtE s AR
Me E2dgos, gy e T4
S7F ¥ @A ], Heolsloll A 248 WstE
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B8 4R 2 eros Aol o e Aol
A s = Zlo] B gl =78 44 3 (full
scale field test)2 H] o] v} $ Hol o}, /8
PRI BR 2 Al A o]} KERY T} LAY (protot-
ype) Atojoll ofuf &t #A7 U E o 1 X7}
ek g 2L 7 xol M X4 & H(size eff-
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nyoae] AFE AT #A3E 8
< KRICHEHT (dimensional analysis) o] o}
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(a)

Qu

Que=§ fedA

QUR = S AfRdA

a2 4—19. AAE B Frivtaes SR AY
B

2uH, 1 A 23 9] kol Brayd Rol
g Aol 7123t RE FAUZRFe] 98
oM}t 5 W 1 2E 2 seLAHl(complete
similitude) & 7}t &3,

Sabnis 5*¥& JEHL(dissimilitude) Z 5 ¥
ARE = ASAY Aol & A FEAE EFIA
t}. Rocha®v= %2 +HITHF w32 HIUE

SAE Qe NAHFT NFEDE BEA]

R E A kol

Lol A Lfichy Fablgko] RFE F gle
u] LAY (approximate modeling) ©] 2} 28] =
0] Kananyan 529 o]3) fAE 1} otk
o] e 98 diE dHIEAE mEE
F7hete A AR ¥ 3§ —H Y
Aoz XY Z HHEe AF S HiEE(extr-
apolation) ol ]3] #E st ZHolu), B Ao
A1 A7 14mm, 21mm, 37mm = 8l 42 9
Lol #E FIBREROl RITH O, Wjdgoy
ST w2 £ o] A7) (28 4—20) 0l FoRk
HATh A7A TE A Ho] FrHWA [FH—
ZolollA fo] A7E FolAle Aol BFHELG,
T AW fo] T o] gro] MEPoz
7Tt M E of g HJog FAE 4
Ak,

Dia 14mm : f=377yH(KN/m?) (4—9a)
Dia 21lmm : f=2.90yH(KN/m?) (4—9b)
Dia 37mm : f=1.96yH(KN/m?) (4—9c)

2(4—6)& At o SN HEre thEot
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& 4 Qlth B A T Alo)o] o] B
o] A3 BT o2 M) RS AFE
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473 vke] A7 BAE(TH 42Dl H K -
tan ¢ Z& AAol AWSE Base, o 2
FAe BEA o] 27402 FYPAHA 53]
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aS‘JH

22 HTHE P29 -191% - 6 A

ol whE K LMES] spHiSH
Azteo),

3. X %R (size effect) & 2o &= /MK T
AHANZ e 25 2 Ao] #AxH K - tan
69 e DA HES polr)

BEE = Ao R

o] 1B HAERT MY B
B 2R W7t hes Wonz, Eitd
BIELE A3l BEKBRERE fAse Rl
%3 mLH

g %t (Notations)

il

As 22 o] 3 Fem i (Embedded Area of Pile
Surface)

D o) @i (Diameter of Pile)

Dy : H¥ %X (Relative Density of Sand)

f o WRIR BB (Ultimate Unit Skin
Friction)

f oo HR PR S %) & T R 48 17 (Ultimate  Average Skin
Friction)

H : g=9] 185k 7) o] (Embedment Depth of Pile)

He @ @=9] RH 7 o] (Critical Embedment Depth
of Pile)

K : 4+R{%E#(Coefficient of Lateral Earth Pres-
sure)

Ka : 8+ BEH(Coefficient of Active Earth
Pressure)

Ko @ &b +M{%8 (Coefficient of Earth Pressure
at Rest)

OCR: #3% k. (Overconsolidation Ratio)

Q : h#%E (Uplift Load)

Qu R 45 %% 5 (Net Ultimate Uplift Capacity )

Qu” © MHRER 138 % 51 (Gross Ultimate Uplift
Capacity)

Rp ZHE E % H(Ratio of Pile Diameter)

Ry e n JJ ¢} H.(Ratio of Pile Volume)

Re : BRI L% # 1 (Ratio of Pile Ultimate
Uplift Capacity)

H/D : & o] 183k H(Embedment Ratio of Pile)

y %9 H%E{r&E & (Effective Unit Weight
of Soil)

d courE g Fabo] o] EEHE A (Angle of friction

between the Pile and the Soil)
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oy
fe

fr

: % 9] WYETHEHT 3 (Angle of Shearing Resistance
of Soil)

. _E#5%47 (Uplift Displacement)

D W 1547 (Displacement at Ultimate
Uplift Capacity)

. 7K HE 77 (Horizontal Normal Stress)

: FEH M 17 (Vertical Normal Stress)

Dok AR A B o) BT E AR J1 (Unit
Skin Friction in Compacted Sand )

DRl A B o) By m A /1 (Unit
Skin Friction in Rained Sand)
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