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Example

The soil profile of a site and its geotechnical investigation results are shown in the

Figure Calculate the allowable compression and tension capacities of a driven cast-

in-place pile (400 mm in diameter) to be constructed in this site , as shown in Figure

(D), (fco=4.5 N/mm?, and factor of safety = 3.0).

- If bored pile with 550 mm diameter is used in that site, re-calculate the allowable
pile compression and tension capacities. Comment on the results.

‘ fill

L5 . ;
% Foundation level Pile Cap vy =16 kN/m
b= GWT =
Sandy silt

5.0 y=17.5 KN/m®
: ¢' = 10 kN/m?

5 ¢'=20°

!

!

driven pile Silty Clay

40 o0 v = 19 kKN/m’
bored pile Cu=50 kN/rn2
. d=50cm
' Sand

2.0 S =182 N/

i _ PileTiplevel figl @ =33°
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SoPution!-

H) F?’om St//UCtUYa,Q FomeQa,},

l> D7iven Pife (Lloo mm. Aiame'teY)

Qo = fpge x Feo
=N/l (LLO-O)Z* 4.5

— 546S486.T N
— sS6S5.48 KN

2) BoYed Pife <§§o m.m. A,’ametd)

£ 4.5
— ¥83572.93 N
— 88357 KN

ngz? — 7T (SOO>Z
L
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'B> From statical Formofa |-

I) .‘DfNeﬂ P(}?C(d %.Lloom,m>

a} ComPreSSion Cafali1y!-

| WY/
'S'"H zf—i?% Kvl
Quft = A+ Qs + R+ 3s3 = —
) Sandy Sift
Ca?Cu?a,tfon of @b) ::— Sm Qs, 7=11.5 K:rl‘.:"s
> =lo knfm?, (}5\: Z0°
Soi? @ is ¢-Soif = _ SiPty chy
Hm =19 KN|m?>
Qp = Vp* Abase > Cu =So Khlm’
' 7 -
Foase = Tx @) —o1250t 27[°8 S| | r-mamind, g 35
4 T -9
Ob b = qy N% Qb
V= 16515+ 7545 + Ik +82%2 = 1133 K"
- \ 3 o ,
Not- @' =230~ =457 (Driven pify)
Flom Tabfe (4-5)1-  of ¢ =35 —= Ng=TF5

CIJ\ e L{Oo _— M: |SO
A Nq = 375 Ke,u\zilﬁjuf"é\,\)

~ Q= 13.3 k¥37.5 40125 = [38815 KN
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calculation oF (@St) V-

Qs, = [Cot Kic*Forton S| % Asteg ~ (c—0) Soit

Hs;de@: MTxoldxS = 6.28 m

~ Ccyp =lo KN'mL (2’1)3/“’77 Cazlo KNImz
Driven

g KHC = | (177’I\/en Pf«?e>

o Po= 14 %15 +75%25 = 4275 KN’

~ S = 2/ % 728" =15°
Py FS — [‘o 4 |%L|Z,7S)e—'tan|5_] :ZLL‘S KN,mz

A Qs,'_‘;Zl'qS*é,ZS — {347 KN

——
—

CG-QCU«?a,'tion of (Q.S7_> -

Rs, — Ca¥ HSide@ <C_—Soi5?>

Hgide — TTyolxll = S.o3 m"
@

Ceoip = S0 KN|n? (9‘-7-;-'}3;;,_ Ca =375 KN|o?

A~ Qg, — 3715 %S.03 — 188675 KN
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calculation of (Q53> "

Qsz = [Kuc % Po ¥ ‘th] % Hside
Asigeg = TTHOH* 2 = 7.52 m°

Kye = \-00 <D7’Wen)

P— 14x1S 4T.5%S +3xH+8 2% L = 1057 KN|m®
$= By x33 = ZHTS

o Fe — | %1057 % Yan 2475 = HBTZ KNt

L Qs = U, 77 %252 = \22.78 KN

calclation of (QuPt) i~

Quit = Qb+ Qs +Qg, + QRsz

|

| 38BIS +] |BUT+ 188625412 2.78]
(34,255 KN

|

ECL?C quJ[ion of (@a?{’) \—

_ Qo 1€34.2S5S
Qa«?‘? - FrOaS, — 3 p 6“'L||Z KN

> Q%Dfr 9: SES.HS KN
, oymuYa
A take @up = 565 48 KN
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b> TenSion Ca,Pa,C,’tg -

Assome Ky = Kyp = |

~ TUH: — <Qs‘_\_®,52+ 's3>-\—0,»\/,ﬂ,96

OM.pge = Frite ¥ Veige % Bp.c.

_ T (";f)z £ 1l %25

A TUQ{; -

| 1347 4 188625 + 122718 4 31.5¢

Hgo.665 kN

|

Calculation of Tugi_

Toe - 13471+|23§25 112278 | 314,54

— 183.2 KN
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2) Bored Pfe (4 =550 mm)

d«> Com PreSSion Cafacity -

Quit. = QL+ Qs +Qs, +Qs3

Calclation of (Qb> =

Qp = q'b* HbaSe

Abase = TTx (O':5>_2_ — o4 m

Yb = 9 * N,
9 = 11383 KN|[m?*

Nq' \— CD = 33—’50:50 <Bo}’ed P[Pe>

FyOm ’\/a\ys?e <L["S>,'—- ot q)\ - Soo N Nq,:Zo

A Qy = <(|5,Cj%30\>* 0.7 = gZod KN

Calculation of [@s,-_} | —

Qs = [CCL—\—KHc%—Fo*WS’J* Aside@
HsrAe@ = T%055%5 =B b4 m"
Co — 035 % Cseit —o35¥lo =35 KNk (bordFitd

Kue = 10
AL Qs = [55 & ox 42715 k tan S| ¥ 8.6H = 12321 KN
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calculation OF[@Sz] i

Qsg, = Ca % Hside@

Ca = 0.35%So= 175 KNIm"

e

Z

Aside = T*o55%H = 631 m

L Qe, = (TS %631 = 12035 KN

cadculation OFYQSﬂ _ _

Qss :[KHC *Fo%tanS] ¥ Hs’:aé@
H%’de@ — T%o-55% 2 = 3,46 m”

Kye = V.0

L Qs = [a.o* 05, T¢ tan 24715 [ x 2HE = 1686KN

—_—

Ca?CuQaji ion of Q. |-

Quit. = Qb+ Qs +Qsz +Q53
— glol+ [ V321 +12035+1634
- 1238.86 kKN

CCLQCUQ@JD'OH of @00 -

Qah) — '22_:5'% _ 41235 KN < Qany = 38357 KN
' S1Y
Fo%«myd 27

2 take @upp = 41235 KN



b) TensSion Calacity
HAHSSume  Kyc = Ky = Lo

TUQ‘E - < Qs 4+ Q@s2 4+ QS3> + O’W'Pl'?e

yA
OW.pg, = ﬁ<°5:> % 11 K25 = 65.34 KN

~ Ton  — ( 129.214 120,95 4 |6835)+ £S.3Y4

= HgH.1 KN

»Ca?CUQaifoﬂ OF Ta»w |

129.2 412035 + 163, 6
T = =

+ 65.34

- 20111183 KN
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1) ComPyeSSion Cafacityt—
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F.0.S.

Qupp = 2+ 32 _ Qg ]
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Tension Pile Cefacilty From S.PT.1-
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Example

Results of geotechnical investigation of a site showed that the subsurface soil profile
consists of a deep deposit of silty sand. The G.W.T. exists at a depth of 4.0 m below
the ground surface. A group of bored piles, 50 cm in diameter and 16.0 m long, was
suggested for the deep foundations in that site. The foundation level at the bottom of
the pile caps is (-2.0). Results of in-situ tests (SPT) at that site are given in the

following table.
Depth from 2 4 6 8 10 | 12 { 14 | 16 | 18 | 20 | 22 | 24
G.S. (m)
Nspr
(blows/ft) 3 5 6 8 1 12 | 14 | 18 | 21 | 24 | 24 | 28

Estimate the allowable compression capacity of the single pile using either the
structural formula and the in-situ tests results, (f;, = 4.0 N/mm?). Comment on the

results.
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