q
N

Correctian for S5PT-N values :

e 15-1%
PC. Vorcahe,se

& Coerect the SPT-N volite, for
@)Overtburden Preessure
b) Submenaehee in case o} v@rd $ine iiUﬂ sand

£ a
) AL field SPT volue ofter 1934 are corutected as proposed b& Feck, Hanson
and Thornburn which can pe represented as ‘follows : -

Cn = O
N (O} &1 .Qoalo (2000/p) |
N, ' e
€ (corrected) ~CN X N 3 N> fietd SPT
P —+ Overburden presswe in Kfq

For P-4 |
Fer KNfm2 op 1 kg lem?2 (fop overburden pressww ox 5m depth using
SO’ =20 KN/m3) The correction factor Ne will be equal 10 0'#F Log 20

Whieh is Q‘T'OI +o Um'r\-a. e
Note that no correetion (s ol 4o "
o co enenaUz qpphed 1o posttion of woter
for sands undess it 'S’"ﬁhe-(Thoot is , use total overburden ppfsf;um, ‘

. . _ _
evoluote Cn 5 See :f‘-uau@ 19p page 15 3 Vqrtahese)

RE\O r o
% { | +b) Corpection for silts and. fine
10 | | ! sands below~ water davel. :

B ' The correction for valuesof N

Cdrce;:d:er than 15 in fine sands
below woker Revel is as Follows <

Ne=15+05 (N-5)
This correction is due 1o the faet

‘& 30 , ‘
/ | ‘ | that higher values are Lalde $o
be recorded due to
5 N Ly pore pressumg.
/ 5
. I

04  08%° 12 16 20
Comtrcection factor (C)
NTN -1

|

|

-

3 9
Appreoximate depth (meters)

N
Q
T
# -
|
II
-
=




A 460 mm diameter pipe

cohesiandess sail with an estimoded $ on
¥ A=165 KN/m3, ¥ = 3:60 KN/m>. The GWT is 6m below the gfroundch

pile is dmven closed -end 15m frito o
of 34 The sail has a

surgace. Estimote the ulfmate pile capacity fu using Torcaghi's
v method and fruetion Cmag,_ Py

¥4 =16'5 kN/m3 (assumed)

to hp =2 (0'46)9'= 0166 m*
3.
s - N :
. __ B L_LT% Cpitical depth
’ 2 for $=34°, T/J =0275%X34-27F =665
~ 10 P S
oo m 2. Zo = 6065 X046 = 306
: 2 p=34° ze= ¥z =
‘ p‘r'sture T A= (o-qg)(s-oe) = 442
E K:O\'?:V 10 Aﬁ - TT LOAQXG—B'OG) =425
= ‘46 )x10 = 1445
G=[6ko Jrnd pp  Afp = T (040D |
Creitical DQP'H'\! for g=34°, N'q=31
| . BEnd Bearmg: Q =9 N /
d:'% > X=¢ 8 qb Cl’ 9 J
' = 510 x30 = 1530KN
_a—_b‘_ - _*-28 Qbé 1520 X0°166= 2594 KN .
5-32 . 28-36

P g=oux-27
$ < 36°

Jor ¢73c°

-¥2 _ x=36
F2-15 36710

= ‘d = 1952 —-63

NTN-2

frictional Component * [K=o-ng-g~_1-o)
Paﬁ:l : le =% (51 xO' tan 22‘>x4'42 =36'4KN

Qf, = (51x 0-3tan22°) XTT % (046)X (16 -3-06)

= 310KN

(Q\u:t)1= 254 + 36+ 310 = 599 kKN

Yo Quur = (@u):t')l -Wirt = 59960 = 590 kN

A B A 2B 4a A A& = & B B A & B & B & am .

D S W S S S T T W T Y B B W W . .
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Estmade. the. wtimode pile ed JOomm
B 163 : : pile capa of o 300 ound conerute
; Ul thok 19 30m long with 24 m wen into a sott el L
P(l%‘l9 over 8 ! )
Bowdes Oﬁz Qu= 24 kKN Assume =315 KNJm3 for thesait. The wede
:'Mface 1S 2m okove. the %rtour\d lire .

Pp= Ty, % (0'3)2=00%1 m2
A= T %(03) (24) = 22:62 m*

Post ™mg :
> 820*"7\8 Yo~ CNe hp = % Ne Akp

'—’(%i) (6-2) (o-om) =5 3KN
- t- surcjueg_ —fyyigﬁm pile, better nettouse

R”‘\G\'\mp.il& : ﬂ‘fz(o(ac>/°(5— Df/B Foetor.

=(o-9rﬁ) %2262 =249-3KN
2

Olg=09 (Sinee the sail 15 soft)
Belf wuah’r of the pile Wp = [0-0#1 xsoJ =249 kKN
Beone= 24 kN[m3> = 5SIKN

"G up = Jur ~Wp = 260-50=200kN .
(&ns)
Tonsien Rules ¢
« Used leneath - 4o resist uplift from kvddrtcmli.e, presswe .
* To support struckwun over Qx()oms\ve soils,
* Over-turning coued wnd,, ice oads , and brokun. wires m
produtce .l’ar*%er‘ tonsion fuces for power tronsmisyion towers.
In tnis GS' _ , +his PL\M ond. piers QAA.PPWh'ma ‘the tower,
mwat be dﬂ.)maned Jor looth comp. 2 “ension Tacen,

NIN-%

b)
Qa



£X-16-3 A pile s doven through @ soft cohesive deposit overdgme a
?q%g%s SHff elayy. The GWT is 5-m below the anoundl swifoce and the

Bowles %ﬂ eicu.é % is at the 3m depth.

Other doda *
Sott oy |Stf day Estrmate the Longthe of a mmmi}'owmer
\ " ] ) /3 pile is Qar’r*d'margn allowalsle Aood *
: '3 KN/m |

Pvet A P R = 420 KN usmg orv

¥’ o5 | 1076 KNI Sp - 40 & Tanzaghi’s mecthod.
165  KNjm3 e

Su 50 Q 21

. 2
T = (Af)y=rix (o55)*8 = 138
5"‘ (Af), = Tx (055)% L= 1%L
Bm 2

t s axtended. into the

B Assume : End pom
> 4 &jtm% ,['__ S'hﬁ (‘)~0—ﬁ6.

oy |y ooy L]
' | - [165][@2][0-258]:94%?\(

Y

- 7
Skin ‘ch‘hm
C = Su portl ¢ [%‘1] =[O(QQ1][A§1]
' o =0 85 - [0:85 x50 ][13:8] - 5865 KT

(&;}{—to medieum el
PQT"L'Q— » | qd‘z]: [O(a cz] [’f_fa_]
Xg =05 =[o-5x 165‘J[1~43xl.} =142-7,
(Stiﬁdwd) |
= = 586'5+1492 1L
Tk = Lot [4e, 7 [~ 237
2o Joptow = Qutr _ 80 *47"2':“— = 20%4 + 35 FL
%rg
=420 = 20F 44353 = L=6m

S q’Ol,liow
o total .lena’ch(?j— pile, = B+l = g+6=14m (fns)

- ® ©® ® 0 6 09 9200 202000 00000 CECE0 000900000V PO OO0 ELL0e € O

NTN-4



MEx16-8 What is the OPPr(ox'lmOdQ» wtimode, Fuu_oui‘ resistance. Ty fur o

e tonston pile N o rmedium dense sanAd with ﬁ"36°, ¥ =18 2KN/m?3

Yage9 . . :
Z@L& and. using an {00 —mm Jiameter comerete pile with q,gmd.mo}

5m (ondno bolk ) ? .
§=3P=29"

=35"° Ze _ 0835 ~-
RS B i
— 0 235X36 - F=

S 2o = FoxA =H2X0'8 =516m 75m'

ik Sothe entire pila wilibe subjected fo
@=36° Lodoral earth presswi with de noytakic
=122 KNjmn3 S oo, |
Sk K(z gSNI,;O =[#3 ton 24]‘[n (0-8)(5)
= wd bemore than thax . - KN
f::x £ oceurs ;UY‘ at :Qs{' Conoh‘ha'n> 408
= « AO.g
=128 KPa s Ty = (Tu>so%L +-Weile

- 408+ [V (o-g)zxsx:ij
¥eonerate = 24 KN[m?3 = 408 +60 =468 KN

-

K~ Lageral presswie. Coeffieient to evalusde. qj-'fm both sard & olaﬂ

Use K =08 (bo-\:ﬁ tension and. eon?p> $or Aow - volume. di laegrgﬁf
= 10 :&T‘Pcﬁspiqeemen‘t ptles. -

@suamd k7 Ko (=l'5u¢)

use. the same VQLLU-»O} K fr both Sc\nd\&claaa,

NTN-5
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B What s the opproximate. uhimate pull out resistance Tk fora tension
pUle I a medwm dense. sond with, B=36°, =132 kN/m3 and usi
an 800mm diamexer conerote pile, with a -tma’ch» ok 5n’b(omd Wi
A ok ok the top of cua 1':25?7»)

for g=3c7; £ =02754-27

: - o 2F=%2
” 'c"‘gi) = 0275 %X 36-2
h/\/g,wcﬁ\\xo s 2p = 2% 0'8=5F6m75m
l N
' - %0 the entire dongth of the p&,mgdbL&
ll //\/"VSOODT& SubJQ,(’,[‘Qd ‘o W@i P‘Y’ESS\U’U’— Oj'
l | g=3c° of h;ddr(cw.lie_ n nodwe .
| = 18:2] KN/m3
‘ ' §z = ¥Dp =¥ze = 18:2 x5 =91 kPa
: 6h=K62=o-gx91==}—2'8KPa
i 5 : i ‘
J\" Sm. As=1(o0-8)(5)= 12°85F m* |
‘ . b .
Skim frietion : Qj.:[(&z K)-(:oncr]tbq- :
(

Lk»lﬂmmm 5ince a balk is ok the top, so fmiction will oecur
between So\L-to-soil (fno—t sol-to- pile)

i

S ight : \
e.#weir? 2. tond = ton g =tonzé’ '
While =g (0'8) (s x29) - 2 g = [p28] [tonse 257 ] = 665 KV :
= GOKN derived. ¢

End Bearming: This companent wilk be mve
?Oa, the shaded crea of the pile. X~ seetion

Yoonerete = 24 KN [/m3 ‘
¢
°. N'CL.= 38 s Ny Qorﬂﬁ_%sbpardw\a,l

@ = at the surrounds angle
y i Q
0};:?:9\& Aop (287 9 . Qf[%'%]% |
- IL g 5 o\
91 % 33 *3 [(1 257)*% (0 S)J
=550 KN

Quit = Qu+ Qf + Wpile

= 550+ 665+60= 1235 KN

¢
L
<
€
@
@
@
-
.
@
@
(/-‘ms. S
L 4
4
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C—mcup quacmd Gj' Piler_

A gro frictere piles in consisty of 15 ples 0F 500 mn
Vg;g:ziz g‘_“manetfr ﬂr«mped-g: 5X3) spaced oi-olmoj'apqi‘ IF {‘ne. undir-
\necL shear stren e of the clay 1S 0'3kg/em2 ond Hhe_
piles ore 20m n th estimate VUthe gr copaeity omd
™ officioncit.[Note tthe pile Cap will extend. 25em aound:
the piles and the pile cap will toueh the il buk as the seil
is lauy the stmna—thﬁthe pile cap Pesting on the ground
need. Mot be consadiad. .
Soludion - Step 12 Qapqejda of each pile and. thox o} +the ar(oup 2
Individudh ‘ ot
Bnd qurﬁY\a Qo= Ap CNp= [”/4 (0'5»_)9:]* [0'3’(100] .
o | =013 X30Xq =0"13X2%0
, - 35 KN
Qf = K *¥c * ZAg
e . = [o-9x30] x [rx 05 x 20]

Je—o

¥ 0

TImT dm o — 23% 25 = 635 KN
C=0 Bkgtm™ S e = oo
- §N.Im)_ °oo Qu=np (Qb‘f&f) =.15-*(35+6‘7'5'>=10,650
A0 (seftctp) | ptinoen
S\:QPZ%CQPOLCL as agroup : L i
. T 9 0009
qroup permeters ‘ oM mtm Im?

L £5 pilsr @ dm apart =[x1+ %E’ﬂ]:‘i-s—m

B9 p,l,w)_}(:?r Imoapart= [Q*2+Q%5X2 = 95m

ijec)ced QPQabd PQMMQthAend anYﬁT\a,zqvb“x2~5: 11-25 m2
Porimeter = [4'5+2"5']"(2 = 19m

| ‘e = 2 = 0m _ .
qu'\th Rario B o = B> 5M

Ng from Skempton ewrve (P- 1%, Fgue 64 Verghuse)
for D/p= 725 ;No =90

NTN-F




D———
"o Qb= Ay, e Ne =[1195][30] [0]=3038 KN
Qf':-O(,C ZA}—‘:[J'O g0 [[ 14 x20 =Q4 00 KN
Jl: ]['khperﬁmeter
heree, o =1-0 [sou—to—soitﬁricﬁmj
' Qu= 3038 +8400 = 11,438 KN

Lesser-v oj% the sbove two Qu is the cartoup Qafaeiw,
thus Qu= 10,650 KN

| -~ _Bettloment : o
Ex 47 A, group of nine pj,lp,sqf 200mm diameter SPaeadL(?i 0'52{2’&2“'_
Pogeos Ok‘ Cd»loqci 400 KN'hito o Jom —th'lck—c,acudi eor with son .
Vqr*ahese Tt penetrotes to a depth Of §m n the QJZ% i%er., TIf :tt;l;(j_ ej_oﬂ
1o normaliad consolidated with o \W=4o°/ , estimade i
probalule seitement of the. pile. greoup. Ass uri\ej: Sa*lﬂﬂi. vl
woder contert is 39v.; G~ 2 F Gn +he woder Level Ts

Lok, § =20 kKN /m3, |

— X
72
=

NN

;\\\\\\\'\\\I\ \\\\\\\L |\|

2z B9 47

WA

\\\\\\g\\\\\\\

\

‘3—1_ |
=iz_x6% ’ %v

=2m 4 joom T —

-cq.
om'!
LAssume vodt Level. far O‘"des‘risj

NTN<§
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Step1®  DeterminateChartacternstics of- soit,

Cc = 0'009( LL-10)

= 0'009 (40—1o)=0‘2:}
eo = wGS Sr‘ = _IOO'/. =1
Sr
| = 0'39%R2'F =105
b o
) Calerdote 2>, depth XX ; the assume Jevel of roft where. AP 1S
releosed from -the -[-DP 0-&_ p.LUL

L =256 _ 4m from topof pile

\

3
thiekness o} compressible. ia,udar' —ﬁrr 4his P.LLQ, arr’an?o'mzm,
H=10-4=6m
mid depth Hfg = 6/p =3m  ; l.e,=1m

below the pile Top

@ .
) EnQar'%e area ot C.G. = [3/2.+1'2 +3/2‘]2=(4'2)"_—_ 1%-69m

en n KPay H;so 1nst make

I oo its not giv .
400 8 ‘convert It mto KN ba:wlﬁp%

p = (4'2)2_ g with g, and diide it
wWith new™ Oy
=22t % KN/mL ‘
P, = (20~19x(fjm} + 3'3) = FoKN/m2
initial ':(f’—f’i'.d depath o §

-

( assurmm 'na sub W‘?&A)

LA . -,,----yuuuuvvvvvvvl)I)DI)I)I)I)I;I)I)DU”TJMI)‘)IW

NTN-9



CE 343

Qe A %muf) ofrine piles (each. oMM diamater, 15m ima and. 1500m»
S?‘“*“ﬁ) is dmven mto {a? dom'momt 501 dlf zo cm:jm
design doad. O‘S' 19,000KN (dead zood = g0UOKN  an ve

os 3X3 with cut- Gﬁz(,wei,af 2.0m below

KN ). Lv.s are QoL
artoumi ALvel ond%ﬁnd woker -\:a{»b. ok GL The unduuam% so1l
charaetemsties are s follows :

Depth. from GL (m) : 0O~30 3025  125n25¢

Cohesion, & (KN/m2) . 25 40 125

Uquid Limit, L (7.) : 40 23 " 40
Moistwee content, w (7.) © 28 27 25

Dry density, ¥ (kN/ms) : 16'5 130 1%5
Satuwreked. O\ensﬁa«) ¥ (kNIm3) : 195 195 906
Specifie %“C‘V:‘*H"GS 1 268 269 231

Estmate seitloment of the pile arqu undee the sustained. {oaohrﬁ
Solution : A X
. N

S % %2 QO ¢ € € 8 & € @ © @ B @ 6 8 O 6 & £ 5 & B B o B & o e




e

- = nsterralle.
Load transfer Level ok 0-0, 3L (L :er:lc:ﬁia) ey Jouger
: =232x4'5 =3.0m.
\.&, 4'5-35 = 1'5 up Yo ~thetop GS’ P‘m__
Initial gtress ax 0-0 (before
D) for 3:0m of ClOua-J = 195X3 = 585 Kia
i) for 9%m of clay-2 = 19°5X9'5 = 185 - 25 KPa.
i) for 3-0m 03 doa,:,) _ 900X3 =600 KPy
V) dess 3+95+3 = 15:5m water =9 8X15°5

= 152 KPg

Effective B at fevel 0-0 = 5%'5+185-25 460 -152 =152 kfa
Effectve Py o Aavel 1-1 (Sm balow 0-0)=152% [5% 20 -5%9 '8J= 2073 Kled
Effeckive P, ok wvet 2-2 (5mbelow 1-1) =203+ [5x20 ~5X9 8 =259 kR
Effective Po ot dvel I3 (5m below 2-2)=254 +51 = 305 Kfa

_%_232_: Consolidakion inerease Of pressww assum‘ma 9:1 distmbution of-

vamoun lwvels down to dead Load..
Component & obutrratt locd:

dood Jood = 8ooo KN

AP ot (0-0)Level = 8000 (“/4 (1'5'+1'5+ Q'EG.’_'xo.>1>

AP ot (1-1) fevel =BG X T(36)"
2L
2 (o5

AP ox (2-2) Leved = gjj:%i); =550 KPa <107 of APat (0-0)
AP ot (3-3) Mwel = _T86 X (3:6)*
' (36+ Wxa)
$op3 : P’ and AP ok mid hagits :
) Mid height of duvels (o) & (2-1)
?;___ 152+203 _ 1335 kP

2

AP = ?%Q‘*‘l?)& - 462 KPQ
a3,
° P‘;+AP=1¥:}'S+4€2-€4O

s N(r=.
= 8ovoX 2= (36)*
= 386 K

36

= 99'4 KfPa

KPa_
NTN- (L

e i




-
’\D Mid Mahts of duvel kil) £ (2-2)
pi = 2034259 _ 999 Ka

e 2
AP = 138455 _ 965 Ka
2

S P4 Ap=229+96'5 = 3955 Kfa

W) Md Mahis of lovel (2-2) & (3-3)
Py = 2§i‘2*_3°5_ = 280 KPa

AP = 55'0';_9—9'4 — 40 kfa

So P/ Dp= 280 +42 = 322 Kfa

___%—Leﬁ_: And e, , Co ote

Sl vl compress in ey’ , e 8 Jaiar
Co = 0°0OD9 (LL-10> = O 009 X (40—1o)= 0 2%

€= WGs _ 925 , 2H _ 068 3r = 40fer
Sr‘ 100 100 10"0'/'
Satwadtion

deps ¢ Sattlemaent Calewdodion: /
Po +Ap
SRR R L

/
o

1+0°'6R 810

= 02 0
~'[ LA P ez:ﬁ- ]K:‘)‘O‘G'O=450mm/

=016 X 0'56 X500D

Similodliy, g ='O'16x3 ,Qoa jz';_ } X50T0 = 016 x0* 15 x50UD

= 120 mn

4z = O 16 % iloa %}- X 5000 = 0'16 X 0+ 06 X 5OUD
= 48 mm

S{: = JQ; = 450 +120+48 = 61 mm = 618 ep

(Ahs)

L NTNA42.
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