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‘ /" 11-Design of Pile Cap

Design of Pile Caps:- i1 ol o P
2% Pile Cap:-
R o e Rigid pile cap
ae) 5y dgaed) Jon JB oo laiialyy -
. Piles J) e r r t

% Number of piles below pile cap:-

Lol Goylel e el Ssacdl o g3 55 1 o) o 8,530 -

Total load
No. of piles

Load on pile =

-1 d.'SU' 5LC’_>A L0 KN} d_d.:x.\Jj -~

BLS 055 o) JUs oo FEai S, Rigid 86U 5a% Pile Cap Jl (55 o) (V)
| L deedd sbaid) oy gl plaa) 4355 Le 6,05 Pile Cap J)

dn.]m..:_. Zd)

| -Wher‘-_é:-'- o
"d'mi'n_- : Minimum depth for pile cap

(l) . pile diameter or width

Jeod) slaiad) gy g1 Glea) Lisbie Pile Cap IV Jash sl o) oy 595 of (1)
sse o OB jad Lol UL (e oylsxd! gos JUx o 38 M3

.9 gpacdl
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/" 11-Design of Pile Cap

% Arrangement of piles: -

- Spacing:

© 5 .=3 *d —— For friction pile
= 25* d ——— For End-bearing pile
=2 *d —— For pile rested on rock
®* 5 =6 *d ——— Forfriction pile

d : Pile diameter or width L s—ﬁl’

Where:
Z
S : Spacing between piles V\/q

13 S5, Pile Cap I oles) 5a85) ey S plasinly Golssd) s Jab L WL -

Smin. = 3d f}LM US) fJ 31
| IUEEEN e
- Edge distance: "e" . . _ | - -
e = Lo 15L*d e

take- |e = -d

/1\ /7 ’
5(___ A —A \ ———
) ‘L7 ‘7 s

ek

= @U slelye o Pile Cap I Jiol 25l s} B gamo oy ic

cgof piles = cgofpilecap = c.gofload i
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‘ /11-Design of Pile Cap

% Samples of pile arrangement: -

- N=1
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/" 11-Design of Pile Cap

2% Design of pile caps subjected to Normal force only:-

- Steps:-

1) Calculate number of piles:-
1155 p S Jandl (e 15 By ol 1 Jandl 5045 w3 -
piles = Q B3 a0l Pile Cap I ()5 L5l Jaan

get N

all.

83L5L s waly 08U LE

piles

2) Assume S . = 3*d and make a suitable piles arrangement.

3) From pile arrangement get the dimensions of pile cap.

ex.i- 1 : ]
L
B

25+2e

I
jﬁ

S+2e ' v ///// o
\k__

4) Calculate ultimate reaction on pile:-

Q _15*p

u_.
pile

Sl Sac)

Npilés/ oy adl aes

5y Critical sections for moments:- T /L;I;r |
dsacdt oy ple G55 pred) gl g Ul - @ + Z el "@
R — Lo | —

Ot Wl e |
My = ZQ* Z o0y O

" g MuI * 106 |

1 =G > @

fcu (N/mm)* B

=

M 10°
* u *
Urr 2 Qu. ZII dII = Cl\/ I

: fcu (N/mrrzx) * L
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/" 11-Design of Pile Cap

take the bigger d
Check d ¢ 20

if d < 20
take d = 2¢

6) Check shear:- @

u.u.»u‘u.o‘_\}q_c.“ ‘90—0 d/2¢w¢lc

Qs = 2 Q= Quxn B %§ // -
. . . . dy2
DAL (o9 13.9.')'-’““ LJ“J D) e J“"L’“ o~ P A -~
CJ"J' tLla.’éJl cals deSldl 551 s5J) ot N o
EX. Q., =2Q, .. - |
e Wsuy T u pile ‘ @
qu2 =3 Qupile

il Olasle g

&3l sl alll b oyl g ladl) pdad 131 & |

O, -
_qu = 2 /oAsx Qui
.‘ Wher‘e - L ! (::\‘ R ‘I/'\\‘ R (/’\\\ L g T
/OAS = (5_9_)'.%.“ &LLLS UA ‘L>~L..mJ| ‘LMJ : \\__/’_ —E{ ! \\;_// . R

o el G wesi | T T g

EX. Qg = 3piesx 70% X Qui

! L |

Gslexdl cals [ad)l g8 C_)_-,Jl &Lla_'a'Jl &3_9 131 %

No need to check shear V/M
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ﬂl—besign of Pile Cap

check shear :- b
qsulz_/;gi‘g_ Y 0.16 o N/mm?
\\w,X Kc
qsuzzf_,fﬂ'di Y 016 o N/mm?
L)X ch
if unsafe increase d

7) Check punching:-

Lob JS o dgaedl By oo d/2 aes e

Qpunch = 1.5 X Peol. - £ Qupile \’éir“f:‘l“". -
| y ' oo 7///3'/2
dﬂ:)’ﬁ.;\.]’ LJLC..Z" J.""‘th _/\\ {""::\";4/ -
G)QJI Skl 1o t_gu as - N g L)
Q punch
q, - punc q
i d x perimeter } pet
‘Where - a E
L quu = 0_316 [0’5.’.__] X cy
S T
**os

~ if unsafe  increase d.

' 8) Final thickness:-

= d sofer 10—15 cm

cover
9) RF.T:-
M .
Asl = ul = mmz /m
fy X JA;: dmn>5 Bm
ASZ = uz = mmZ/rh
fy x J x dmn>5 L
check :- A51& A52 > Asmin. =150 xd mm /m
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| /11-Design of Pile Cap

10) Detuails:-

LL%“QLA:J! Lglﬂ a.oLC CL)LL&:~LL°
D e 5% 5 sasmall Wl Gy plea Halaod ehaninl o3l lelie a0

Ssacdl sl Blss iy Byl vsar o) Ao JS Gu Gako jslae Jao cng

55k 535 OBy Ssacl oo 5% GsobI) gabs (v

T i pitch > 15 cm

Shallow foundation Ji @l 5 LS bl slel . (&

t,c= 10—20 cm &y Pile COP Jj il (0 a8 gby s (0
15em = 508 ol zmoly 5%, scale JL cover JI aw) o3 (1

L |

l N

cover

Aol Jial o)
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/ll—Design of Pile Cap

% Example: -

It is required to design an isolated pile cap to support a column
(400x1100mm) carries an axial load of 5000 KN , If the pile capacity is 800
KN and its diameter is 500 mm.

[ F,= 30 N/mm® , F, =360 N/mm” ]

" Solution "

** Given

* P.o= BOOO KN

* Col. dims. = 40-x 110 cm

* Qq= 800 KN

* plle 50 cm

* F, =30 N/mm’

* F =360 N/mm

* Calculations of no. of -pi'leé & arrangement:-

C115xP 115 x 5000

anes? : = = 7.18 taken 8 piles
' Q - glven o 8'0'0 s 0.50 ® 050 .-
L - 180~ !-1._50
: w - 937 5 KN Secz S-héar___?“' A3 e 130 —E_;'
) u/pale . 8 . R 13 "l S \f) Jc
_ - e -_ o @ \r, I p 3-_53“0-?/"' 1
Assume ... S_:_-éd =1.50m - o 17777/
~ e=d=0.50m - —>:°— — (-JE/ 3 T
|77 2
M, =-[1x055+2x13]x937.5 040 7 D =
= 2953 KN.mm/B L ;*l, _ (*\ I L/&*;) I
M= 3 x0.75 x 937.5 1 - 13
= 2109 KN.mm/L L‘—-———‘L 4Oq_tc-l—éHear




/11-Desi9n of Pile Cap

- d

2953 X 10

\/30x

2109 X 10

\/30x

but dnin= 29 =2x 500 mm = 1000 mm

= 661 mm

dbigger‘

= 530 mm

Take d = 1000 mm = 100 cm

= 661 mm

** Check shear :-

* For section 1

Q51_2x9375+50%x9375

2343.8 x 10

. 3600x 1000
B d

= 0.65 < 0.16

* For section 2 : S'afe #

Q52_3x9375~28125KN

—_— T

2812 5 x: 10

4000x 1000
B d

2071 < 9q, "

. Safe #

30

7z

** Check punching :-

30 -122 N/mm

1.5
Q, = 1.5x 5000 - 2x0 5‘x 937.5 = 6562.5 KN

“50/
6562.5x 10 ,
- 0.94
1000x 2(1400+2100) ~ 0204 N/mm

G,z 0.316 [05 +11 1%

pu = qpcu

<

= 100cm , t = 100+15

cover

=115cm

safe

~

! d/2 =05
\ :’
V
1
N
|
|
o |
oy
-J

PREREN
[
\\.—/

/

———-

1 110+100 ___

L e
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11-Design of Pile Cap

** RF.T:-
A, . 2953 x 10° 2759 mnd/m
17 360 x 0.826 x 1000 x{3.60!
B
A 2109 x 10° 1773
5,z e T
27 360 x 0.826 x 1000 x14.00
L
A; =150 x 1000 = 1500 mnm/m < A5 Ok
min.

< As; Ok
For Ag = 2759 mn7/m  Use 8 $22 /m

For A_=1773mm/m  Use 7 $18 /m
2

X% o - _____
Details : | | ==
’ : - (0.00)
LA A 4 ]
NE P12 (-0.6)
N, PN
8 g22/m ' ‘
YR s o0 e oo o o ol (-1.75)
Tl | | T
76 18/m < (-1.90)
. l o Sec, X-X
R | - 015
015,,05 075 075 | 075, 075 .osj I,
L Lols
. 0
VARRAN VAR 7L o
[ B —_—t ] \ —— !
\\l_/l ‘& S l ~
2l T / o
© 3
X NINN7 L | x
A ] 1 o NV |
m

PR
/
\
~
~
/
\
~

_‘
[0}
&
N
N
~
3,

1.30
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