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The ultimate bearing capacity of a pile is the maximum load which it can
carry without failure or excessive settlement of the ground. The bearing
capacity also depends on the methods of installation

where,
Q,, = Ultimate load on pile

A. Anaiytical Method Qu Qap = Allowable load on pile
: |Q R ] =T W l < W = Weight of hammer in kg.
(i) up eb sf T H = Height of fall of hammer in cm.
2 - S = Final set (Average penetration of pi
(i) [Qup = BoAs + dsAs| T T hammer f(or last ?ivepblows in crr?) Sl ok
where, C = Constant
Q,, =Ultimate load on pile T T Qg = 2.5 cm — for drop hammer
Q,, = End bearing capacity TTT = 0.25 cm — for steam hammer (single acting or
Q= Skin friction 7 double acting)
0, = End bearing resistance of unit area. WH
() Fordrop hammer |Qap = M

g, = Skin friction resistance of unit area
A, =Bearing area

2 WH
A =Surface area | (d) For Single Acting Steam Hammer |Qap = 6(S+0.25)
(ii) where, C = Unit Cohesion at base of pile for clays
. - . | . _ (W+ap)H
(iv) where, o.= Adhes‘|on factc?r | | (e) For Double Acting Steam Hammer [Qap = 6(S + 0.25)
ac =C, = Unit adhesion between pile and soil.
¢ =Average Cohesion over depth of pile Wherg,, P = Steam pressure
cC= g p Pl and a = Area of hammer on which pressure acts.

(i) Hiley Formula (I.S. Formula)

Qyp
(V) |Qgate = i% where, F_ = Factor of safety. | - N, My WH of ] G, where, F =Fa_ct_or of safety = 3
w=" " |[He=F n, = Efficiency of hammer
. S E n, =Efficiency of blow.
Vi) |q. =Qep, Qs F,=3andF,=2
safe
b B L piap el A48
~F =F,=2 , [n, = 0.75 to 0.85] for single acting steam hammer
(vii) For Pure Ciays (Qup =9C.A, + aCA, [ = 0.75 to 0.80] for double acting steam hammer
B. Dynamic Approach for drop hammer,

Dynamic methods are suitable for dense cohesionless soil only.




Energy of hammer after impact

- Energy of hammer just before Impact
= M whenw > e
b W+P P
(W+e?P) (w-ep)

where, w = Weight of hammer in kg.
p = Weight of pile + pile cap
e = Coefficient of restitutions
= 0.25 for wooden pile and cast Iron hammer
= 0.4 for concrete pile and cast Iron hammer
= 0.55 for steel piles and cast Iron hammer
S = Final set or penetrations per blow
C = Total elastic compression of pile, pile cap and soil
H = Height of fall of hammer.

. Field Method

(i) Use of Standard Penetrations Data

where, N = Corrected S.P.T. Number
N = Average corrected S.P.T. number for entire pile

length

Fy = Factor of safety
= 4 — For driven pile
= 2.5 — for bored pile.

lap = 400N] and qu = 2@

* Fornon Displacement Pile (H-Piles)

[a, = 200N] g, =N]

(i) Cone penetration test |Qup = AcAp + q?CAs

Where, g, = static cone resistance of the base of pile in kg/cm?

0. = average cone resistance over depth of pile in kg/cm?

A, = %(bl-J )2 = Area of bulb (m?)

[ g.and g, are in kg/cm?, A and A_ are in m? and Q,p isin kN. ]

UNDER-REAMED PILE

An'under-reamed’ pile is one with an enlarged base or a bulb: the bulb
is called ‘under-ream’.
Under-reamed piles are cast-in-
situ piles, which may be
installed both in sandy and in
clayey soils. The ratio of bulb
size to the pile shaft size may
be 2 to 3; usually a value of 2.5
is used.

sy =aCla<1.

I

Multi bulb under
reamed pile

A. =nb. L i Single bulb under
S2 u-e reamed pile

se =%Cla=1  Where, b, = dia of bulb, Spacing = 1.5 b,

-Q I
|

[Qup =QpAp + QS1AS1 + q52A32

%’@5& The ratio of bearing resistance for double underreamed pile to
that to single underreamed pile is 1.5 for sandy and clayey soils

Romamber
including black cotton soils.
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(i) For Cohesive soil Minimum number of pile for group action = 3.

|Q¢ = Perimeter - L a.C| for Cohesive soil. |ng = QuAp + qus| i e
where, Q= Total negative skin frictions

& Gn g s i
s = Applied load where, F, = Factor of safety. * For Square Group L
4 : X Size of group, i |
(ii) For cohesion less soils |B oS D] K{j——()— B 6—6
=(n-1S+
: : 1
Q= P x force per unit surface length of pile = P x EKYDnZ -tand where, 1 = Total number of pile Sio Bk titarn b
: If size of group is x.x 0 O O O
Q.= —PD?Ktand-y (friction force = puH) 02 0 afdaies
R ey s
where y = unit weight of soil. - D D
K = Earth pressure coefficient (K, < K< Kp) y - 2
& = Angle of wall friction. (¢/2 < 8 < ¢) O
GROUP ACTION OF PILE ¢ [Qyg = FOU% where, Qag = Allowable load on pile group.
The ultimate I?id . ' S, where, S, =Group settlement ratio
carrying capacity of the Column load =9 - ;
plle group. is finatly , | I } ik & Sg = Settlement of pile group
Shoen-tedha: smalisr Pile Cap S, =Settlement of individual pile.
of the (i) Ultimate load T Y 7 T . (i) When Piles are Embended on a Uniform Clay
carrying capacity of n  Soil / / Skin friction o —
pile (n Q,;) and (ii) g:t\?vzi(rj]etge V/ T’%?@Z’Q?SL? 8, = AH= 1CcHo |og1o(00iA°] and [%0 = = e .
UltimaFe o Carrying g;('f:ga\(;/tifh l r // / T End-bearing * o %0 o 2)
capacity of the single  the group as / K2 / on plan area
H a unit. 7 (base area)
large equivalent (block) T I ' zzz Al I/Of the grodh 2
pile Q). To determine ; ~ » R (L7272
: ingle equivalent | il t f block fai s
desug n load or ingle equivalent large pile concept for a group (block failure) 3 Df‘
allowable load, apply a K i//// /i/////
suitable factor of safety.
(i) Group Efficiency (ng)
N, = ﬂ_ Q,, = Ultimate load capacity of pile group Hard strata
9 n- Qup
Q,, = Ultimate load on single pile (iii) InCase of Sand
Sq (4B+27)
TR ke _>- S = S_? i (__—B 136 ) where, B = Size of pile group in meter.
For clay soil = |my, < 1| and |n, > 1
ysoil 5[y <] and [ng >




