Tutorial 6
(Pile Foundation Solution)

1. A group of 9 piles 300 mm in diameter is driven in a square grid with spacing at 900 mm
center to center. The piles are cast in site and are 10 m long. The unconfined compressive
strength of the clay is 70 KN/m?. Compute the allowable load on the pile group on the basis
of shear failure criteria for a FOS of 2.5. Take adhesion factor as 1.
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2. A square pile group of 9 pile

ged with a pile spacing of 1m. The

s of 25 cm diameter is arran
bearing at the tip

hesion of clay is 75 KN/m?. Neglecting the

length of pile is 9m. Unit co
ity. Assume adhesion factor as 0.75.

of piles, determine the group capac
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3. A group of 9 piles 12m long and 250mm diameter is to be arranged in a square form in a
clayey soil with an average unconfined compressive strength of 60 KN/m?. Work out the

center to center spacing of the piles for a group efficiency factor of 1. Neglect bearing at
the tip of piles. Take adhesion factor as 0.9.
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A circular pile group of 16 piles penetrates through an unconsolidated soil of 3.5m depth.
ing is 800mm. The average unconfined

The diameter of circular pile is 60cm and pile spaci
compressive strength of the material is 60KN/m? and the unit weight of soil is 16 KN/m’.

Compute the negative skin friction on the group. Take adhesion factor as 1.

Arwen i

t)o'aé predlniz 46.
o Comnont dated forl

lewptn of ghr = Rz 25 C
AT ]

Liametey C )z Gotrn~ 060 .

acnma ()= foomm =0:80m,
J

R el

NS‘ oYV SHra~gha —~ GobnIm®.

ez 69 . Tolenlm? s
/2 - Tolenivm
Y- 16wl

o =4.

(atecdodkon of  —Ve S }prm/.
) CM\&UV\3 ‘w\&m:@& .—@ulwz,l

QN&(—‘(g): X QNJ(: (%9

2 = L
Qe (g) = XCA | Pasen @ G Yot A Sad LGM@%‘ ;a??z
A ) |
= 1£ R0 qu\oﬁox’;-_roj,
AN
o)
Qusp(g)~ 129422 X 36 = 3164, RN . 2 > 2
9 CoM:&qu Weck r-?o-‘\\\NL'/ . e - S
s O (@) Q 0
Queton= < k(. ¥l & ).
2 o [S) [§) (8
= 14207\{9_* {247 +3‘Sj A T16+3 0% 3x3). H——f—F—H
_ 0:30: 4o 080 ©OFo.oRo
= 436UEN . i L=(8xo8e) 40354070
oqoctee. Sia ngw}n\ (CYIN AL «T@? fu g
9 ghent ”‘é olsug o
s (B.

O Qusecg )z 2166 F2EN-

Tutorial Solution | Pile Foundation | Abhash Acharya'



5. Design a friction pile group to carry a load of 3000 KN including the weight of pile at a
site where the soil is uniform clay to a depth of 20 m underlain by rock. Average unconfined
compressive strength of the clay is 70 KN/m?. Take FOS = 3 and adhesion factor as 0.4.
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Determine the group efficiency of rectangular group of piles with 4 rows and 3 piles per
rows. The uniform pile spacing is 3 times pile diameter. If the individual pile capacity is

100 KN, what is the group capacity of pile according to this concept.
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7. A 40 c¢cm square pre-cast RCC pile is driven by 9m into a sandy bed. The SPT results
performed in this ground are tabulated below.

Depth 1.5 3 4.5 6 Fg g 10.5 12
(m)

N- 4 6 & 12 20 24 35 39
Value 1S

Compute the factor of safety available if 1100 KN of compressible load is applied on this
pile.
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8. A concrete pile of circular cross section with diameter 400 mm is to be driven into a
homogeneous mass of cohesionless soil. The pile is required to carry a safe load of 650
KN. The static CPT conducted at the site indicates the average value of qc = 40kg/cm?
along the pile and 120 kg/cm? below the tip level of the pile. Compute the length of the

pile with a FOS of 2.50.
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9. A 30cm square pile 15m long is driven in a deposit of medium dense sand (® = 36° Ny =
40, Nq = 42). The unit weight of sand is 15KN/m®. What is the allowable load with a FOS
of ¥
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10. A concrete pile of circular c/s with diameter 250 mm is driven int a saturated clay deposit.

The undrained shear strength varies linearly with depth z and the relationship can be
expressed as ¢y = 25 + 4z where ¢y is in KN/m? and z is in m, measured form the ground

surface. Determine the ultimate load capacity if the depth of penetration is 12m. Given that
the adhesion factor is 0.80.
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11. A reinforced concrete pile of size 30cm * 30cm and 10m long is driven into dense sand
extending to a greater depth. The average total unit weight of the sand is 18KN/m*,
Determine the allowable load on the pile by static formula is ® = 32°. Use FOS = 2.5. Take
Ng = 25. The water table is closed to the ground surface. If the average Ncor value is 15.
Calculate the allowable load on the pile by SPT approach.
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12. Two independent loading tests on 320mm diameter short bored piles in clay yielded the

following results.

Embedded Length of pile (m) Added load at failure
2,5 115
2.9 I

Assuming the adhesion is effective over the whole of the embedded length, estimate the
mean cohesion of the soil and shaft adhesion factor to be used in extrapolating the test
results to larger piles. The unit weight of soil and concrete are 19.2 KN/m® and 24 KN/m?

respectively.
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13. A pre-cast concrete pile (35cm * 35cm) is driven by a single acting steam hammer.
Estimate the allowable load using
a) Engineering News Record Formula (FOS = 6)
b) Hiley’s Formula (FOS = 4)
¢) Danish’s Formula (FOS = 4)

Use the following data

a) Weight of pile = 73.5 KN.

b) Maximum rated energy = 3500 KN-cm.

c) Weight of hammer = 35 KN.

d) Length of pile = 15m.

e) Efficiency of hammer = 0.8.

f) Coefficient of restitution = 0.5.

g) Weight of pile cap = 3 KN.

h) No. of blows for last 25.4mm = 6.

i) Modulus of elasticity of concrete = 2*107 KN/m?. Assume any other data if necessary.

o) U;MS ?»vx%;v\qe»vj veuy Pecord, ’—pq(vv\—\_}\\(\.

Y1233 ggy 9rEN.

Q= E\w= 8soox 08 - ypaypen: D R SOL‘L =

5 °‘2S%. oo :
€ F& brwR 25y
™ .
s RS~ 0-So R F6:L0- . ks
LA DY ot s o-g”L%:KSU ,{m—f— Q) \)\m3 "Do\wJ\«‘J j;ﬂ [
13 B85+ So
s Qu= W) N,
6 . = o uY . S+ 30/2
b) . Ubwg Wiley'S o :
\'3 % ’ C&ku\\u—\‘»m"ﬁ, c : — 250040 8" R o0
—_— e
CQR; "O\'\VLBY\(,\‘ C=C 4G+ C3. R }%‘_’\ _\_O.Ssu e"~'\’D-¥0'JSo_
S-S = Y‘S-osﬁr 0¥ FESS | F
2 & B Wiee
= €A, S| g2 wl) P
En et R el
sy = 0943R= 0048 Ry AE
(e | & 8™ ’\VV\“"%(S%'NQ“N\QM. e
= S(ODXYUO\/\O'B‘ — ) - w i
S . C= o0 -oo\} Qq. 3425 +2hloT % (671
o ‘\——2‘ Took Qu\: R 500X o KO &
L, $9. o vus s S ST E
. o Ly - S ik
S ¢ > oy L oSkl

P= A2SA3= A6 SRV

. 0 SRR T
€p= 6 SEF6SO = g 4 Ran By, 21X 4930w
i SATE. @y = 4016 e U -
R4

o AN Qfﬁ i suer-
vy

Tutorial Solution | Pile Foundation | Abhash Acharya

¢
; w-\—'iqf;[_"_’fﬁ}
Moz Torp WP




14. From the following figure of pile group, determine a load P g
carried by pile D1 and D4 if the resultant of the load on the @@ /@ F”‘
pile group falls exactly on pile B3. The load on the pile group —-@-—@——@"@ fon
is 8000 kN. Assume that the pile cap is rigid. o -—@“‘@“@"@ %
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15. A group of 16 piles, 4 in each row was installed in a layered clay deposit. The diameter of
each pile is 500mm and their center to center spacing is 1m. The length of the pile group
is 18m. Estimate the safe load capacity of a group with FOS of 2.5. The adhesion factor
between pile and soil in each soil layer are shown in figure below.
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16. Determine the ultimate load of the ¢

oncrete pile as shown in figure. Use necessary charts

provided.
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