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12m %
N
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P,=P, +P-W
P, = A,(C,N, +P,N, )

,

N, =49 Terzaghi
$=36" ——> N, =280 Meyerhof

N =55 B=£=30 Brezantsev
d B 04

S

2
P, =n—(0f—)[0+(9x1.7+12x1.92)55]=265 ton

=%k P, -tand- Aq

P,
3
4
i 4
s 4
P

E><10><(9><17)><tan(3/4><30) x(0.4x 7 x9)

+(Ox1.7+1/2x12x1.92)x 2.0x tan(3/4x 36" )x (0.4 x 1 12)
=448 ton
P, =265+448 =713
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' =90 kg/cm®
£ =0.6x3500

7(0.4)’

x 90 + 0.02><—4—><2100/103 =166.7 ton

2
B A+ Ay f, = 228XH04]
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D 1

N=40~60 —> ¢~40" —B¥ N =180
P, =0.1225[0+ (1.5x18.5+8.5x8.7 +1x 7.8)x180]
P, =2414kN
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N
v =18.5 kN/m?
v = 8.7 kKN/m?
Cu=50kPa

e N _

vy =19.3 kN/m?
v =10.6 kN/m?*
Cu=165kPa

(Y-V+) Je 0 S sl Clasein (V-1 ) S5

-
P, =P, xFS.=300x4=1200 kN
g 0olizu Uas- 5 oyg05] 51 sl g S polae gad b (157
Jof was: L=12.00m
P, =P, +P
P, = A,(C,N, +P,N, )
N, =9.0

=0° —>
\ {Nq=1.0

7(0.5)
P,,=—4—[165x9+(5x18.5+3x8.7+4x10.6)x1.0]

2
=LQfl(1485 +158.4)=291.6 kN
PS=%ks-Pd-tan8-As+?L(l_’o+2C_U)As
olas |, sdiins S5 sa¥ g0 Jawgie Sy plply g 9gdo0 2,0 AY S S A by, 0 a5 Ll
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Sy =Gy = 50(8)+165(4) _

12
A=022 (L=12m &'x)

88.3 kpa

E=%[0+(18.5x5+8.7x3+10._6x4)]=80.5

P, =0.22(80.5+2x88.3)x (nx0.5x12) =1066 kN
P, =291.6 +1066 =1357.8 >1200

oS o Al 5o S2als Sl pgs (58 ol .l (gobasdl e Sasl ool planl 5,8 0940 oo ounline
pgd i L=11.0m
P, =291.6 kN
(< 50(8)+165(3) _
11

81.3

U

> |

=0.24

LE=%[o+(18.5><5+8.7><3+10.6><3)]=75.2

P, =0.24(75.2 +2x81.3)x (m x 0.5x 11) = 986.1KN
P, =291.6+986.1=1277.7>1200 OK.=L=11.0m

—— use L=11.0m

0 vy, 4 Jo
PS=%KS-Pd-tan8-As+a-EU'-AS=0L-EU-AS
Jof = L=12 m
—— (0 Joseim»L=4m — %:%:8 — S8, 5=0.32

P, =0.32x883x (1x0.5x12) =532 kN
P, =291.6+532=824.2 kN <1200
£0 i L=16 m

— (@ e L=8m — S=T=16 0T 0-04
—  50(8)+165(8)
C, =227 2208

8 Cy=107.5

w |

=107.5

P, =0.4x107.5x(nx0.5x16)=1080.7 kN
P, =291.6+1080.7=1373.3 kN>1200 —— OK.
——> use L=150m
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371 mm

345 mm

(F-1) Jlo 10 aads olaie 4 0olizl 550 by, :(1¥-1+) JS

iJ>
wodgi oylgi oo HPY#exVeq Ldgp (6l (V-110) S5 50 oa o3ls Slasedis 4y a3 L
Japs =2(345+371)=1432mm =143 m
Gabuse =0.345%0.371=0.128 m?
pirS e S o e ]y O Jobo 4l (1alS 3 cl> ) Cond gad bagme g Cmls 57
J3| uud.?L=13 m
Pb=0.128[165x9+(5x18.5+3x8.7+4x10.6)xl]=210.4 kN
= 50x8+165x5
CU
13
A=0.21
P, =%(18.5x5+8.7x3+10.6x5)=85.8

=94.23

P, = 0.21(85.5 + 2 x 94.23)(1.43x13) = 1070.7
P, =210.4+1070.7 =1281.1 kN

pgd pwax:L =125 m
P, =190.1 kN

_ 50x8+165x4.5
- 12.5

C, =91.4

A=0215
P, =%(18.5x5 +8.7x3+10.6x4.5) =83.15

P, =0.215x(81.9+2x91.4)(1.43x12.5) =1022
P, =210.4+1022 =1232.4 kN
—— use L=125m
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Several dynamic pile formulas (use any consistent set of units)

Many (of the more progressive) building codes no longer specify the pile-driving equation(s) to use
to estimate pile capacity. A suitable equation is left to the designer (who may have to justify it to
the local building official). Several other dynamic formulae are given in Young (1981).

Canadian National Building Code (use SF = 3) as used in Table 17-5 but Cy simplified to that shown
bere

aEC - W, + n’(o.swl)
h=~ag © W, + W,
C = % C= %4‘ Cs

Cs = 0.0001 in.%/k (Fps)
= 3.7 X 10-°m%/kN (SI)

Note that product of C>C; gives units of s.

Danish formula [Olson and Flaate (1967)] (use SF = 3 to 6)

- [V - bl .
b= ive Ci=yzap (nisofd)
Eytelwein formula (use SF = 6) [Chellis (1961)]
- exbx _ — 01
P, TTCWIW) C=25mm = 01in,

Gates formula [Gates (1957)] (use SF = 3)

P, = aJe,.E.(b—logs)
P, =kipsorkN E, = kips-ftorkN-m

s Q b

Fps in. 27 1.0
SI mm 104.5 24

& = 0.75 for drop and 0.85 for all other hammers

Janbu [see Olson and Flaate (1967), Mansur and Hunter (1970)] (use SF = 3 to 6)

= b - L/}
P, s Cq = 0.75 + 0.15 W
. A aBL
K, CJ(I + J1+ G A= AES

Use consistent units to compute P,. There is some disagreement of using e, since it appears to be in Cy;
however, a better statistical fit tends to be obtained by using e, as shown.

Modified ENR [ENR (1965)] formula (use SF = 6)
1. ZSC.E),] |.A W, + W, mw,

T+ C W, + W, C=25mm = 0.1in,

Navy-McKay formule (use SF = 6)

P., = C.E.

W+oic) O

Wr

Pacific Coast Uniform Building Code (PCUBC) (from Uniform Building Code,? Chap. 28) (use SF = 4)

P, = &by C = W, + kW,
I3 W, +W,
k = 0.25 for steel piles
= 0.10 for all other piles
P,L

G= AE (units of s)

In general start with C; = 0.0 and compute value of P,; reduce value by 25 percent; compute C; and a
new value of P,. Use this value of P, to compute a new C;, etc. until P, used s« P, computed.
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> x? =2x3x(2.7)" +2x3x(5.4)* =218.7 m*
M, =850x0.5 = 425 ton.m

M, =850x0.45 =382.5 ton.m

1l petlys mad ;o )b sarlne gl cplply
850  425(-24)  382.5(-54) _ 0,

— P =
15 57.6 218.7
P, = 850 N 425(-2.4) N 382.5(=2.7) _ 34.2 ton
15 57.6 218.7
— P = 850 +0+ 382.5(34) _ 47.2 ton
15 218.7
— P =%+0+0=56.7 ton
P, = 850 N 425(4+2.4) N 382.5(+5.4) _ 23.8 ton

15 57.6 218.7
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