Bridge Automation®

Pile Foundation
Materials

Rebar Yield Strength

Concrete Strength

Concrete Density

Soil Density

Footing Dimensions

Width (longitudinal)
Length (transverse)

Depth

Piles

Number of Piles

Y Offset

X Offset

Column Dimensions

Width (longitudinal)

Length (transverse)

Area

Soil Cover

Depth
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fy == 420MPa

fio:= 25MPa

kN

I il .= 20—
soil 3
m

kN
r conc = 25_

m

Witg:= 10m
Iftg :=10m

=}
1]
(o]

1
Yoffset = E"thg' 700mm

1
Xoffset -= Eﬂftg - 700mm

Weol := 1000mm

leol = 2000mm

areago| := WeolAcol

dgpi] == 150mm

Yoffset =4.3m

Xoffset = 4.3mM
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Bridge Automation®

Reinforcement Clearances

Top Clearance clryop = 75mm
Bottom Clearance clrpot := 150mm
Loads

Axia := 100000kN

M o := 100000KN>m

Myy = 100000kN>m

Calculations

Iy = yoffsetzm Iy = 1.479° 108 r‘rm2
2 , 8 2

Iyy = Xoffset N Iyy =1479° 10 mm

Axial Load Due to Column Load + Soil + Footing

P:= Axid + (lftngftgfdftg)* conc * ('ftgf‘Wftg' areaoo|)>dsoi|>f soil

P = 106544kN
Maximum and Minimum Pile Reactions

P . Myy ¥offset . Mo0¥ of fset

= 19132kN

P Myy%offset My offset

= 7504kN

Effective Column Dimensions

lcol  Weol
Weoleff 1= | @r€agp)*——%—— Weoleff =1m
Weol leal

Icol
lcoleff = <’:\rea<:o|><w—I lcoleff =2m
COl
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Cap Reinforcement

Bottom Reinforcement X-X

) P MyYoffset
Pleg = — + ————
n

Ixx
Critical Section

1

CS=—=Ww
> coleff

1

Yes = EWftg' cs

1 2
Mfg:= - E Yes Htgditgf conc

1 2

Mgl == "5 Ves Atgtsoil ¥ soil
Mpile := 3’H|ec>(YOffset - CS)
My = Mpile + Mftg+ Mgj|

f:=090

Solver Initial Guess

Ag:= 10000>n*m2

a:= 1000mm

b = Iftg

d:=dstg- Clrpot

Given
 085fpb

7

My = Saof, 7 - agq

~

e e 2di

result := Fi nd(AS,a)

D:\Documents and Settings\George
Rowe\My Documents\c++ projects

Copyright 2003 Bridge Automation
All rights reserved

Filec = 16225kN M yx = 100000000 N>m
cs=05m
Mttg = - 6328KN>m
Mgil = - 304kN>m
M pile = 184965kN>m
My = 178333kN>m
d=23m Effective Depth
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Ag:= result0
a= reﬁult1 a=43752mm

Temperature Requirements

1. 2 it
—>m2><—g = 2646rrm2

Minimum Reinforcement - 1.2 Mcr

2
Ittt
S:= —g)d 9
12

fr == 7.5% /f‘@psi

My = 1.26%,

Given
A
a= S
0.85¢'cb

7

My = Saof, 7 - agq

~

e e 2di

result := Fi nd(AS,a)

Ag:= result0
a= reﬁult1 a=43.708mm

Top Reinforcement X-X

) P  MyYoffset
Al = — - ———
n Iyx
CS. 1-W
=5 col eff
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Ag= 221364m‘n2 <~ Controls

My =1946" 104kN>m

Pile; = 10411kN

cs=05m

Solve for Area of Steel, and dimension a

Compression Not
Tension
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1
Yes = EWftg -GS

1 2

Mttg:=- SYes Artg9ftgf conc Mg = - 6328kN>m
12 ~

M il = "5 Ves Attgdsoil ¥ soil M il = - 304kN>m

Mpile = 3Piler{yoffset - CS) M pile = 118686kN>m

My = Mpile + Mftg+ Mgj| My = 112054kN>m

My := if (My > 0.0KN>m, 0.0kN>m, M)

f:=09

Solver Initial Guess

Ag:= 10000>n*m2
a:= 1000mm
b 1= Witg

d:= dftg - Clrtop
Given
AHf
Lo Ay
0.85f ob

7

My = Saof, 7 - agq

~

é e 2a
result := Fi nd(AS,a)

e~ Solve for Area of Steel, and dimension a

Ag:= result0 Ag=0mm

a:=result a=-9802" 10 mm
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Temperature Requirements
. 2 Wrtg 2
n ¥— =

1
—8>1 2646mm

Minimum Reinforcement - 1.2 Mcr

Ag:= 1000m’n2 Guess
2
Wittt
S:= —g)d g
12

fr == 7.5% /f‘@psi

My = 1.26%, My = 1946" 10 KkNom

Given
A
a= S
0.85¢'cb

7

My = SAS"(y’?{‘1 - E:'

é e 24
result := Fi nd(AS,a) e~ Solve for Area of Steel, and dimension a
Ag:= result0 Ag= 21418r‘rm2 <~~~ Controls
a= reﬁult1 a=42332mm

Bottom Reinforcement Y-Y

. P MyyXoffset
Pleg:=— + —2—"  Pile; = 16225kN Myy = 100000000 N
n |
yy
1
cs = E|C0|eff cs=1m lcol =2mM
Xcs = EI cs
=5 ftg
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Mfg:= - é >‘c52>“thg’dftgff conc
M| == - i XcsZ’Wftgfdsoil’f soil
Mpile = 3’H|ec>(xoffset - CS)
My = Mpile + Mftg+ Mgj|
f:=09

Solver Initial Guess

Ag:= 10000>n*m2

a:= 1000mm

b 1= Witg

d:=dstg- Clrpot

Given
 085fpb

7

My = Saof, 7 - agq

~

e e 2di

result := Fi nd(AS,a)

Copyright 2003 Bridge Automation
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Mftg = - 5000kN>m

Mgil = - 240kN>m

M pile = 160627 kN>m

My = 155387 kNom

As = result ) Ag= 190128m‘n2 <~ Controls

a:=result 1 a=375.782mm

Temperature Requirements

1. 2 Wit
—8>m2><—g = 2646r‘rm2
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Minimum Reinforcement - 1.2 Mcr

2
Witgdft
S:= —g)d 9
12

fr == 7.5% /f‘@psi

My = 1.26%, My = 1946" 10 KkNom

Given
A
a= S
0.85¢'cb

7

My = Saof, 7 - agq

é e 24
result := Fi nd(AS,a) e~ Solve for Area of Steel, and dimension a
2
Ag:= result0 Ag=22114mm
a= reﬁult1 a=43.708mm

Top Reinforcement Y-Y

P MyyXoffset
Pileg = — - —2 Pile = 10411kN
n Iyy
1
csS = E'ooleff cs=1m
- — l f—
Xcs = Elftg- cs Xes = 4m
1 2
Mttg:=- 5 Xes Witgditgf conc Mttg = - S000KN>m
1 2
M il = "5 Witgpsoil ¥ soil Mgoil = - 240kN>m
Mpile = 3Pler{xoffset - CS) M pile = 103069kN>m
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My = (Mpile + Mftg+ M) My, = 97829kN>m
My := if (My > 0.0KN>m, 0.0kN>m, M) My = OkN>m
f =09

Solver Initial Guess

Ag:= 10000>n*m2
a:= 1000mm
b 1= Witg

d:= dftg - Clrtop

Given
A
a= S
0.85¢'cb

7

My = SAS"(y’?{‘1 - E:'

~

e e 2di

result := Fi nd(AS,a) e~ Solve for Area of Steel, and dimension a

Ag:= result0 Ag= Or‘rm2

a:=result, a=-9802" 10 4

Temperature Requirements

1. 2 Wit
—8>m2><—g = 2646r‘rm2

Minimum Reinforcement - 1.2 Mcr

Ag:= 1000m’n2 Guess

d:=dstg- clriop d=2425m
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2
Witgdft
S:= —g)d 9
12

fr == 7.5% /f‘@psi

S=528m

My = 1.26%, My = 1946" 10 KkNom

Given
A
a= =
0.85¢'cb

7

My = SAS"(y’?{‘1 - 24

~

e e 2di

result := Fi nd(AS,a) e~ Solve for Area of Steel, and dimension a

N

As = result ) Ag = 21418mm <~ Controls

a:= reﬁult1 a=42332mm

One Way Shear

f:=085

X-X

_P. MY offset

C: C = 16225kN

n Iy

M oy
1.2 P DeYoffset T = 10411kN

n Iyx
Critical Section

1
cs = Echdeff + dftg cs=3m
1
YCS-:E’Wftg' cs Yes =2mM
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Vu = 3piles>C - YCs*ftg’(dftgff conc * dsoil ¥ soil) Vu = 47365kN
Ve = 2x¢[Topsidrig{ditg - drpot) Ve = 19513kN

Vu
Vg = —- Ve Vs = 36210kN
s ;= 300mm Assumed
A (VA

(dftg' C|rb0t)>fy Ay = 11006mm- <~~~Controls
— o _ . A

Vy = BpilesT + yeodrg{ditgt conc + dsoil** soil) V,=3254" 10 kN
Ve = 2¢[Topsidrig{ditg - drpot) Ve = 19513kN

Vu
Vg = —- Ve Vs = 18773kN
A (VA

(dftg' C|rb0t)>fy Ay = 5706 mm

Y-Y

P MyyXoffset
C=— + Y C = 16225kN

n Iyy

P MyyXoffset
T=Ll . DOTE T = 10411kN

n Iyy

Critical Section

1
cs = Excdeff + dftg cs=35m

1
Xcs = E'ftg- cs Xes =15m

Pile Compression Case

Vi = 3pilesC - xeAeg{ gt conc + dsoil* soil) Vy=4769" 10°KN
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Ve = 2x¢[Topsidrig{ditg - drpot)
VS = T - VC

S := 300mm Assumed

Vs

Ayi= ————
Y (drg- Clrpot)y

Pile Tension Case

Vu = 3pilesxT + Xcs’*ftgf(dftgff conc t dsoil ¥ soil)

All rights reserved

Ve = 19513kN

Vg = 36596kN

Ay = 11123m112 <~~~Controls

Vy=322° 104 kN

Ve = 2x[Fopsidsig{ditg - Criop) V¢ = 20136kN
Vu
VS = T - VC VS = 17765kN
A Vg’
= > 2
v (dftg' C|rtop)’fy Ay =5233mm
Punching Shear
f =085
P = 106544 kN Column Axial + Soil + Footing
1
csy = E’(dftg + loolef) csy = 225m
. — l —_—
csX:= E(dftg + Wco|eff) csx=175m
bg := 2{csx + csy) by =8m
area:= (Wftgiftg) - 2¢csxesy
. Ny -
Vy = gP - area{dgiif soil + et OonC)-fo— Vy = 118247kN
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- min(Wftg, |ftg)
¢ ma)(Wftga |ftg)

4 45 ¢
factor := ming~2 + —94"
& Dbega

V= factorx,/f'cmsibo{dftg - d rbot)

Vsi=Vy- Ve
s := 300mm Assumed

Vs

Ay =477
" (drg- Clrpot)y
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factor = 4

Ve = 31221kN

Vs = 87026kN

Ay = 26452mm



