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Isolated Column Footings on Piles

| R = 2455" {;7{/785‘:2‘)3)(1_0ad factors = 14DL+17LL)

12" 5g. Col

P | St Capacity factors,$ =090 (Flexure)
= ‘ =085(shear)

1) C 0 /~ 3
PREIIN p 4 po0psi

9:3" x 0B85 = 3,400 psi (stress block)

™ Up = 4V4,000 = 253 psi (2-way)

c

7 x086 =215 psi "
. 200

fy = 60Lsi, Anin * 65 000

Use Ppy, = 0QOO5

=00033

Cmax =075(00285) <002/4

4 - aou;b (60,000, 44 Ap(bott bars)

___t Net factored soil pressure =

9, = 2455+ (925)* = 2.87ksf

Use Fig. 23.2 ‘a/B =1/925 =0//; g, /v =2,870/2/5 /3.3
Min. o =0/05 (11]) =11.7" Use o/ =12", t=/2"+4"='4"

Check shear at de: Vi, = 2.87 (3—225—*249 x363)-58.6*
_ 58600 _ : .
7, *055 (24)(12) ° 239 psi ok < 253 ps/ ,
Steel required at ab: My -2.87 (9.25) @%5’ = 226"

Use arm =2 110" T=27/12 /110 =247* =27/12"
(a=220") +(090)(60) =4.57 59.1n.
Crin = Q005 (11)) (12) = 6.66 5q.in = Ag > 4.56 59./n.
Use I1-*7@ /0% ‘cts bothways, As_= ©.60 sq.in.
Say ok
See 5h.2 for check of compressive stress block
anad development /length.
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Check compressive stress block atab -
C=T=247%
+34=726sq.in.
085 =/11"=065"<2.0"0k .
Arm = 12-=5=/1.67 "> 11.0" but since Cm,n,
controls As, no reduction in As is possible
Check dlevelopment length :
L, =384, = 38(060)=228"0k < 4-0"
Kall: (5ee DP /8-1 Shs. /{2 )
V\ R =87t =/4(38)+17(2.0)

' 2" Marsonry
L, Net factorea So// pressure =
A

@, =87/425 = 2.05 ksf
Depth required for shear
Vy=205(/38) =283%/ft of wax!/
v, = 2V4,000 (085)=108psi d- /%07 -2.18"
Use Min.o/=6"t=6"+4"= /0"
Steel required at é Pt of war/l:

2
My=2.05 (‘288 =3.62%=435""

Say arm = 50" T=43.5/50 =870
“(60x09) =016 sg.in. /f+
Crmin, =0.005 x/2x5 = 05059.1'/1.#* =Ag

Use *5812"ctrs. As= 0.3/

Longitudinal steel/
Say 00025 x 5/x6 =076 $q./n.
Use 4 -"4 @ abt /6 ctrs. Ag =080

Compressive stress ana development ok by inspection

The piles commonly project 3 or 4 in. irito
the footing as shown in Fig. 23.3, and about
3 in. of concrete should separate the bottom
reinforcement and the tops of the piles.
In general, the procedure for designing
footings supported by piles closely parallels
that used for footings on soil. Any differences
are due to the concentrated reactions from
the piles instead of the relatively uniform

pressure from the soil. Although the loca- -

tions of the piles in the field are likely to be
at least several inches from their theoretical

positions, it is common practice to take ¢
critical section for shear at the same lo¢
tion as for footings on soil. As shown in ¥
23.3, a section de, located at a distance eqy
to one half the depth of the footing from ¢
face of the column, is ordinarily used
investigating diagonal tension. The critic
section ab for flexure and developn
length may be assumed at the face of
column as in the case of footings on soil

If the center of a pile is one half-diame
or more outside the critical section, t

{kntirc reaction of the pile should be assumed
gﬁ‘cctive in producing moment or shear on
the section. The redction from any pile
located one half-diameter or more inside
the section probably contributes very little
io the moment or shear; hence, it may be
tonsidered as zero. For intermediate posi-
tions, a straight-line interpolation is com-
monly used to estimate the appropriate
portion of pile reaction for analysis and
design. By reference to Fig. 23.3, it becomes
apparent that the shear and moment on ab

will be produced by two full pile reactions,
whereas the shear on de will be one pile
reaction (two halves), provided the centers
of the piles are more than half the pile
diameter from the points d and e¢. For ex-
ample, if the distance x is only one fourth
of the pile diameter, three fourths of a pile
reaction are assumed to contribute to the
shear on section de.




