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Introduction

This tnesis covers the analysis oi tune
design of the piie foundaticns oif the Cui.ege
Auditorium, The original plans for the
foundations were found and tie data was
ovtained iron them, This data was tiien
used with the text books on reinforced
concrete that we have used in our studies.

At this time I va nt to thank Dr. Pian,
Professor iiller, lir. Mundson the ircnitect
ol tue A.ditorium, Lkir. Reniger the builder
of the building, both os whom. gave me much
inforuation which was never put on file, and
br. Dave Lassiter who is a coastruction

engineer,
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Part of the S,ecifications for p.liu_s

by PBo-id nunson Co,
4) Cast in place piies shali be cust in steel shell
winiclh shail roemain perwciently i.. the ground and
wnicih snail be driven with = pandrel uidess the
vall thickress of tne sheil is at least /16 in,
The shell shall (e of sufiicient strengtn to
prevect sts dis crtaion by tne prou.d pressure
develiopged by tae drivi.g of adjac.nt piles.
Aiter piles a:e cast in p.ace tie ori;inal resist-
ance to vhich the shell is driven rust ‘e waint-
aincd, “he se of piies in which a fresh or
unset colicrete is pisced a _ainst tne soii will
not be permitted. *he nirded ninimum diaceter
of the straizht cast i.: place jpiles siali be
15 inches, “ne m.oidnum diaieter 1 tapered
cast in piace _iles shaii b. 8 inches at tae
pGlit. ;ne ta;er sitail be four-tei.ths of un
inen in the dizueter for each linear foot T
leigth of tre pile. The iwinivum diaweter of
the cap shall be 15 1..ches, ‘“hen tne length
of tne pile doe: nct devel.jpe tne resuired
diareter the topthen wust huave a winrdwmum

diireter of 10.5 inches.

(cont,



cont. Specifications for Piling

5) The concrete fur alli piles suall be 1l-g-4

iwix of Portia.nd ccment, clean, coarse aa nd and

&/4M gravel or broren stoue,

6) ALl piles anall te driven by wmea.s of a siugle
actiig stea m nammer naving a fai.in. part welgning
not less tinsn 5,000 # to a sulf.icient depth to

carry a safe load of <0 Tins / pile, Tne capacity
snail te deteruined by tne following forwmu.a,

2 ¥H

P=3S /1

Yhere p = safe bearing cagacity in #.
W = wt, In # of strixing parts of hanmer
H = hel. ht of fuiiiing in feet
S = Average p.netration of biow in inches

per blow for the iast 3 biows, for
gravity hammers a::d the last 0 blows

for steam hanme:s,



Constants an.u Abureviztions used

A(s) Area of Steel

b ¥idth

a Effective depth

fe! U.timate cowpressive strength of concrete 2.o0upsie

fe Coud,re-sive stress in cxtreme fiber .45 fe! 1125psi,

fs Stress in reinforcing steei 20,000 psil,

h| Ratio of distance vetween resuitants of stresses
to effective depth. 0 G006

k Ra tio of distance between extreme tiber and
neutral axis to effective dejpth 1lue

Lever arm

M Moment of Rending

n Rutio of modu.us of elasticity (Es) to that of
concrete (Ec) 12

P Pressure or Load of Piie

u i'ond stress JUD fc! - 1:bpsie

\'f Total Chear

v She.rin. Stress 08 fct- 7opsi,



FGiaULAS

For the deptn of the cap

M = kbd<®
a=[M
K

However for a two wa, reintforcing use tne factoe 85%

Therefore

d 3,‘.65M
K

Hoviever the depth in this case is determined by
the shear since the woment arm is so short.

R 1O

d = £(s) jd A(s)
e

However for two vay reinforcing use 85%

There Iore

d = .85 f(S)jdAis)
M

Sheur is checked at d/2 frow tune edge of the coiumn
or the edge of tne footiig cap, unless the
center to center distance ircm the two outer
wost piles whose shearing forc:s are being checked
is greater than the d at d/2 from the edie, then

the center to center distasice is used .

cont.



For checking shear to calculate d

fo =V __
ujd
Y
d = ouj

However for tuo way steél use 8bn
d - 85 V
Zouj

d aiso checked by

v=yY
bJjd

d =V
bjv

However in most cases and especially in the cuse
of a couplieted buildiing the depth d is known so tue
formulas were used to claculate the wmaximum allowubie

load that the ;.ile footiigs will withstand.



GENERAL FOOTING ELEVATIONS

/
T
Column
| :1
Footing Cap \f
Pile Cap l ‘:{z
C D
S il e | r—-'——-l——;L
\ | | \ | | A

£ Piles
2icover) --3"-1
v
78 s s o
A Ry &
% 3/4" ¢ bar
/ 3
L/

HOOK CONSTRUCTION

All cap bars are to be bent as shown



Fxplanation of computatio:l sheets

The number and size of reinforcing

bars, w«rea, and p- riweters

The Laxinwa mcment

M= f(s) j 4 Aa(s)

The m=xXimum shear

V=ub,jad

The maximuia shear

V=%ouyjd

Checi moment

Ailowable load per pile
Total Load

Tosal Load -
Wt, of Footing 2 Net Load

10
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DESIGN A

2 Piles

50"

a

-h YRR I
N

‘ \

N

»

- a "
b—/{f—d —e § | --/-3——1

— 2"

Colunmn size 12"x 12"

Wt. of cap.
150 x 5t-on x 21-6" x &'-6"
4,650#

Use this design for footings no.
23A, 32A, 35, o4, 85, 86,
94,97, 105, 106

R0 Piles W -——-— 10 Footings

12



6-3/4" @
A(s) 2.64 in,?
Z(0) 14,14 in.®

M = 20,000 x 1,02 x 1,75 x £.64

92,500 #1

<!
n

125 x 1,0:2721 x 14.14

7,00 #

V275 X 866 X 24 x 350

46,800 #

37,200 X 75 = 27,500 #' Ck.

57,200/1

37,200 #/pile

37,200 2 = 74,400 #

74,400 - 4,700 # = 69,700 #

13
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DESIGN B 15

S Plles
| a"le
Q
4 |
/ 2
i 1
L
' /+ \ *\0
NINAR
4+ ¥
2 39
Lt
~I~N ~ |
[ + \ .4 \ 1
{ ; . // 3
| Nl ®
| & 1‘7!
56"

Column size lenm x 16"

Wt. of cap
150 x 2.5 x 19,6
7,550 #

Use tiis design for footings no.
36, 37, 48, 39, 46, 47, 48, 49,
56, 57, 58, 59, 66, 67, 68, 69,
76, 77, 78, 79, 99.

Total

21 Footings--- 63 Piles



11-3/4" @
1o
A(s) 4.84 in,”
Z (o) 25,66 in,®

M

20,000 x 1,02 x 1.75 x 4,84
170,000 #1t

125 x 1,02 x 21 x 25,96
68,200 #

75 X 068 x 24 x 30
46,500 #

46,500 x .19 = 8,900 #' ck.

465,800/2 = 23,400 #/pile

46,800 x & = 70,200 #

70,200 = 7,300 = 62,900 #

16
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DESIGN C
4 Piles
alﬁr-
/»*'\\ /-\\ ?
[
—— + |7 -+ f
N\ - 17 {a .
FN
— 5 3
i . ~
ah l N\ X
[ | ( Y {
—+r —+ — 1
\ _,!/ N % >
7 X
l N
a|
o /3 e /G et/ 3 )y e
_ \f’lﬂh

Colunn size 22" x 22", 24" x 24"

Wt. of cap
150 x 5 x & x 2,5
9,380

Use this design for footings no,

93, 95, 96, 8, 104

Total
5 Footings --- 20 Piles

18



13-3/4n @
A (8) 5,72 in,R
z (0) 30.6 in,=

=
"

20,000 x 1,02 x 1,75 x 5,72
200,000 #1

V=125 x 1,02 x 21 X 30,0
80,000 #

<
fl

75 X ¢8u6 x 24 x 30
46,800 #

46,800 x .35 = 15,400 #' ck.
46,500 x +25 = 11,700 #' ck,

44,800/2 = 23,400 #/pile

25,400 x 4 = 93,600 #

93,600 - 9,400 = ©4,900 #

19
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DESIGN D
5 Piles
a
. g
7 TN ! /'\\ \3
]V + { + —F
A ™ N~ 5
- [ , _ LS
\ / g
NN TS | R
=+ +—+
\\~—’/. | N g :
! N\
4
Q fom )5 —
—/ 32 277 = 2R —wle /5
Ew”

Column size 280" x 28n

Wt. of cap footing
150 x 1,5 x 3 x 2,33 = 1,570

Pile Foot 90 X 2.5 x 6.8 = 12,700
14,300 #

Use this design for footings no.
J, 16, 27, 28, 87, %2.
Total

6 Footings --- 30 Piles



13-3/4n @
A(s) 5,72 1n.2
Z(0) 30,6 19.2

M = 20,000 x 1,02 x 1,75 x 5,72

200,000 #?

V = 120 X 1402 X 21 x 30,6
80,000 #

V=T75x ,666 x 24 x 46 =

72,000 #

72,000 X 75 = 54,000 #' ck,
72,000 x 3 = 36,000 #/pile

36,000 x 5 = 130,000 #

160,000 - 14,400 = 165,600 #
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DESIGN E
6 Plles
a ”
‘—/-”-—.
NN EE
771N\ e h\\ v N N
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' :
. a ” . ”» o
o /43 o 274 26—t )5

7-/ l ””

Col . mn size 26" x 88n, 26" x ¥0%,

wt.

Footing cap 150 x 1.5 x 2,5 x 3,5

22" x 22m, 28" x 28",

1,960

Pile cap 150 x 2.5 x 5,0 x 7.5 - 14,100

16,000 #

Use this design for footings no,

Total

1, 3, 4, 6, 12, 13,
25, 26, 29, 30, 88,
100, 103.

13 Footings --- Y8 Piles



13-3/4" @
A(s) 5.72 in.2
= (o) 30.6 in.®

M = 20,000 x 1.02 x 1,75 x 5,72
200,000 #!

V=125 x 1,02 x 21 x 30,6
80,000 #

V I 75 x .B6S x 24 x 40
62,400 #

62,400 x .75 47,000 #' sX.

62,400/2 = 31,200 #/pile

33,200 x 6 = 187,500 #

137,200 - 16,000 = 171,200 #

25
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DESIGN F

7 Piles

/%

1 7T~ :r
+ - i el B
1 Ny =~ - PN
N b I
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L v N T /7 N\ 2
4 {\\1- ] - \\-+‘/; ii
—
IV I T J
\\\\\\\ D - ,//////
AN
a
P—2R" 2"

&N

Column size 24n x 24", S0" x 30"

Wt.
Footing cap 150 x 1.5 x 3 x 3 = 2,020
Pile cap 150 x 2.5 x 6,5 x L.,3 = 16,600
18,600 #

Use this design for footings no,

Total
S5 l'ootings --- 35 Plles
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12-3/4" ¢
A(s) 5.28 ing
Z (o) 2545 in,©

M= 20,000 x 1,02 x 1,75 x 5.29
135,000 #!

V I 1,25 x 1.02 x 21 x 0.3
74,500 #

V =75 x 866 x 24 x 40
62,400 #

62,400 x .67 = 41,800 #' ck,

62,400 x 31,800 #/pile

N
0

31,200 x 7

216,400 #

218,400 - 18,700 = 195,700 #
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DESIGN 6 30

8 ’iles
RYXS LN P 2208 Sy 7 L RS
a
al |
X /T\\' ‘ TN
) [ L \
! — + ] - +
: \—P —~ \\.../
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T s
N 4~ \..,/ ¢
f —+ + N
» N1~ 4 A %
\ —
f - lf + ﬁ‘
3 \ /
\h 1 -t La
N / F\ 71N
— + — +—
N
1
a
yey
Column sige 24" x 28", 2c" x 238"
wt,
Footing cap 150 x 1.5 x 3 x 3 = 2,0:0
Pile cap 150 x 2,5 x 7.5 x 6,8 =19,400

21,200 #

Use this deslign for footings inoal.
2, 5, 10, 15,

Total
4 Footings --- 32 Piles



20-3/4" @
A(s) 8,01in%
z (o) 47.210%

M= 20,000 x 1,02 x 1,75 x 8.0

260,000 #1

V =125 x 1,028 x 21 x 47,2
124,000 #

V =175 x {.866) x 24 x 60
55,600 #

93,600 x .75 = 70,000 #' ck,

$3,600/3 = 31,200 #/pile

31,200 x 8 = 249,700 #

245,700 - 21,200 = 218,500 #

31
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DESIGN H
9 Piles
- /5% ‘0" - " e
R
} 7T\ 7T~ 7T
~+ —+ - —+—
Q] N~ N Nl
A
~
4 P L Y
e N\ ' 7T\ »
— + ‘% ( } 4%— + %ﬁ
Nl ”/ 4 \Nl/
~ o
e —~ P~ S
7D / + \\ L/ N \T
{ -1 4 N
: N =+ RS
e J/ \ﬁ_’ AN | 7/
i I l
4 t 3
S04
Column size 30" x 30n
wt.
Footing cap 150 x 1.3 x 10.5 x 3.3 = 7,650
Pile cap 150 x 2,5 x 7.5 x 10,5 = 29,600
37,200

Use this design for footings no,.
101, 102

Total
2 Footings --- 18 Plles




23-3/4" @
A(s) 12.% inS
Z (o) 66,0 in?

M = 20,000 x 1,02 x 1.75 x 12.3

440,000 #!
V = 125 x 1.02 x 21 x 66
174,000 #

V=75 x ,806 x 24 x 90

140,000 #

140,000 x .92 = 148,000 # !

140,000/3 = 46,667 #/ pile

46,700 x 9 = 420,000 #

420,000 - 37,200 = 382,800 #

CK.,

34
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DESIGN I
10 Piles

"
T —w

/0 —————

’

é

”»

—_—

g

/

N
|
1 N} o X ra
3 - +—+ + =
& b1 N
\ -~ ——
5

-4

Coiumn size 30n x 30n

Wt.
Footing cap 150 x 1.5 x 06 x 3 = 4,050
Pile cap 150 x 2.5 x 6.8 x 4,6 =22,000
26,000 #

Use this design for footings no,
3%, 42, 43, 52,
53, 62, 63, 72,

Total
8 Footing --- 80 Piles

56



&7

©3-3/4n @
A(s) 10,3 in%g
2
Z (o) 54,0 in,
M = 20,000 x 1,02 x 1,75 x 10.3

PPLBYIPE 360,000 #1

V - 125 x 1,02 x 21 x 54
142,000 #

<3
"

TS5 X ,8686 x 24 x 83

137,000 #

137,000(.07) = 92,000 #' ck.

137,000/3 = 44,250 #/ pile

44,200 x 10 = 442,500 #
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DESIGN J

11 Piles
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Column size 36" x 36"

wt.
Footing cap 150 x 1.5 x 5,5 x & = 3,700
Pile cap 150 x 2.5 x 10 x 6,8 = 58,400
42,100 #

Use this design for footings no,

23, 32, 73, 2.

Total
4 Footings ---44 Piles



26-3/4" @

M

A(s) 11,7 in®
Z (o) 62,5 in%

20,000 x 1.02 x 1,75 x 11,7
410,000 #t

125 x 102 x 21 x 62,5
165,000 #

75 x .86¢ x 24 x 110
171,000 #

165,000 (.67)
110,000 #9

165,000/4 = 41,250 #/pile

41,250 x 11 = 455,000 #

455,000 - 38,400 = 416,600 #
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DESIGN K
14 Piles
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Column size 44n x 44n

wt.

Footing cap 150 x 1.5 x 5 x 5 =

Pile cap

5,625
150 x 2.5 x 8,5 x 6,3 = 20,000

25, 600 #

Use this design for footings no,

Total

90

2 Footings -—- 8 Piles

42



21-3/4" ¢
A(s) 9.4in?
Z (o) 50.5in~

M= 20,000 x 1.02 x 1,75 x 9.4
330,000#1

V E 125 x 1.02 x 21 x 50.5
130,000%#

V=95 x .,866 x 24 x 62
123,000#

128,000/3 = 42,867#/:ile
L = 42,867 x 14 = 600,000#

600,000 - 25,600 = 574,400 #
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CCHCLUSION

The resuits of this anal;ysis are shown
on the footing layoub as the allowable load
that each footing will support. However
if there were more ti.e a further investigation
could have been made as to just how the load

of the building was actually distributed and

in this way the footings which were over
ioaded and those that were underioaded could
have been determined.

This particular tc¢pic was chnosen as a
thesis with the idea of zaining wore kuow-
ledge of tne theory of plle footings., During
the study and especialiy during the invest-
igation in the way of interviews , the thesis

was oi great interest,
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