LRFD bent 7 Spread Footing.mcd 7/1/2003
SPREAD FOOTING DESIGN
Number of load cases = n:=>5 nl:=0.n-1
Max soil pressure (ksf) = gmax:= 10
Strength of materials (psi) = fc:=3 fy := 60
Max cover for bars on bottom of ftg = cover:=3
Bar ddiameter for Preliminary calculations (in) = bd:= 1.0 stirrupd :=bd  dcolbar := bd
Max column dimension (in) = columnd ;= 36
Bend radius (in) = bendrad := 1
Unit weight of concrete (kcf) = Ic:=0150
Long. column dimension (ft) = DL:=3
Trans. column dimension (ft) = DT =3

Is column round or square (1 for round 2 for square)

Applied loads (k*ft) =

SL := READPRN("sl_foot.prn™)
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1070 8795 2928 .
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Service LD S = go 0 o
QO 0 0 -
¢ o 0o o0~
r -
e o0 0 0 g

gls 1165 2 g
$1300 9827 3041 .
9106 1579 5379—

ID=%1043 1611 0 °
1300 1702 3331 -
¢o o o *
r -
&0 0 0 g

Load factor

LD := READPRN("Id_foot.prn™)

type:=2
P2:= LDa:Jn P:.= SLaon
i i
MT2:= LD611 MT = SL611
ML2:= LDazn ML := SLazn

As:
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PRELIMINARY CALCUALTIONS

Approximate footing dimensions

Length and width: T is along the CL. of bent. First estimate using the max applied "P" load
and divide it by the max allowable bearing pressure, and take the square root of it and add one.

o & 6
’ AL D) 6

LTfirst:= floorC | o= L+ 4 q LTfirst = 12
gmax 7]

L:=155 ft If the user dissagrees with the initial guess, the values may
be changed here. Also shown on the next page are the
T:=155 ft required values to satisfy the SL stresses.

Footing Length
and Width to Use

Depth: The minimum depth shall be the larger of the (development length + 2*bd*cover) and
the minimum embedment length

, bd
Development length (in) =  develop := 38— + 2bd + cover develop = 26.939
fc

_ columnd N stirrupd

Embedment (in) = embed : 5 + &bendrad + dcolbar + 2+ 3 embed = 285
N evelop 56 1
Minimum Depth (ft) = depthfirst = mm?%éi P 90, = depthfirst = 2375
ee embed gg 12
Footing Depth to use (ft) = D:=40 If the user dissagrees

with the initial guess,
the values may be changed

Additional P load due to footing here.

Pa(T,L) := LD ¢ Pa(T,L) = 144.15

fa=1

Pa2:= LxDx cx.25 Pa2 = 180.188
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Constants

T=155 ft L=155 ft D=4 ft

Footing Area (ft"2) = A(T,L) =T+

Inertia in the transverse direction (ft"4) =

Distance from center to outer edge (ft) =
Transverse direction

Inertia in the longitudinal direction (ft*4) =
Distance form center to outer edge (ft) =

Longitudinal direction

Eccentricity about transvese axis (ft) =

Eccentricity about the Longitudinal axis (ft) =

7/1/2003

3
L

IT(T,L) = —
12

=T
CT(T) =~

3
LT
IL(T,L) = —

=L
L) =

MT2n1

A(T,L) = 24025

IT(T,L) = 4810.005

CT(T) =775

IL(T,L) = 4810.005

CL(L) =775

Tpnl =T- etnl

Lpnl =L- eInl

Ap

286601 §
& o455~
Ap = (205241 +
C237.856
183,59 g5

nl = Tpnlx‘pnl

T = 240.25

30f16
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Soil Pressures based on the Soil Method

7/1/2003

4 0f 16

The soil method assumes that the bearing pressure on the soil is more or less evenly distributed over the affected area.

8549 4
g =
¢80

gs = ¢5315+

C5143~
C =
€8.062 g

Since most of our footings are on rock | shall use the presumptive method of 10.6.2.3.1. This allows for the use

of a value of "q" and the Service Loads. The presumptive method is also allowed in 10.5.2.

Check Eccentricity

The eccentricity should be within 3/8 for service loads and 1/4 for factored loads of the corresponding footing

dimension.

Transverse

Longitudinal

T><§ =5813
8

MT
nl
etln1 =

I:)nl

ML
3 1
LxC = 5813 a1 =—"

8 ni* p
nl

350
90&2;
et1:90.582+
Co ~
(“ =
e 0 g

"OK" if etl <T><:—3 =
nl 8

"NG" otherwise

"OK"

"OK"

"OK"

"OK"

"OK"

"OK" if el <L><:—3 =
nl 8

"NG" otherwise

"OK"

"OK"

"OK"

"OK"

"OK"
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Corner stresses on the soil

7/1/2003

If any stress is greater than the max, increast the L and/or T dimensions. If any stress is

less than 0, see SMO 37.

Service Load stresses

All values in k and ft

P+ —Pa(T,L)
smaT.L) = fa_ MLCL(L) MTXT(T)
A(T,L) IL(T,L) IT(T,L)
P+ —Pa(T,L)
Sin(T.L) = fa_ MLCL(L) MTCT(T)
AT, IL(T,L) IT(T,L)
P+ —Pa(T,L)
SAML(T.L) = fa_ MLOL(L) , MTCT(T)
T A(T,L) IL(T,L) IT(T,L)
P+ —Pa(T,L)
SIMT(T.L) = fa_ MLCL(L) MTCI(T)
A(T,L) IL(T,L) IT(T,L)
261094 ¢ 2 1553 ) 22868
?;11.188 . g 1081 . 21.753 .
¢ 8225 + C 0683 + c2418+
sma(T,[) =% 06 T smin(T,0)=% 06 T snML(T,L)=5 06 ©
¢ 06 N ¢ 06 = ¢ 06 N
¢ o6 * ¢ o6 - Co6 *
& 06 g e 06 g 206 g

REQUIRED VALUE OF L, AND T TO SATISFY CORNER STRESSES

root(max(sma)(T, L)) - gmax, T) =16.617

root(max(sma)(T, L)) - gmax, L) =18.16

smax:=smaxT,L)
smin :=smin(T,L)
snML :=snML(T,L)

snMT :=snMT(T,L)

6@.5199
$83%4 .
C 649 +
snMT(T,L) =% 06 ~

50f16
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LOAD FACTOR STRESSES

P2+ Pa(T,L)A3  ML2CL(L)  MT2CT(T)

smax2(T,L) :=
A(T,L) IL(T,L) IT(T,L)
amina(T, 1) := P2 PATL.OAZ  ML2CL() - MT2CT(T)
A(T,L) IL(T,L) IT(T,L)
srmLz(T, 1) = P2+ PAT.DAZ  ML2CL(Y | MT2CT(T)
A(T,L) IL(T,L) IT(T,L)
snMT2(T L) = P2 PATDAZ | ML2CLL)  MT2CT(T)
A(T,L) IL(T,L) IT(T,L)
8@4.898 o e 1550 gémgs o 8511.144 6
$12504 &-0211 . g2To% § 9588 .
C 798l + C 1150 + C6.248+ C 2893 +
sma(T,L) = 5381 7 sminXT,L) = ¢ 4862 ~snML2(T,L) = 553817  snMT2AT,L) = S 4862
¢ 143 - ¢ 1918 - 93.566; ¢ 8816 -
G o7+ Go7m * Gors * G o7+
& 078 g & 078 g 8078 g & 078 g

smax2 ;= smax2(T,L)
smin2:=sminT,L)
snML2:=snML2(T,L)

snMT2:=snMT2(T,L)
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Steel Design Based on Bending Moment
For simplicity | will check all groups, Use Load Factor

Transverse Moment Reinforcing

MAX Stress at the edge of footing aBAH

smax2,1 + snML2 97'6941
STnMLng = = > = sTAML = ¢7.114 + Neg ML
C5381~
c -
28933 g

798¢
. S 4688~
smin2,1 + snMT2,1 ¢ -
sTNMTpg = > sTnMT = ¢2026+ Neg MT
Cs862~
c =
€3449 g

80339
36.482:
+sTnMTp1 sedgeT = 5063+
C5172~
86722

T>05+ DTX05
sedgeTpg = (sTnM Lp1 - sTnM Tnl) -

Width of loaded block (ft) = width :=T0.5- DT>05 width = 6.25

O
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Graph of applied stress under Footing
10 I I I

Xn2,1

=€ 5k |
Xlp3,1

Lawray

Xn2,0:X1n3, 0

Effective section depth

d:=DX2 - cover - 1.5hd d =435 in aRA34.646
& 2006886
o £ _width Y '
Max Moment (k*ft) = Mu_, := L>€sedgeT ppwidthx—— + 05{sTnMLpy - sedgeTny)widthxwidthx<=! Mu = ¢1946.715 +
nl F 2 .
C1607.853~
c =
£2481.258
| _ ] Asfy A o
Required As (in"2) = AsT := rootEl2maqMu) - 09AsfyRd - ——> 0 A dl AsT = 12018
e e 1 X2dcg ()

I shall multiply the requred steel by 4/3 to take care of any cracking requirements
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AsSfindMT = AST%r

BAR PATTERN REQUIRMENTS

885 9 a@.Sl@
6 . 044 .
¢~ ¢

cC7~+ ¢060~

bars := g 8 . Asone:= 90.79:

c 9 - C 10 =

G0+ G127~

r - r -

ellg el56 g

ad 0

$6°

c°+

Bar pattern for size of bars, c7+
number of bars, and bars =S 8 -
relative spacing. as = ¢ +
¢+

¢10~

r -

ellg

n4 .=

inaMT @
nbarsn4 ::flooréag’&ﬁh 1

Longitudinal Moment resistance

Stress at the edge of footing

sma2y1 + SAM T2
2

SLNMTpg =

7/1/2003

0,1.6

AsfinalMT = 17.224

& Asonen 4 g

8@69 893.1636 o
40 . 44615
(e G -
c29+ C 62143 +
:822; Sbars = ¢ 82857
18+ 102353
14+ C133846~
12 g 2158182 g

sLNMT = C 5437 =

9 0of 16

3021y
G110017
¢ Neg MT
5121 ~
c =
@11558 g
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28318
in2y + SAML2 21291
sminZ,; + sn 1 Nea ML
sLnMLpy = . n SLIML = ¢3704+ °d
95 1217
eO 824 g
o899 ¢ o
é? 139”
1505 + DL05
sedgelny = (SLAM Ty - SLAMLpg)*————— + sLnMLpy sedgel = g4738—
95 121+
e 723 g
Width of Loaded block (ft) = width := LX05 - DLX05 width = 625
O
Graph of applied stress under Footing
10 | | | |
Xn2,1
e | _
Xlnz 1
¢
0 | | | | | | |
0 1 2 3 4 5 6 7
Xn2,0:Xn3,0
425,066 ¢ 6
& sosg814
£ . width 2 ¢
Max Moment ML, := Loedgel nwidth—— + 05{SLNMTpy - sedgeLn1)>wldth>W|dthx§ H MuL = g1575405-
é 0
91550 397~
e3062 243 g
AsL:=0
. 4 AsLAy O
Required As AsL = root&12maxMuL) - 0.9AsLAy>Rd - —— A AsL = 17.967
e e 1.7XT X1 2%¢c Q U
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Check required reinforcing ratio

4
AsfinalML = AsLxé AsfinalML = 23.955

BAR PATTERN REQUIRMENTS

A

c 6. :
c7~ ¢0.60+
+ =~ sfinalML X2 - 12
barsL:= ¢ 8 © AsonelL := Co79 " nbarsL_, = floor‘géL9+ 1 SharsL , i= ——
+ + n4 < AsoneL , ~ M nbarsL_, - 1
c 9 - c 10 = e M g n4
¢10~ G127~
r - r -
ellg el56 g
6 - 55. 3222 ..
, ¢~ ¢ ¢ -
Bar pattern for size of bars, cC7+ c40+ C4462+

number of bars, and

-Cg™ =Gz~ =C -
relative spacing. barsL 8 N nbarsL 31+ SbarsL 5.8 N

C 9 - (;24+ (;7.565+
G0+ 19+ €667+
r - r - r -
ellg el6 g ell6 g

Shear Checks

LRFD 5.13.3.6; In determining the shear resistance of slabs and footings in the vicinity of concentrated loads or
reaction forces, the more critical of the following conditions shall govern:

1. One was action, with a critical section extending in a plane across the entire width and located at a
distance taken as specified in LRFD 5.8.3.2

2. Two-way action, with a critical section perpendicular to the plane of the slab and located so that its
perimeter, bo, is a minimum but not closer than 0.5dv to the perimeter of the concentrated load or reaction
area.

LRFD 5.8.3.2 Critical section

The location of the critical section for shear shall be taken as the larger of 0.5dv*cotq or dv from the internal face of
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support. Since this is a non-prestressed section the value of dv will always govern, | shall therefore use dv from the
face of support.
LRFD 5.13.3.6.2 One way action
For one-was action, the shear resistance of the footing or slab shall satisfy the requirements specified in article 5.8.3.
LRFD 5.8.3.3 Shear capacity for one way action
If Vn < Vc no stirrups are required.

Ve = 0.0316b %/ fobvedy

LRFD 5.13.3.6.3 Two-Way Action

For two-way action for sections without transverse reinforcement, the nominal shear resistance, Vn i Kip, of the
concrete shall be taken as:

0.126
bc

vm= 881063 + === Ox/Torbosdv £ 0.126%/Tosbordy
e 2

bc = ratio of long side to short side of the rectangle through wiich the concentrated load or reaction force is transmitted.

bo = the perimeter of the critical section
dv = effective shear depth

One way shear in the Long. direction

Effective shear depth (in) = dv:=d - AS—LW dv = 42364
174 x2
Width of shear plane LLW ::2 - % - d_1\2/ LLW =272 ft
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8,1

bpa,1 i

=== ]

Ce1,1 ;_ E

31,0+ Pb1,0:Cc1,0
) sznl + SnMLan

Applied shear Force (k) = Vun1 = > 1A LW max(Vu) = 376.588
Allowable shear force (k) = Vel := 0.03162.0%/fcL.x12xdv Vel = 862.548

"OK" if maqVu) <VcL ="OK"
"NG" otherwise

One way shear in the Transverse direction

ASTAy

Effective shear depth (in) = dv=d- ————— dv = 42,683
1.74cA X2
TLW = E - E - ﬂ TLW = 2693 ft
2 2 12
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1
]
]
]
]
]
81,1 :
]
bp1.1 jm———— :
! 0
- e o ' ' '
Ce ! i |
1,1 1 H
- -----' |
]
]
]
]
]
]
]
:
3a1,0 Pb1,0:Cc1,0
. smax2p1 + SAMT21
Applied shear force (k) = VuT_ :=------- ST SRTLW - maqVuT) = 543541
Allowable shear force (k) = VcT := 0.03162.0! foxT X 2dv VT = 869.05

1 "OK" if ma(VuT) <VcT ="OK"
I
'"NG" otherwise

Two way Shear at d/2

Perimeter of shear plane (in) =

[}
v
bo:= +pPDTH2 + 26~ O if type=1 bo = 314.732
1 e 2 g
[}
2812 + 28 04 282 + 2 O otherwise
e 2g e 29
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Average stress (psi) =

SmMax2ny + SMinZyy + sSNMT241 + snML2p
savgnpl = n 2 i ma>(savg) =6.67

Loaded area (ft"2) =

2
_ 20T 05dy _
LA =T - pé2 + 12_g if type=1 LA = 196359
d - d e
'E%T + —Q%L + =9 otherwise
e 2ge Lg
Applied Shear Load (k) = 24309658
& 1215667 N
Vunl = savgp A Vu = ¢ 897405 + max(Vu) = 1309.658
C1005617 ™~
c <
Q1215667 g
Allowable shear (k) =
L 60
MEEDT g
V2= |bc- —E€- 22 V2 = 293174
. gL 00
mnce ==
eeDT gg
0.126
i1~ 2063+ O« [forboxdv
bc g
j2- 0.126x[fcboxdy
a1 00
mincc. ==
eei2 og

"OK" if maqVu) <Vc2 ="OK"
"NG" otherwise

SUMMARY
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Length "L"
£ !
|
3
< | 4—- - -1
2
|
L l\
Long. footing axi Transverse footing axis
(CL. bent)
L=155
T=155
D=4 €e5 0
%+
¢7~
Required Reinforcing for theTransverse Moment bars = ¢ 8 :
¢9+
G0+
n -
ellg
0
6 .
Q —_—
¢7+
Required Reinforcing for the Longitudinal Moment barsL = ¢ 8 _
¢9+
G0+

r -
ellg

G40+
nbarsL = 931:
(;24+
C19+
r -
elog

footing depth "D"

€33.164 0

¢ 4462 N
C 6214 +
Shars = ¢ 8.286 :
610235 N
G13385+
815818 5

22 0
(322 N
4462+
SbarsL=% 58 T
G 7565 +
€9.667
8116
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