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Column Base Design :

C15
Input Data E"'
Base length A (m){ 0.8

|Basewidthe  (m)08
| Column(s) Coll |[Col2
c mos |
o mos |
P (R I

s (RRE SR
| Stub column height X~ (m)j 1
|Basedepthy  (m)0.84
|Soilcoverz  (m)|
| Concrete density ~ (kN/m3) 25
|soildensity  (kN/m3)18
| Soil friction angle ¢) | 2
| Base friction constant | 033
| Rebar depthtop X ~ (mm)/50
|Rebar depthtopY ~ (mm)50
| Rebar depth bottom X~ (mm) 50
| Rebar depth bottom Y~ (mm) 50
|ULS ovt. LF: Selfweight |- 12
|ULS LF: Selfweight | 12
| Max. SLS bearing pr.  (kN/m?3| 150
| SF.Overturning (ULS) | [
sF.slipuLsy | [
|fcubase (MPa) 40
|fcucolumns (MPa) 40
v (MPa) 460




Job Number

PROKON
Software Consultants (Pty) Ltd Client
Internet: http://www.prokon.com
E-Mail : mail@prokon.com Calcs by Checked by Date
Loading Data
Unfactored Loads
Load Col LF LF P Hx Hy Mx My
Case no. | ULS | ULS (kN (KN) (kN (KNm) (KNm
ovt
UDL 1 3.093 1.022 4.077
Sketch of Base
BS8110 - 1997
a1
X
—— -BbB1—>»
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Output for Load Case UDL

Note: The calculated flexural reinforcement was used in the calculations.

Output for Load Case UDL

Linear Shear X (MPa)| 0.000
ve.  (MPa)0.393
Linear Shear Y (MPa)0.000
ve  (MPa)0.393

ve . (MPaINA.
jveu  (MPa) 500
\vcolface (MPa) 0.01
Cost 0.00
Load Case:UDL Legend
—— Max M (+)
BS8110 - 1997 AY Max M (-)
|

— Max Shear

|
[ 0.80

HX
1.00 1.00
g g
g g
0.84 0.84
122.80 kN/m? 131.02 kN/m?

Soil Pressures at SLS Soil Pressures at ULS
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Reinforcement Calculation for X-direction:Positive Moments
Load Case UDL

Design moment:0.00 kNm/m

Calculation of the maximum steel strain:

s
Qt_Es

4381

" 200000
=0.0022

Balanced neutral axis

790
.00219
+
.0035

= 485.940 mm

Yoredis
=1 .=
b 100

0
=1-To0

=1.0000

Maximum allowed neutral axis depth:

x = min(d/(1+est/ec) , (bb-0.4)*d) = 485.900 mm
Depth of rectangular stress block:

a=b x

=.9x395
= 355.500 mm

Concrete moment capacity:

3221

3444
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Mu = a- [d - %] b-a- F for 1x10°

=355.5 ><[790 - 55 }X1000 x.66667 x.66667 x40 ><1><10*5

= 3869.459 kNm

Lever arm

z=d-|0.5 +/O.25- M 5
2-a-F b dfa
0
=790x%0.5 +/0.25 - 5
2X.66667 x.66667 x1000 x790 ~ x40
=790.000 mm

Lever arm limitation
z =min(790.000, 0.95*790.000) = 750.500 mm

Tension steel

M

At =T —

. fst- z
0
438.1x750.5

= 0.0000x10° mm?

Neutral axis depth

2-(d-2)

Neutralaxis
b

_ 2x(790 - 750.5)
- 9

=87.778 mm

Reinforcement Calculation for Y-direction:Positive Moments

Load Case UDL

Design moment:0.00 KNm/m

34.4.4

34.4.4

3444

34.4.4
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Calculation of the maximum steel strain:

st
Qt_Es

4381
" 200000

= 0.0022

Balanced neutral axis

790
.00219
+
.0035

= 485.940 mm

Yoredis
=1 . s
b 100

= 1.0000

Maximum allowed neutral axis depth:
x = min(d/(1+est/ec) , (bb-0.4)*d) = 485.900 mm

Depth of rectangular stress block:

a=b x
=.9x395
= 355.500 mm

Concrete moment capacity:

b-a- F foqr 1x10°

a
Mu=a-[d—5

35
=355.5 X[79O - }X1000 x.66667 x.66667 x40 x1x10™

= 3 869.459 kNm

3221

34.4.4
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Lever arm 3444
z=d-{05 +/o.25 - . .
2-a-F p d* fo
0
=790x|0.5 +/0.25 - 5
2%.66667 %.66667 x1000 x790 “ x40

=790.000 mm

Lever arm limitation 3444

z =min(790.000 , 0.95*790.000) = 750.500 mm

Tension steel 3444

Y
T fgz

0
438.1x750.5

= 0.0000x10° mm?

Ast

Neutral axis depth 3444

2:-(d-2)

Neutralaxi
eutralaxis b

_ 2x(790 - 750.5)
B 9

=87.778 mm

Punching Shear Stress/Reinforcement Calculation

Load Case UDL

Column number:1

Shear Stress/Reinforcement Calculation for Y-direction

Load Case UDL

Design shear force:0.00 kKN
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Based on flexural reinforcement of: 0 mm2/m

Shear Calculations:

Area used for shear calculations:

Ash = bw de - (bw - bf)- by
= 1000x790 - (1000 - 0)x0
= 790.0x10° mm?

Reinforcement ratio

Ast
Ash

__0
" 790000

= 0.0000x10°

Fi=

f1 = f1i- 100
= 0x100
= 0.0000x10°

F, =min(3, Fy) = 0.000
F; = max(0.15, F;) = 0.150

f2=1

0.79
_O0.19 L oosm 025

Ve= 405 2

079 . 0333 _,025
= x,15™ x1™
1.25

= 0.3358 MPa

fa
25
_ [@]033333
125
=1.170

e

3.4.5.4-6

3.4.5.4-6
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Ve =Vel' F3
=.3358 x1.1696
=0.3928 MPa

Maximum allowable shear stress

Vau = 0.8 \/a
= 0.8x/40

= 5.060 MPa

Vey =mMin(5, vg) = 5.000

Actual Shear stress:

Lo\ 1x10°
Ash

_ 0x1x10°
~ 790000

= 0.0000x10° MPa

Shear force capacity

Voo = Ve Ash 1x107
=.39276 x790000 x1x 10_3
= 310.280 kN

Shear reinforcement

(Vv-ve)b
0.95- fy

_ (0 - .39276)x1000
- 0.95 x460

=-0.8988

Asvisv =

Minimum links

0.40- b
0.95- fy

_ 0.40x1000
"~ 0.95x460

=0.9153

Asvisn =

Table 3.16

Table 3.16
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