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Code: ACI 318-14

MEMBER #1 (SECTION POSITION 192.0 INCHES) COLUMN DESIGN
REPORT

Project details

Project Name:
Project ID:
Company:

Designer:

Client:

Project Notes:

Project Units: Imperial

General member design information

Dimentions:

Height h = 14 in
Width b = 12 in
Member length = 192 in

Material properties:

Concrete strength f. = 3000 psi

Steel strength of longitudinal rebar f,, = 60000 psi
Steel strength of shear rebar f,; = 50000 psi
Permissible crack width ¢,, = 0.012 in

Load Combinations

Ultimate Limit State:
LC 1: LC1 ( N = 250.00 Kip, Mz = -60.00 Kip-ft, My = 0.00 Kip-ft )

Serviceabiity Limit State:
LC 1: LC-1 ( N = 187.50 Kip, Mz = -40.00 Kip-ft, My = 0.00 Kip-ft )

DL - Dead Load

LL - Live Load

WL - Wind Load

LrL - Roof Live Load
RL - Rain Load

SL - Snow Load

EL - Earthquake Load

Strength status of column section based on all load combinations

LC # Description P (Kip) Mz (Kip-ft) My (Kip-ft) Ratio

Status

1 LC1 250.00 -60.00 0.00 2.956

NG

The below detailed report is based on the worst load combination: LC1

Detailing of Members

DETAILING RULES FOR COLUMN (LONGITUDINAL REINFORCEMENT)

Section input data:
Section concrete area A, = 168.00 in?
Longitudinal rebar area A, = 1.60 in?

Check the steel ratio for the longitudinal steel:

p= Aa 160 4 50959

A,  168.00

0.00952 < 0.01
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STATUS NG!

Slenderness of column braced against sidesway

Section input data:

Effective Length factor K, = 0.85

Effective Length factor K, = 0.90

Unsupported length of the column [, = 192.00 in

Section axial Dead Load P(DL) = 125.00 Kip

Section axial load based on current load combination P, = 250.00 Kip

Section moment about major axis based on current load combination M,, = —60.00 Kip-ft

Section moment about minor axis based on current load combination M/, = 0.00 Kip-ft
Top column section moment about major axis M,, = 10.00 Kip-ft
Top column section moment about minor axis M,, = 0.00 Kip-ft
Bottom column section moment about major axis M,, = —60.00 Kip-ft
Bottom column section moment about minor axis M, = 0.00 Kip-ft
Second-order moment about major axis Z
1. Check if the column is long
End moment M; = —10.00 Kip-ft
End moment M, = 60.00 Kip-ft
Radius of gyrationr, =0.3-h =0.3-14 =4.20in
M —10.
3412 2 3419 2900 3600 < 40
2
Ky -1 0.9 -192
id — = 41.14 > 36.00

r, 4.20

Column is long. Slenderness effect must be considered.

2. Calculate member stiffness El

E. =57000 - ,/f. = 57000 - /3000 - 0.001 = 3122.02 ksi

b-h®  12.14°

— 2744.00 in®
12

I, =

_ 12-P(DL)  1.2-125.00

dns — = 0.60
P, 250.00

04-Ec-1,  0.4-3122.02-2744.00

EI —
1+ Bans 1+ 0.60

— 2141704.74 kip-in 2

2. Calculate the Euler buckling force

2. EI,  3.14%.2141704.74
(K - 1,)? (0.9 - 192)?

[

— 707.90 kip

3. moment-magnifier factor

Mo min = P, - (0.6 +0.03 - k) = 250.00 - (0.6 + 0.03 - 14)/12 = 21.25 Kip-ft

My = 60.00 Kip-ft > My nin = 21.25 Kip-ft

M, —10.00
C,=06+04-— =06+0.4- = 0.53
M, 60.00
C,, > 04
Ops = Cm — 0.53 = 1.01 > 1.0

1—(P,/0.75-P,) 1—(250.00/0.75 - 707.90)

M2 Z Mux
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M., = dps - —My = 1.01 - —60.00 = —60.48 Kip-ft

Second-order moment about minor axis Y
1. Check if the column is long

End moment M; = 0.00 Kip-ft
End moment M> = 0.00 Kip-ft
Radius of gyrationr, = 0.3-h =0.3-12 = 3.60 in

M, 0.00
34 —-12- — =34 -12. —— = 34.00 <40
M, 0.00 -

r,  3.60

= 45.33 > 34.00

Column is long. Slenderness effect must be considered.

2. Calculate member stiffness El

E. = 57000 - \/f. = 57000 - 4/3000 - 0.001 = 3122.02 ksi

b-n®  14-12°

_ 03
T 5 - 2016.00 in

I, =

12-P(DL)  1.2-125.00
L= — — 0.60
Ba P, 250.00

04-E. -1, B 04 -3122.02 - 2016.00

EI, = = 1573497.36 kip-in *

2. Calculate the Euler buckling force

n’ - EI,  3.14% . 1573497.36
(K -1,)>2  (0.85-192)

C

— 583.08 kip

3. moment-magnifier factor

Mo min = P, - (0.6 + 0.03 - h) = 250.00 - (0.6 + 0.03 - 12)/12 = 20.00 Kip-ft
M-> = 0.00 Klp—ft < MQ’mm = 20.00 Klp-ft
C,, = 1.0, M, = 20.00 Kip-ft

Chm 1.00
_ - — 233> 1.0
1—(P,/0.75-P,)  1—(250.00/0.75 - 583.08)

5’”8

M2 Z Muy

M.y = bps - My = 2.33 - 20.00 = 46.69 Kip-ft

Column check

MAXIMUM AXIAL COMPRESSION

Section input data:
Section concrete area A, = 168.00 in?
Longitudinal rebar area A,; = 1.60 in?

Calculate the axial load capacity for concentric loading

Po=¢ B =¢ K- [085 fo- (4 —Ay)+f, Au] =

= 06508085 fo- (4, — Ay) + f, - Au| =
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= 0.65 - 0.8 - [0.85 - 3000 - (168.00 — 1.60) + 60000 - 1.60] - 0.001 = 270.57 Kip

MAXIMUM AXIAL TENSION

Section input data:
Longitudinal rebar area As; = 1.60 in?

Calculate the axial load capacity for concentric loading

T, =—09: fiq - Aq = —0.9 - 60000 - 1.60 - 0.001 = —86.40 Kip

M-N INTERACTION

0.003 0.85fc
a<h A A . o | A 4— Fsc
a:ﬁlc ‘_ F(
h di e [ .
— Fs
. 4 & ® | As
\
Beam section Strain Stress
azh 0.003 0.85fc
A A
® ® | AS’ Esc " <4— Fsc
| = a=Puc +— Fc
Y 4—Fs
v [ ] ® | As £s v
Beam section Strain Stress

Calculation is based on iterative process:

- Calculate plastic centroid location x,

- Assume c in tension control zone and compression control zone
- Calculate strain e; and es. when a < h:

esc = ec-((c—d)/c)
es = ec- ((d—¢)/c)

and a > h:

ese =0.002-(7-(c—d)/(T-c—3-h))
es =0.002-(7-(c—d)/(T-c—3-h))
- Calculate reinforcement stresses f; = {esE;s (es < ey), e, (es > ey)}

- Calculate equilibrium forces:
N:Fcc +Fsc +Fs

a<hN=fb-p-2+3 fui s+ foiAs

a > h:N:fC bh—l—z,fscz 'Asi +Zfsz ’Asi

a < h:M = Fe ‘(@—5153/2)"‘2]05&' (@_dl) _Zfsi ‘(di _@)
a <h:M=Fe- (@ —h/2)+> foci * (Tp —di) =D fs - (di —xp)

1. Axial 4 positive flexure about major axis

Section input data:

Section height h based on major axis: 14 in

Section width b based on major axis: 12 in

Rectangular compression block factors:

fe <4000 psi — B1 = 0.85

Section Rebar
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zlef::; bar diameter (in) a::?

(in™2)
11.50 0.50 0.20
11.50 0.50 0.20
11.50 0.50 0.20
11.50 0.50 0.20
2.50 0.50 0.20
2.50 0.50 0.20
2.50 0.50 0.20
2.50 0.50 0.20




Calculation of plastic centroid location

4

fe - Ay - (h — neutral axis) + > Fyi - asei + Y Fsi - ag
fC'Ag+fsy'As +fsy'As

Lp =

_3000.00 - 168.00 - (14 — 7) + 55200000 + 12000000 .
~ 73000.00 - 168.00 - 60000.00 - 0.8 + 60000.00 - 0.80 =~ -

M-N interaction values

Iter. € a Pn (Ih(llin- ®Pn (‘pKI\:"i e (in)
Sl Ge | oam | ip) | SRR (kip) | TEP

Tension Control

1 - - 0.9 -96.0 | O -86.4 | O 0

2 0.27 0.23 0.90 | -889 | 4.1 -80.0 | 3.7 -0.5

3 0.54 0.46 0.90 | -81.8 8.0 -73.7 7.2 -1.2

4 0.82 0.69 0.90 | -74.8 | 11.8 -67.3 | 10.6 -1.9

5 1.09 0.93 0.90 | -67.7 | 15.4 -60.9 | 13.9 -2.7

6 1.36 1.16 0.90 | -60.6 | 18.9 -545 | 17.1 -3.8

7 1.63 1.39 0.90 | -42.4 | 26.5 -38.2 | 23.8 -7.5

8 1.91 1.62 0.90 | -20.1 35.4 -18.1 31.9 -21.1

9 2.18 1.85 0.90 | -1.6 42.8 -1.5 38.5 -312.8

10 2.45 2.08 0.90 | 14.3 49.1 12.9 44.2 41.2

11 2.72 2.31 0.90 | 28.5 54.6 25.6 49.2 23.0

12 2.99 2.55 0.90 | 41.4 59.5 37.3 53.5 17.2

13 3.27 2.78 0.90 | 53.3 63.9 48.0 57.5 14.4

14 3.54 3.01 0.90 | 64.5 67.8 58.0 61.0 12.6

15 3.81 3.24 0.90 | 75.1 71.4 67.6 64.3 11.4

16 4.08 3.47 0.90 | 85.2 74.7 76.7 67.2 10.5

17 4.36 3.70 0.89 | 95.0 77.7 84.8 69.4 9.8

18 4.63 3.93 0.85 | 104.4 | 80.5 89.1 68.7 9.3

19 4.90 4.17 0.82 | 113.6 | 83.0 92.9 67.9 8.8

20 5.17 4.40 0.79 | 122.5 | 85.3 96.4 67.1 8.4

21 5.44 4.63 0.76 | 131.3 | 87.4 99.5 66.3 8.0

22 5.72 4.86 0.73 | 139.9 | 89.3 102.4 | 65.4 7.7

23 5.99 5.09 0.71 | 148.3 | 91.0 105.2 | 64.5 7.4

24 6.26 5.32 0.69 | 156.7 | 92.6 107.7 | 63.6 7.1

25 6.53 5.55 0.67 | 164.9 | 93.9 110.2 | 62.7 6.8

26 6.81 5.79 0.65 | 173.1 | 95.1 112.5 | 61.8 6.6

Compression Control

27 7.09 6.03 0.65 | 186.4 | 94.4 121.1 | 61.4 6.1

28 7.38 6.27 0.65 | 199.2 | 93.6 129.5 | 60.9 5.6

29 7.67 6.52 0.65 | 211.6 | 92.8 137.6 | 60.3 5.3

30 7.96 6.76 0.65 | 223.7 | 91.9 145.4 | 59.8 4.9

31 8.24 7.01 0.65 | 235.0 | 90.8 152.7 | 59.0 4.6

32 8.53 7.25 0.65 | 245.7 | 89.5 159.7 | 58.2 4.4

33 8.82 7.50 0.65 | 256.3 | 88.1 166.6 | 57.3 4.1

34 9.11 7.74 0.65 | 266.6 | 86.6 173.3 | 56.3 3.9
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35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

9.40

9.68

9.97

10.26

10.55

10.83

11.12

11.41

11.70

11.99

12.27

12.56

12.85

13.14

13.42

13.71

14.00

7.99

8.23

8.48

8.72

8.96

9.21

9.45

9.70

9.94

10.19

10.43

10.68

10.92

11.17

11.41

11.66

11.90

0.65

0.65

0.65

0.65

0.65

0.65

0.65

0.65

0.65

0.65

0.65

0.65

0.65

0.65

0.65

0.65

0.65

0.65

276.8

286.8

296.7

306.4

316.0

325.5

334.9

344.2

353.4

362.6

371.6

380.6

389.5

398.4

407.1

415.9

424.6

416.3

85.1

83.4

81.7

79.9

77.9

75.9

73.7

71.4

69.0

66.5

63.8

61.0

58.1

55.1

51.9

48.6

45.2

179.9

186.4

192.8

199.2

205.4

211.6

217.7

223.8

229.7

235.7

241.6

247.4

253.2

258.9

264.6

270.3

276.0

270.6

55.3

54.2

53.1

51.9

50.6

49.3

47.9

46.4

44.8

43.2

41.5

39.7

37.8

35.8

33.8

31.6

29.4

3.7

3.5

3.3

3.1

3.0

2.8

2.6

2.5

2.3

2.2

2.1

1.9

1.8

1.7

1.5

1.4

1.3

2. Axial + negative flexure about major axis
Section input data:
Section height h based on major axis: 14 in

Section width b based on major axis: 12 in

Rectangular compression block factors:

£, < 4000 psi — B = 0.85

Section Rebar

bar
:f:;‘; bar diameter (in) a:sa?
(in™2)
11.50 | 0.50 020
11.50 | 0.50 020
11.50 | 0.50 020
11.50 | 0.50 020
2.50 0.50 020
2.50 0.50 020
2.50 0.50 020
2.50 0.50 020

Calculation of plastic centroid location

’

fe - Ay - (h — neutral axis) + Y Fisei - asei + Y Fsi - as;

mp: —_—

fe Ay + foy - As + fsy - As

~3000.00 - 168.00 - (14 — 7) + 552000.00 + 120000.00 700
~3000.00 - 168.00 + 60000.00 - 0.8 + 60000.00 - 0.80 o

M-N interaction values

n ®Mn
Iter. € a (0] Pn (Kip- (Kip-

(in) (in) (Kip) (Kip) e (in)
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|| (o] "]
Tension Control

1 - - 0.9 -96.0 | O -86.4 | O 0

2 0.27 0.23 0.90 | -889 | 4.1 -80.0 | 3.7 -0.5
3 0.54 0.46 0.90 | -81.8 | 8.0 -73.7 | 7.2 -1.2
4 0.82 0.69 0.90 | -74.8 | 11.8 -67.3 | 10.6 -1.9
5 1.09 0.93 0.90 | -67.7 | 154 -60.9 | 13.9 -2.7
6 1.36 1.16 0.90 | -60.6 | 18.9 -54.5 | 17.1 -3.8
7 1.63 1.39 0.90 | -42.4 | 26.5 -38.2 | 23.8 -7.5
8 1.91 1.62 0.90 | -20.1 | 354 -18.1 | 31.9 -21.1
9 2.18 1.85 0.90 | -1.6 42.8 -1.5 38.5 -312.8
10 2.45 2.08 0.90 | 14.3 49.1 12.9 44.2 41.2
11 2.72 2.31 0.90 | 285 54.6 25.6 49.2 23.0
12 2.99 2.55 0.90 | 414 59.5 37.3 53.5 17.2
13 3.27 2.78 0.90 | 53.3 63.9 48.0 57.5 14.4
14 3.54 3.01 0.90 | 64.5 67.8 58.0 61.0 12.6
15 3.81 3.24 0.90 | 75.1 71.4 67.6 64.3 11.4
16 4.08 3.47 0.90 | 85.2 74.7 76.7 67.2 10.5
17 4.36 3.70 0.89 | 95.0 77.7 84.8 69.4 0.8
18 4.63 3.93 0.85 | 104.4 | 80.5 89.1 68.7 9.3
19 4.90 4.17 0.82 | 113.6 | 83.0 92.9 67.9 8.8
20 5.17 4.40 0.79 | 122.5 | 85.3 96.4 67.1 8.4
21 5.44 4.63 0.76 | 131.3 | 87.4 99.5 66.3 8.0
22 5.72 4.86 0.73 | 139.9 | 89.3 102.4 | 65.4 7.7
23 5.99 5.09 0.71 | 148.3 | 91.0 105.2 | 64.5 7.4
24 6.26 5.32 0.69 | 156.7 | 92.6 107.7 | 63.6 7.1
25 6.53 5.55 0.67 | 164.9 | 93.9 110.2 | 62.7 6.8
26 6.81 5.79 0.65 | 173.1 | 95.1 112.5 | 61.8 6.6
Compression Control

27 7.09 6.03 0.65 | 186.4 | 94.4 121.1 | 61.4 6.1
28 7.38 6.27 0.65 | 199.2 | 93.6 129.5 | 60.9 5.6
29 7.67 6.52 0.65 | 211.6 | 92.8 137.6 | 60.3 5.3
30 7.96 6.76 0.65 | 223.7 | 91.9 145.4 | 59.8 4.9
31 8.24 7.01 0.65 | 235.0 | 90.8 152.7 | 59.0 4.6
32 8.53 7.25 0.65 | 245.7 | 89.5 159.7 | 58.2 4.4
33 8.82 7.50 0.65 | 256.3 | 88.1 166.6 | 57.3 4.1
34 9.11 7.74 0.65 | 266.6 | 86.6 173.3 | 56.3 3.9
35 9.40 7.99 0.65 | 276.8 | 85.1 179.9 | 55.3 3.7
36 0.68 8.23 0.65 | 286.8 | 83.4 186.4 | 54.2 3.5
37 9.97 8.48 0.65 | 296.7 | 81.7 192.8 | 53.1 3.3
38 10.26 | 8.72 0.65 | 306.4 | 79.9 199.2 [ 51.9 3.1
39 10.55 | 8.96 0.65 | 316.0 | 77.9 205.4 | 50.6 3.0
40 10.83 | 9.21 0.65 | 325.5 | 75.9 211.6 | 49.3 2.8
41 11.12 | 9.45 0.65 | 3349 | 73.7 217.7 | 47.9 2.6
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42

43

44

45

46

47

48

49

50

51

52

11.41

11.70

11.99

12.27

12.56

12.85

13.14

13.42

13.71

14.00

9.70

9.94

10.19

10.43

10.68

10.92

11.17

11.41

11.66

11.90

0.65 | 344.2 | 71.4 223.8 | 46.4 2.5
0.65 | 353.4 | 69.0 229.7 | 44.8 2.3
0.65 | 362.6 | 66.5 235.7 | 43.2 2.2
0.65 | 371.6 | 63.8 241.6 | 41.5 2.1
0.65 | 380.6 | 61.0 247.4 | 39.7 1.9
0.65 | 389.5 | 58.1 253.2 | 37.8 1.8
0.65 | 398.4 | 55.1 258.9 | 35.8 1.7
0.65 | 407.1 | 51.9 264.6 | 33.8 1.5
0.65 | 415.9 | 48.6 270.3 | 31.6 1.4
0.65 | 424.6 | 45.2 276.0 | 29.4 1.3
0.65 | 416.3 | O 2706 | O 0

3. Axial + positive flexure about minor axis

Section input data:
Section height h based on minor axis: 12 in
Section width b based on minor axis: 14 in

Rectangular compression block factors:

Section Rebar

fe < 4000 psi — B1 = 0.85

bar

:Ie:o::)\ bar diameter (in) a;:?

(in™2)
9.50 0.50 0.20
9.50 0.50 0.20
7.17 0.50 0.20
71.17 0.50 0.20
4.83 0.50 0.20
4.83 0.50 0.20
2.50 0.50 0.20
2.50 0.50 0.20

Calculation of plastic centroid location

4

fe - Ay - (h —neutral axis) + > Fyi - asei + Y Fsi - as
wp — =

fC'Ag+fsy'As +fsy'As

~3000.00 - 168.00 - (12 — 6) + 400000.00 + 176000.00

= 6.00 in
3000.00 - 168.00 + 60000.00 - 0.8 + 60000.00 - 0.80

M-N interaction values

Iter. € a Pn (Ih(llin- ®Pn (‘pKI\:"i e (in)
| Ge | oam | ip) | SRR (kip) | TEP

Tension Control

1 - - 0.9 -96.0 | O -86.4 | O 0

2 0.20 0.17 0.90 | -90.0 | 3.0 -81.0 | 2.7 -0.4

3 0.39 0.34 0.90 | -84.0 | 5.8 -75.6 | 5.2 -0.8

4 0.59 0.50 0.90 | -78.0 | 8.6 -70.2 | 7.7 -1.3

5 0.79 0.67 0.90 | -72.1 11.3 -64.8 10.2 -1.9

6 0.99 0.84 0.90 | -66.1 | 13.9 -59.5 | 12.5 -2.5
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10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

1.18

1.38

1.58

1.78

1.97

2.17

2.37

2.56

2.76

2.96

3.16

3.35

3.55

3.75

3.95

4.14

4.34

4.54

4.73

4.93

1.01

1.17

1.34

1.51

1.68

1.84

2.01

2.18

2.35

2.52

2.68

2.85

3.02

3.19

3.35

3.52

3.69

3.86

4.02

4.19

Compression Control

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

5.21

5.50

5.78

6.06

6.35

6.63

6.91

7.19

7.48

7.76

8.04

8.32

8.61

8.89

9.17

9.46

9.74

10.02

10.30

10.59

10.87

11.15

11.43

4.43

4.67

4.91

5.15

5.39

5.63

5.87

6.11

6.35

6.60

6.84

7.08

7.32

7.56

7.80

8.04

8.28

8.52

8.76

9.00

9.24

9.48

9.72

Member 1 RC column Design Report

Page 9 of 13

0.90

0.90

0.90

0.90

0.90

0.90

0.90

0.90

0.90

0.90

0.90

0.90

0.90

0.87

0.83

0.80

0.78

0.75

0.73

0.71

0.68

0.66

0.65

0.65

0.65

0.65

0.65

0.65

0.65

0.65

0.65

0.65

0.65

0.65

0.65

0.65

0.65

0.65

0.65

0.65

0.65

0.65

0.65

-60.1

-54.1

-44 .4

-32.3

-21.4

-11.4

-2.1

6.7

15.1

25.2

36.5

47.3

57.5

67.3

76.6

85.7

95.8

106.9

117.5

127.7

141.9

155.4

170.1

185.4

200.1

214.3

228.1

241.4

254.4

267.0

279.4

291.1

302.7

314.0

325.2

336.2

347.1

357.8

368.5

379.0

389.4

399.7

409.9

16.5

18.9

22.3

26.4

30.0

33.3

36.3

39.1

41.7

44.3

46.8

49.2

51.4

53.5

55.4

57.2

58.7

60.0

61.2

62.3

63.7

64.9

65.5

65.5

65.4

65.3

64.9

64.5

63.9

63.2

62.3

61.2

59.9

58.5

57.0

55.3

53.4

51.4

49.2

46.9

44 .4

41.7

38.9

-54.1

-48.7

-40.0

-29.1

-19.3

-10.3

-1.9

6.0

13.6

22.6

32.9

42.5

51.7

58.3

63.9

69.0

74.5

80.5

85.9

90.8

97.0

102.6

110.6

120.5

130.1

139.3

148.2

156.9

165.3

173.6

181.6

189.2

196.7

204.1

211.4

218.5

225.6

232.6

239.5

246.3

253.1

259.8

266.5

14.8

17.0

20.1

23.8

27.0

30.0

32.7

35.2

37.5

39.8

42.1

44.3

46.3

46.3

46.2

46.0

45.7

45.2

44.7

44.3

43.6

42.8

42.5

42.6

42.5

42.4

42.2

41.9

41.5

41.1

40.5

39.8

39.0

38.0

37.0

35.9

34.7

33.4

32.0

30.5

28.9

27.1

25.3

-3.3

-4.2

-6.0

-9.8

-16.8

-35.0

-206.3

70.0

33.1

21.1

15.4

12.5

10.7

9.5

8.7

8.0

7.4

6.7

6.3

5.9

5.4

5.0

4.6

4.2

3.9

3.7

3.4

3.2

3.0

2.8

2.7

2.5

2.4

2.2

2.1

2.0

1.8

1.7

1.6

1.5

1.4

1.3

1.1




50 11.72 | 9.96 0.65 | 420.1 | 36.0 273.1 | 23.4 1.0
51 12.00 | 10.20 | 0.65 | 430.2 | 32.9 279.6 | 21.4 0.9
52 - - 0.65 | 416.3 | O 2706 | O 0

4. Axial + negative flexure about minor axis

Section input data:

Section height h based on minor axis: 12 in
Section width b based on minor axis: 14 in

Rectangular compression block factors:

Section Rebar

bar

:?:::3 bar diameter (in) a::?

(in™2)
9.50 0.50 0.20
9.50 0.50 0.20
71.17 0.50 0.20
7.17 0.50 0.20
4.83 0.50 0.20
4.83 0.50 0.20
2.50 0.50 0.20
2.50 0.50 0.20

Calculation of plastic centroid location

£, < 4000 psi — B1 = 0.85

fc -+ Ay - (h — neutral axis) + > Fuei - asei + Y, Fsi - asi

Lp

4

fc'Ag+fsy‘As +fsy’As

~3000.00 - 168.00 - (12 — 6) + 400000.00 + 176000.00  6.00
~3000.00 - 168.00 + 60000.00 - 0.8 + 60000.00 - 0.80 o

M-N interaction values

tter. | € a Pn (|I\<4in- ®Pn (‘pKI\imt e (in)
S oam | am | * | ip) | TERT | (ki) | TEP

Tension Control

1 i i 09 | -96.0 |0 86.4 | 0 0

2 020 | 017 | o090 | -900 |30 |-810 |27 |-04
3 039 | 034 |090]|-840 |58 |-756 |52 |-08
4 059 | 050 | 090 |-780 |86 |-702 |77 |-13
5 079 | 067 | 090 |-721 | 113 | -648 | 102 | -1.9
6 099 | 084 |090]|-661 | 139 |-505 | 125 | -2.5

7 118 | 1.01 | 090 | -60.1 | 165 | -54.1 | 14.8 | -3.3

8 138 | 117 | 090 | -541 | 189 | -48.7 | 17.0 | -4.2
9 158 | 1.34 | 0.90 | -44.4 | 22.3 | -40.0 | 20.1 | -6.0
10 | 178 | 151 |090]|-323 | 264 | -291 | 238 | -9.8
11 | 197 | 168 | 090 | 214 | 300 |-193 | 270 | -16.8
12 | 217 | 184 | 090 |-11.4 | 333 |-103 | 300 | -35.0
13 [ 237 [ 201 |09 |21 |363 |-19 | 327 | -2063
14 | 256 | 218 [090]|67 |[391 |60 |352 |700
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15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

2.76

2.96

3.16

3.35

3.55

3.75

3.95

4.14

4.34

4.54

4.73

4.93

5.21

5.50

5.78

6.06

6.35

6.63

6.91

7.19

7.48

71.76

8.04

8.32

8.61

8.89

9.17

9.46

9.74

10.02

10.30

10.59

10.87

11.15

11.43

11.72

12.00

2.35

2.52

2.68

2.85

3.02

3.19

3.35

3.52

3.69

3.86

4.02

4.19

Compression Control

4.43

4.67

491

5.15

5.39

5.63

5.87

6.11

6.35

6.60

6.84

7.08

7.32

7.56

7.80

8.04

8.28

8.52

8.76

9.00

9.24

9.48

9.72

9.96

10.20

0.90

0.90

0.90

0.90

0.90

0.87

0.83

0.80

0.78

0.75

0.73

0.71

0.68

0.66

0.65

0.65

0.65

0.65

0.65

0.65

0.65

0.65

0.65

0.65

0.65

0.65

0.65

0.65

0.65

0.65

0.65

0.65

0.65

0.65

0.65

0.65

0.65

0.65

15.1

25.2

36.5

47.3

57.5

67.3

76.6

85.7

95.8

106.9

117.5

127.7

141.9

155.4

170.1

185.4

200.1

214.3

228.1

241.4

254.4

267.0

279.4

291.1

302.7

314.0

325.2

336.2

347.1

357.8

368.5

379.0

389.4

399.7

409.9

420.1

430.2

416.3

41.7

44.3

46.8

49.2

51.4

53.5

55.4

57.2

58.7

60.0

61.2

62.3

63.7

64.9

65.5

65.5

65.4

65.3

64.9

64.5

63.9

63.2

62.3

61.2

59.9

58.5

57.0

55.3

53.4

51.4

49.2

46.9

44.4

41.7

38.9

36.0

32.9

13.6

22.6

32.9

42.5

51.7

58.3

63.9

69.0

74.5

80.5

85.9

90.8

97.0

102.6

110.6

120.5

130.1

139.3

148.2

156.9

165.3

173.6

181.6

189.2

196.7

204.1

211.4

218.5

225.6

232.6

239.5

246.3

253.1

259.8

266.5

273.1

279.6

270.6

37.5

39.8

42.1

44.3

46.3

46.3

46.2

46.0

45.7

45.2

44.7

44.3

43.6

42.8

42.5

42.6

42.5

42.4

42.2

41.9

41.5

41.1

40.5

39.8

39.0

38.0

37.0

35.9

34.7

33.4

32.0

30.5

28.9

27.1

25.3

23.4

21.4

33.1

21.1

15.4

12.5

10.7

9.5

8.7

8.0

7.4

6.7

6.3

5.9

54

5.0

4.6

4.2

3.9

3.7

3.4

3.2

3.0

2.8

2.7

2.5

2.4

2.2

2.1

2.0

1.8

1.7

1.6

1.5

1.4

1.3

1.1

1.0

0.9

5. Strength check
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Section input data:

Actual axial force P = 250.00 Kip

Actual bending moment about major axis M,, = 60.48 Kip-ft
Actual bending moment about minor axis My, = 46.69 Kip-ft
Eccentricity of actual forces along major axis e, = 2.9029 in
Eccentricity of actual forces along minor axis e, = 2.2413 in
Limited axial force (Mx-N axis plane) ¢ - P,, = 207.53 Kip

Limited axial force (My-N axis plane) ¢ - P,, = 203.87 Kip

Limited bending moment about major axis ¢ - M,, = 50.19 Kip-ft
Limited bending moment about minor axis ¢ - M,, = 38.07 Kip-ft

Axial 4+ biaxial bending check case for rectangular section

P, 1.7 - 250
= U. — 9. 2
P, 07+ 0.6 - 270.57 53

o, > 20— a, =20

M, 1™ M, 1 160481*" [46.69 1"
+ - = || 4 |z==| =296>10
¢ ° Muw 50-19 38-07
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Axial compression check case

P, = 250.00 Kip < ¢ - P,, = 270.57 Kip

STATUS NG!

STATUS OK!

Lateral support check for compression steel

CHAPTER 9 (Section 9.7) | BUCKLING OF SLENDER REINFORCING BARS
dt
bmin

Section input data:

Spacing of the stirrups s = 10 in

Diameter of the main bars 16 - d, = 16 - 0.5 = 8 in

Diameter of the transverse reinforcement (stirrups) 48 - d, =48 - 0.5 = 24 in

Smaller dimension of the beam section b,,,;,, = 12 in

Calculate maximum spacing of the stirrups for purpose of buckling bar stability

s =10in > s,,,, = 81in

STATUS NG!

Member 1 RC column Design Report

Page 13 of 13




