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15 Moment frame

Eight-story steel moment frame
Assume

Live load 50 psf

Live load reduction

where

R = LL reduction in percent
A = tributary area
Reduction shall not exceed:
40% for members supporting a single level
60% for other members

R = 0.08 (A-150)

Copyright © G G Schierle, 2001-04
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Copyright © G G Schierle, 2001-04

Assume

Average wind pressure
Gravity load

Beams =100 psf
Columns = 90 psf

Design ground floor beams and columns
Uniform beam load

w =100 psf x 30’/1000

Uniform column load (distributed on beam)
w =90 psf x 30'/1000

Base shear

V=30 psfx 30" x 7.5 x 1211000

Overturn moments

Ground floor M,

M, = 30 psf x 30" x (7.5x12)?/2 / 1000

First floor M1

M, =30 psf x 30°(6.5 x12)2/2 / 1000

P =30 psf

w = 3 kif

w = 2.7 kIf

V=81k

M, = 3,645 K

M, =2,738 K

press Esc to end, { for next, T for previous slide



Column shear
Column

a&d

b&c

=96’

Bx12'

Column bending

Col. - Mlater- Mg rauitl
ag&d 1356 =81k  3x30%24 =113
b&c 27x6 = 162K

Column axial force (n = # of stories)

T T T

IDarawtv n- '
8x2. 7x- _
8x2.7x30 =648 648kl

M B (B assumes Mkl 5.1
104Kx120184428) 7930
[IIIIIIIHwIw 162k!X12_W

[TTTWI T T{TTITTT
T

VAVAVAVIYC,

M=Vc n/eu
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COLUMNS
W shapes

Allowable axial loads in kips

Designation

Wt./ft

F

Effective length in ft KL with respect to least
radius of gyration ,

0

6

7

8

9
10
1
12
16
17
18
19
20
22
24
26
28
30
32
34
36
38
40

U

Py (kips)

B, (kipsfin.)

Pus (Kips)

Py (kips)

L (1)

Ly (ft)

A(in2)

L (in4) 2140

I, (in.) 838

fy (in.) 402

1.60

B, Bending 0.184
0.484

a,/10° 319

a,10° 125

Fox (K L?M0? (kips) 429

Fsy (K, Ly)?107 (kips) 170 168

15 Moment frame

AMERICAN INSTITUTE OF STEEL CONSTRUCTION

Copyright © G G Schierle, 2001-04

Designation

Wt./ft

ke

Effective length in ft KL with respect to least
radius of gyration r,

U
Pyo (kips)
| P, (kipsiin.)
| Pus (kips)
| Pro (kips)
L (i)
Ly (ft)

|| 5 (in)

| Ratio r../r,

B, } Bending

‘B, factors

| a.10°
\a,/108

| Fox (K L)*110° (kips)

Ry (K, L,)?/10° (Kips)

228.0
B1.7
409
147

204.8
73.86
404
145

401
144

| tFlange is noncompact; see discussion preceding column load tables.
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Beam design

From previous page:

Uniform beam load w = 3 klf
Overturn moments

Ground floor M, M, = 3,645 k'
First floor M, M,=2,738 k'
Column a &d axial load

N, =M, /B =3645/90 N, =41k
N,=M,/B=2738/90 N, =30k
Beam shear

V=N;-N, V=11k
Beam bending

Miatera = V L/2 = 11 x30/2 Miatera = 165 K’
[ —— wL2/12 = 3x304/12 Myravity = 225 K
>M =165+225 XM=390K
Section modulus required

S,=M/F, =390k x 12"/ 22 ksi S, =213in?
Use W18x119

Note: W18 beam has optimal ratio L/d = 20

15 Moment frame Copyright © G G Schierle, 2001-04 press Esc to end, { for next, T for previous slide



W SHAPES
Dimensions

W SHAPES
Properties

Elastic Properties

I.I.;is X Rodis Y-y

111G 5

n* | In? ; Al m?

WOIB 31"
283
x 258"
= E
®211
=182
=175
=158
M1-t31

=130

a7
BS
Fi ]

7|

&5
B
]
1]

W 1Ex100
x 85
x 77
% 87

WiGkx 57
X 50
= 45
x 40
® 36

M|z

W 18x 119 IES.I

Fald

285
2.3
23

181
176
162
“r

13,5
148
10.3

264
22
frd
187

16.8
147
133
178
106

21.85
2146
21.08
2067
20.35
20,04
19.72
16,48
18,25

18.57
1873
18,59
18,9
18.21

18,47
18.35
18.24
10|
1758

18,06
17.50
1770

16.97
16.75
16452
16.33

16.43
1626
16.13
1601
1586

=%

21%%
2

20%
2%
2

159
19%
19

18

8%
159%
8%
18%

18%
18%
184
18%
18

18
1%
1™

17

164
164%
16%

16%
164
16%
16

15%

1.520
1.400
1.280
1160
1.060
0960
0.8
E:h ]
070
0.Em

00555
0580
0.535
0,480
0.425

ﬂﬂﬁ‘

0.450
0415
0.3%0
0.355

0.350
0.5
0.300

0.585
0.525
0.455
03395

0430
0.330
0345
0.305
0.295

*For application refer o Noles in Table 2

i

SHdES BEE SHEBR

B558Y

G950 132
G150

333

13§

aqﬂ BB

58

ggéé&

15 Moment frame
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Required
S, =213
Use
W18x119
S, =231




5th floor shear V = 30x30x3.5x12/1000
Column shear

Column shear

a&d
b&c

Column bending

COl' - Mlater-
: a&d | 6.3x6 = 38K’
J | b&c W 12.6x6 = 76k

3X30°=90"

=96’

Bx12'

Column axial force (n = # of stories above)

I:)arawtv n-

4x2.7x

M B (Bx assumes kel 51
151Kx1230486 3371 508K
[IlIIllllwlw 76k!X12_“

[TTTWI T T{TTITTT
T

VAVAVAVIYC,

M=Vc n/eu
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COLUMNS
W shapes X
Allowable axial loads in kips

Designation Wi4 Designation
Wt.ft Wt./ft
B 2

Effective length in ft KL with respect to least
radius of gyration r,

Effective length in ft KL with respect to least
radius of gyration ,

1

U Pyo (Kips)

Pyo (Kips) 1 Py (kips/in.)

P, (kipsfin.) | Pus (Kips)

Pun (Kips) | P (Kips)

Pro (Kips) L (ff)

L (1)

Ly (f)

A(in.2)

L (in4) 2140

Iy (in#) 838

Iy (in.) 4.02

Ratio r,/r, 1.60

Bx} Bending 0.184

B, factors 0.484 ] 228.0 204.8

a,/10° 319 \a,/108 81.7 73.6 66.3 59.7 54.1
a,/10° 125 | Foy (K L)?10% (kips) 409 404 401 395 391
R, (K,,L,,)ZHO? (kips) 429 Ry (K, L,)?/10° (Kips) 147 145 144 143 142
Foy Ky L,)"N10" (Kips) 120 168 - tFlange is noncompact; see discussion preceding column load tables.

AMERICAN INSTITUTE OF STEEL CONSTRUCTION
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Compare colummns

4t floor columns

=96’

Bx12'

Col. . $/co| -
a& . _ 145-
b & . _ 193-9

el 1
M=vc h/2\J
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Crown Zellerbach building
San Francisco

Architect: SOM & Hertzka and Knowles
Engineer: H J Brunnier

The 19-story building has an external core
and column-free, moment frame, office wing

Size: 201x69’
Height: 285’
Story height: 13.7
Height/width ratio 4.1

A Column D Joist@7’
B Spandrelbeam E Gusset plate
8’ deep mat footing C Girder F Fire proofing

15 Moment frame Copyright © G G Schierle, 2001-04 press Esc to end, { for next, T for previous slide




Width direction combined gravity and lateral load

Width direction lateral load

Shear Bending Deflection Shear Bending Axial Deflection
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