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General Modeling
1. Material Properties

Moment frame beam and columns
A572 G50
Fy =50 ksi
Fu =65 ksi
Gravity frame beams and columns
Fy = 36 ksi
2. Fixity of Nodes

Moment frame are fixed at the end.

+

Figure 1- Fixity of Moment Frames (Fixed)

3. Slaving of Rigid Diaphragms

The diaphragm assumed to be rigid and the nodes are slaved at each level.



a

Figure 2- Slaving of Roof

4. Mass of Structure

The mass of the structure is applied at center of mass of diaphragm at each level.
Masses are derived from DL+0.25LL.



STORY MASS DATA:
Includes Self Mass of:
Beams
Columns (Half mass of columns above and below)
Walls (Half mass of walls above and below)
Slabs/Deck

Calculated Values:

Floor LL = 50 psf
Roof LL = 20 psf

Story Diaph #  Weight Mass MMI Xm Ym
kips k-s2/ft  ft-k-s2 ft ft

Roof 1 680.06 21.12 39023 66.25 77.50

3rd 1 936.38 29.08 61847 64.56 70.99

2nd 1 987.87 30.68 68031  62.86 69.12

Story Diaph # Combine DL+0.25LL

Roof 1 None Roof : 1.886 [K-s"2/in]

3rd 1 None 3rd : 2.802 [K-SAZ/in]

2nd 1 None 2nd : 2.936 [K-s"2/in]

Figure 3- Mass of Structure (DL+0.25LL)
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Gravity Loading
Governing load combination is DL+0.25LL

1. Gravity Column Loading

2. Moment Frame Column Loading

)

Figure 4- Columns Gravity Loading



Figure 5- Moment Frame Beam Gravity Loading (Distributed ) (Beam-1 1% Floor)



Moment Frame

1. W Shaped Moment Beams

1. 1 Cross Sectional

| COMPOMENT PROPERTIES

and Stiffness T Inelastic Strength T Elastic: Striength

[ td aterialz T Strength Sects T Compound
Inelastic T Elastic T Cross Sects.
Type IBeam, Standard Steel Section ;I E'l

Choose type and name ko
ﬁlﬂl edit an existing section, B

Teut fiar filker.
= Purge |F|ename ||— Filter |
Length Linit I\n Force Lnit Ik\p

Status |Saved.

Check | Save | SaveAsl Delete |

Symrmetry
@® Yes Mo

Standard Section

Section Type |AI5C W, M, 5 ar HP -2

Section D [w36x150 ~]

Enter shape and size [e.g. "W21). then
click down airow to move to that size.

 Shape and Dimengion:
Az 2

TF
=2 :
B o [EE 5 | s 3
" S T e o

—
E

To calculate the section properties for the above dimensions, press this button.
I you wish, you can edit the properties after they have been calculated Calculats |

Section Shape ISymmetnc:I Section

- Section Stiffn

Axial Area _ Torsional [nertia _
Shear Area slong Axis 2 - Bending Inertia about Awis 2 -
Shear Area slong Axiz 3 _ Bending Inertia about Auwis 3 _

Shear area = 0 means no shear deformation.

r~ Material Stiffne:

Young's Modulus IZSDDD Poiszon's Flatio IU.3 Shear Modulus = |1 1154

Import Components T Expart Components

@ Selected components of this type: Impott |
" All components of all ypes. =

| COMPONEMT PROPERTIES

and Stiffness T Inelastic Strength T Elastic Strength

[ tdaterials T Strength Sects T Compound
Inelastic: T Elastic: T Cross Sects.
Type IBeam, Standard Steel Section ;I =
| | Chooge type and name to
7<' NEWD edit ah existing section. a
Name |Beam MFH 365134 |

Text for filker.
= Purge |Hename ||— Filter |
Length Unit |in Farce Uit Ikip

Status |Saved

Check | Save | SaveAsl Dielete |

Symmetry
@ Yes " Mo

Standard Section

Section Tppe IAISEW’,M,S or HP - al

Section [ [W3EK134 =]

Enter shape and size [e.q. W21, then
click down arrow to move to that size.

Import Components T Export Components

@ Selected companents of this type. o |
Al components of all types.

~Shape and Dimenzion:

Section Shape ISymmelricI Section
» e o of fe
" S T [ o

B
To calculate the section properties for the sbove dimensions, press this button,
IF you wish, pou can edit the properties alter they have been calculated. Calculate |

— Section Stiffr

Axial Area _ Torsional Inertia _
Shear Area along Asis 2 _ Bending Inertia about Axis 2 _

Shear Area along Aeis 3 _ Bending Inertia about Axis 3

Shear area = 0 means no shear deformation

r~ Material Stiffre:

Young's Modulus I2BEIEIEI Poizzon's Ratio IU.3 Shear Modulus = IT 1154

Figure 6 - Cross Section for Beams W 36X150 and W 36X194
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2. 1 ASCE 41-13 Modeling Parameters
Plastic Moment Hinge (Table 9-6)

[52/(Fye)*0.5 - 7.48PI€|%-6. Modeling P,

ters and Accept

11

Criteria for Nonlinear Procedures—Structural Steel Components

418/(Fyer U5 =591

Beam W36X194

Modeling Parameters

Acceptance Criterla

bi/2ti = 4.18 Residual
ftw = 42.2 Plastic Rotation Strength
Beam W36X150 Angle, Radians Ratio Plastic Rotation Angle, Radians
bf/2tf = 6.37
hitw = 51.9 Cqmponent or Action a e o LS cP
b—’s 2 ) ic 418 96, 16, 0.6 18, 98, 118, 52/(Fye)"0.5 = 7.35
T A 300/(Fye)"0.5 = 42.43
b, _ 65 I 640 10, 66, 02 0.256, 30, 40, | Column W14X283
b. EVE i Lty bfi2tf = 3.89
froNBe e Jh hitw = 8.84

c. Other Linear interpolation between the values on lines a and b for both flange slenderness (first term) jamh|umn W14X233
web slenderness (second term) shall be performed, and the lower resulting value shall be used bf/2tf = 4.62
Columns—Flexure® hiw = 10.7
For PiP < 0.2 P/Pcl =0.12
/T 1} SOEY oa; ey LiRs) e, e, e,
5= and —=
I‘ 2l N sy .h'—_
by 65 o 460 48, 60, 0.2 0.250, 30, 40,
b T —2——or— 2=
2, JF, t. ofF.
¢. Other Linear interpolation between the values on lines a and b for both flange slenderness (first term) and

For 0.2  PIP; £0.5

4. ——=—— and

b 52— —2——

c. Other

by 52 ho_ 260
1

web slenderness (second term) shall be performed. and the lower resulting value shall be used

a4

19, 1.5,

0.2 0.250,

0.2 0.250,

1.26,

d

1.26,

Linear interpolation between the values on lines a and b for both flange slenderness (first term) and
weh slenderness (second term) shall be performed, and the lower resulting value shall be used

Fo]nmn Panel Zones

126, 128,

1.0 18,

128,

120,

WUF

0051000134

00430000604 0.2

0.026=0.000654  0.0323=0.000454  0.043=0.000604 I

Bottom haunch in WUF with slab

0.026

0036

0.2 0.013

0.0270

0036

Modification factors for FR Beam-Column Connections ASCE41-13 per section 9.4.2.4.3

Mod.1 Mod.2 Mod.3 Mod.4
9.4.24.3-4.1 9.4.24.3-4.2 9.4.2.4.3-4.3 9.4.24.3-44
1.0 0.8 1.0 1.0
Modeling Parameters and Acceptance Criteria
WUF d a b c 10 LS CP
W 36X194 | 36.5 0.00284 | 0.0169 0.16 0.00182 | 0.0127 0.0169
W 36X150 | 35.9 0.00346 | 0.0172 0.16 0.00213 | 0.0129 0.0172
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| COMPOMNEMT PROPERTIES - PLOT HYSTERESIS LOOPS

tdament Hinge, Rotation Type Component Mame = [Moment Hinge, W3E:134

5.00E+04
4.00E+04
3.00E+04
2.00E+04
1.00E+04

0
-1.00E+04
-2.00E+04
-3.00E+04
-4 00E+04

-5.00E+04
-1.25e-01  -1.00E-01  -7.50E-02 -5.00E-02  -Z.50E-02 0 2.50E-02 5.00E-02  7.50E-02 1.00E-01 1.25E-1

F-Ir RELATIONSHIP

Figure 7- Deformation Capacities for Beam W 36X194

| COMPOMEMT PROPERTIES - FLOT HYSTERESIS LODPS

|h-1|:|ment Hinge, Rotation Type Component Name = ||V|Drnent Hinge, Beam "w36:150

4.00E+04
3.00E+04
2.00E+04

1.00E+04

0

-1.00E+04
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-3.00E+04

-4 M0E+04
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Figure 8- Deformation Capacities for Beam W 36X150
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5.00E+03
—
4.00E+03 —
3.00E+03 };’ |
[/
2.00E+03
1.00E+03 ;/
0
0 4.00E+00 8.00E+00 1.20E+01 1.60E+01 2.00E+01
AXIAL F-D RELATIONSHIPS (SEE BENDING FOR STRENGTH LOSS)
3.00E+04 ! 2 3
2.50E+04 ——
2.00E+04 —
1508+04 | —
/
1.00E+04 17
5.00E+03 |
0
4.00E+00 8.00E+00 1.20E+01 1.60E+01 2.00E+01
BENDING F-D RELATIONSHIPS WITH DEFORMATION CAPACITIES
Capacities are shown for Axis 3. Ratio of Axis 2 to Axis 3 capacities = 1.0
Figure 9- Deformation Capacities for Col. W 14X233
6.00E+03
5.00E+03
4.00E+03 J,*’ ]
3.00E+03 |—//
17
2.00E+03 |
1.00E+03 H-
0
0 4.00E+00 8.00E+00 1.20E+01 1.60E+01 2.00E+01
AXIAL F-D RELATIONSHIPS (SEE BENDING FOR STRENGTH LOSS)
4.00E+04 — 2 3
3.00E+04 _— ——— |
2.00E+04 }I,"{
1.00E+04 /
/
0
0 4.00E+00 8.00E+00 1.20E+01 1.60E+01 2.00E+01

BENDING F-D RELATIONSHIPS WITH DEFORMATION CAPACITIES
Capacities are shown for Axis 3. Ratio of Axis 2 to Axis 3 capacities = 1.0

Figure 10- Deformation Capacities for Col. W 14X283



Panel Zone
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| COMPOMENT PROPERTIES - PLOT HYSTERESIS LOOFS

|I:onnection Fanel Zane

Component Mame = |F'anne| Zone Col w4233 Beam W 36150

8.00E+04
6.00E+0D4
4.00E+04
2.00E+D4

0
-2.00E+04
-4 DOE+D4
-5.00E+04
-8.00E+04

-8.00E-02 -5.00E-02 -4 D0E-02 -2.00E-02 0 2.00E-02 4.00E-02 5.00E-02 8.00E-02
F-O RELATIONSHIP
Figure 11- Deformation Capacities for Col. W 14X233-Beam W36X150

| COMPONENT PROPERTIES

[ Materials | ShengthSects |  Compound
Inelastic | Elasic | CiossSechs.

==
Choose type and name to
7<' NEWD edit an existing component. o |
Name |Pannel Zone Colw/144233- Beam ' 38¢150 |

Text for filker.
=] | Purge | Rename |,7 Filter
Length Unit Jin Farce Unit |kip

Status |Saved.

Type |C0nnecti0n Panel Zone

Graph | | Save s | |
Shape of Relationship Usge Cross Section
- EPP ® ‘es
& Trilirear " Mo
Symmetry D eformation Capacities
= Yes  Yex Mo

Strength Loss Cyclic Degradation

KF in parallel

f Defarmation Capacities T Cyclic Degradation T U/L Bounds ]

Column Section T Beam Sechon T Basic Relationship T Strength Loss

" Ye: v Mo = Mone
~
UpperfLower Bounds
" Ye: & Mo [ ]
Import Components T Export Components

* Selected components of this bype.

Import ...

" Al components of all types.

F = moment through connection. D = shear strain in panel zone_

Az 2
) L Positive Actions Megative Actions
Element dimensions if cross
sections are used : rr 172162 Fr
Wi = (195 & column depth
H = 0.95 % beam depth FU [ 77405 FU
Dirnenzions and Positive Actions Positive Deformnz Megative Deformnz
Element Dimensions [l ) et Du
w1524 H | 3408 D |D08 D
Stiffnesses KHAD
KO |22514e7 KFKD |0 Pos = 102422 Meg=

Items in green are calculated from the Cross Section properties, uging 1978 Krawinkler formulas.

Paste | Copy Clear

Figure 12-Basic Relationship Panel Zone for Col. W 14X233-Beam W36X150



| COMPOMEMT PROPERTIES

r M aterials T Strength Sects T Compound

Inelastic T Elastic T Cross Sects.
Type |C0nnection Panel Zone j =
7( NewD Ch_oose type and name to
edit an existing component. = |

Name |Parnel Zone Col W14%233- Beam ' 364150 v |

Text for filker.
=) | Purge | Rename |,7 Filter
Length Unit |in Force Unit |kip

Status [Saved.
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|/ Calumn Section T

Beam Section

I

Basic Relationship

Graph | | Save g | |
Shape of Relationship Use Cross Section
" EPF v Yez
v Trilinear " No
Symmetiy Deformation Capacities
o Yes ¢ Yez (7 Mo
Strength Lozs Cyclic Degradation
" ez (« No + Mone
Upper/Lower Bounds &
" Yes (¥ No " el
Import Components T Export Components

* Selected components of this type. Jo—
" Al components of all lypes.

Deformation Capacities T

Cuclic Degradation

]_T Strength Loss

1

T UAL Bounds
Level Pos. Capacity Meg. Capacity
|n.0oe516
|n.o7a
|n.078

Paste |

Copy Clear

Figure 13-Deformation Capacities for Col. W 14X233-Beam W36X150
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Limit States for Beam

| LIMIT STATES

Type | Deformation ~| &
] H Choose name to edit Status |Saved.
E ﬂﬁ an exizting limit state. Rename

‘ Save fz | ‘ |

MHame

Deformation Conditions

CONDITION TO BE ADDED ) o
Be careful when vou specify the: limit

Element Grou MF Bears - |t state conditions. to make sure that
P | JJ you choose the corect element
Element Type = |Beam group, component twpe, deformation
twpe and perfarmance level.

Component Type |FEM.& Column, Steel Type ﬂg [ List all possible types

DeformationT ype |I:D|umn End Rotation jﬂ Performance Level |1 - g Limit on D/C Ratio 1.0
LIST OF CONDITIONS [max. 20] Click to highlight for Insett, ete. Double click to select for editng, 4 | Insert ‘ Replace ‘ Delsts |
Mo, |Element Group Element Type Component Type Deformation Type Level [D/C Limit | & |
1 MF Beams Beam toment Hinge, Ratation Type Fotation, Pos or Neg 2 1

| LIMIT STATES

Type |Deformation |
| M Choose name ta edit Shatus |Saved.
E ﬂﬁ an esizting limit state. Tarame

REWRAF Hinge CF | Save A ‘ | ‘
Deformation Conditions
CONDITION TO BE ADDED . o
Be careful when you specify the limit
Element Grou WF Beams - | state conditions, to make sure that
F | JJ yaou chooze the correct element
Element Type = |Beam group, component type, deformation
type and performance level.
Component Type |FEM.-’-‘-. Column, Steel Type ﬂg I~ List all possible types
DeformationT ype |C0|umn End Rotation ﬂg Performance Level |1 - g Limnit on DA Ratio |1.0
LIST OF CONDITIONS (max 20) Click to highlight for Insert, etc. Double click to select for editing. 299 | Insert | Replace | Delete ‘
No. [Element Group Element Type Component Type Deformation Type Lewvel |D/C Limit | & |

1 MF Beams Beam tament Hings, Raotation Tepe Ratation, Pas ar Meg 3 1
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Limit States for column

| LIMIT STATES

Type |Defarmation -| &
| MNew Choose name ta edit Status |Saved.
E ﬂ& an exizting limit ztate. Az

‘ Save Az | | |

WENT=R  Calurmn LS

Deformation Conditions

CONDITION TO BE ADDED . o
Be careful when pou specify the limit

Element Grou MF Beams - | state conditions, bo make sure that
F | JJ yaou chooze the comect element
Element Type = |Beam group, component type, defarmation
type and performance level.
Component Type |FEM.& Colurnn, Steel Tupe jg [~ List all possible types
DeformationT ype |Cnlumn End Rotation ﬂg Perfarmance Level |1 - g Limnit on D/C Ratio [1.0
LIST OF CONDITIONS [max 20] Click ta highlight for Insst, ete. Double click to sslect for ditng. 89 | Insert ‘ Rieplace | Delete ‘
Mo, |Element Group Element Type Component Type Deformation Type Lewel |D/C Limit | « |
1 MF Colurng Calurnn FErA Calumn, Steel Type Colurmn End Fiotation 2 1
| LIMIT STATES
Type | Deformation -|
| Chaose name to edit Status |Saved.
% 7< EWD an existing limit state. Raiics
‘ Save bz | ‘ |

WET=R | Column CP

Deformation Canditions

CONDITION TO BE ADDED . o
Be careful when you specify the limit

jg state conditions, to make sure that
wou chooze the comect element

group, component type, deformation

Element Group |MF Bearmsz

Element Type = |Beam
type and performance level
Component Type |FEM.~’-‘-. Column, Steel Type ﬂg [~ List all possible types
DeformationT ype |EOIumn End Rotation jﬂ Perfarmance Level |1 - ﬂ Limnit on D/C Ratia |1.0
LIST OF CONDITIONS [max 20] Click to kighlight for Insert, etc. Double click to select for edifing. 04 ‘ Insert | Replace | Delete ‘
Ma. [Element Group Element Type Caomponent Type Deformation Type Lewel |D/C Limit Al

1 MF Columnz Colurnn FEMA Colurnn, Steel Tope Colurnn End Rotation 3 1




Limit State for Panel Zone

Type | Deformation - ﬂ

E ﬂ New[j

Defarmation Conditionz

CONDITION TO BE ADDED

LIMIT STATES

Choose name to edit .
an existing limit state.

3|

Element Graup | MF Beams

Element Type = |Eeam

-8

Compaonent Type |FEMA Calunin, Steel Type

DeformationT ype |E0|umn End Rotation

Status |Saved.

‘ Save fs ‘

Be careful when you zpecify the limit
ghate conditions, to make sure that
you choose the camect element
aroup, component type, deformation

type and performance level.

ﬂg [ List all possible types

jg Performance Level (1 - ﬂ Lirnit on D/C Ratio [1.0

18

LIST OF CONDITIONS [max. 20] Click to highlight for Insert, etc. Double click to select for ediing.  24d ‘ Insert ‘ Replace ‘ Delete ‘
Mo, [Element Group Element Type Component Type Deformation Type Level |DAC Limit | « |
1 Connection panel zone Fanel Zone Connection Panel Zone Shear Strain, Pos or Neg 2 1

2 |Connection panel zone Panel Zone Connection Panel Zone Shear Strain, Pos or Neg 3 1

Seismic Evaluation of Existing Building Via NSP

1. Seismic criteria

TL

Site Class

BSE-2E

Ss
S1
Sxs
Sxa

fa
fv

oo

1.426
0.516
1.426
0.774
1.000
1.500

sec

o Q Q@ «Q

BSE-1E
Ss

S1

Sxs

Sx1

Fa
Fv

0.707
0.256
0.872
0.484
1.235
1.887

Q Q Q@ «Q



2. Target Displacement

Pushover Target Disp. | 150% Target | Governing Governing
Disp. LS Loc. LS Type
H1 Positive 0.01468 0.02202 0.01093 Deformation
H2 Positive 0.01415 0.02123 0.00992 Deformation
H1 Negative 0.01469 0.02204 0.01105 Deformation
H2 Negative 0.01414 0.02121 0.00986 Deformation

19



Modeling Criteria
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Text Box
Modeling Criteria


Criteria, Mass and Exposure Data 21

ramsmenrasyen RAM Frame 17.00.00.93

Z[Bentley DataBase: 200122 1717 4th Street 01/22/20 15:25:44
CRITERIA:

Rigid End Zones: Include Effects: 50.00% Reduction

Member Force Output: At Face of Joint

P-Delta: Yes Scale Factor: 1.00

Ground Level: Base

Mesh Ceriteria :

Max. Distance Between Nodes on Mesh Line (ft) : 4.00
Merge Node Tolerance (in) : 0.0100
Geometry Tolerance (in) : 0.0050
Walls Out-of-plane Stiffness Included in Analysis.
Use Reduced Stiffness for Steel Members (AISC 360): ™= 1.00
Sign considered for Dynamic Load Case Results.
Rigid Links Included at Fixed Beam-to-Wall Locations
Eigenvalue Analysis : Eigen Vectors (Subspace Iteration)

DIAPHRAGM DATA:
Story Diaph # Diaph Type
Roof 1 Rigid
3rd 1 Rigid
2nd 1 Rigid
Disconnect Internal Nodes of Beams: Yes
Disconnect Nodes outside Slab Boundary: Yes
STORY MASS DATA:
Includes Self Mass of:
Beams —
Columns (Half mass of columns above and below) LL = 50 psf
Walls (Half mass of walls above and below)
Slabs/Deck
Calculated Values:
Story Diaph#  Weight Mass MMI Xm Ym EccX EccY
kips k-s2/ft  ft-k-s2 ft ft ft ft
Roof 1 680.06  21.12 39023 66.25 77.50 4.60 6.45
3rd 1 936.38 29.08 61847 64.56 70.99 5.07 7.05
2nd 1 987.87 30.68 68031 62.86 69.12 5.45 7.05
Story Diaph # Combine DL+0.25LL
Roof 1 None Roof : 1.886 [K-s"2/in]
3rd 1 None 3rd : 2.802 [K-s"2/in]
WIND EXPOSURE DATA:
Calculated Values:

Story Diaph # Building Extents (ft) Expose Parapet



Nilofar
Rectangle

Nilofar
Text Box
DL+0.25LL
Roof : 1.886 [K-s^2/in]
3rd : 2.802 [K-s^2/in]
2nd : 2.936 [K-s^2/in]

Nilofar
Text Box
LL = 50 psf


Column
C-19
C-20
C-21
C-22
E-18
E-19
E-21
E-22
G-18
G-19
G-21
G-22
G.8-17
J-17
J-18
J-19
J-21
J-22
M-18
M-19
M-21
M-22
P-18.7
P-19
P-21
P-22

MF Beam

B-1
B-2
B-3
B-4

DL

25.79
45.28
64.95
42.73
34.39
179.73
191.02
91.97
103.00
172.21
188.90
96.58
8.67
5.24
134.25
180.16
188.59
117.54
54.24
172.27
190.30
81.70
28.42
61.33
92.68
77.24

Trib.Area
(ftr2)
317.3

406
579.875
283.33

1st Floor Units Kips
LL DL+0.25LL Applied Load DL
15.99 29.79 29.79 J 0.00
26.86 52.00 1295« 34.14
40.13 74.98 35.48 34.57
24.89 48.95 21.86 23.76
21.04 39.65 23.75 13.86
94.08 203.25 65.22 F1 111.28
99.96 216.01 67.18 F1 121.19
51.25 104.78 39.27 58.13
50.58 115.65 28.80 F3 56.24
96.78 196.41 74.24 108.54
105.84 215.36 77.75 122.18
46.11 108.11 22.86 F2 61.40
5.47 10.04 10.04 0.00
3.19 6.04 6.04 0.00
69.80 151.70 28.94 F3 87.56
100.48 205.28 75.24 115.60
105.84 215.05 77.57 122.05
58.04 132.05 29.77 F2 76.45
29.97 61.73 4.20 53.16
88.37 194.36 58.18 F4 111.25
100.10 215.33 65.93 F4 122.78
46.50 93.33 33.63 52.92
14.46 32.04 11.48 18.45
33.92 69.81 25.13 39.73
51.19 105.48 37.97 60.04
42.32 87.82 31.59 50.06
Calculation:
%
1st Floor 2nd Floor  3rd Floor
Length Uniform Uniform Uniform
(in) Load(KPf) Load(KPf)  Load(KPf)
408 0.0753 0.0718 0.0600
336 0.1169 0.1116 0.0791
336 0.1670 0.1594 0.0737
408 0.0672 0.0641 0.0455

LVL Load - 2nd LVL load
For the Moment Frame

from beams are excluded.

Applied Force at first level =

Columns the distributed loads

1st

LL

Applied Force at second level
=2nd LVL Load - 3rd LVL load
For the Moment Frame
Columns the distributed loads
from beams are excluded.

2nd Floor Units Kips
DL+0.25LL Applied Load DL

0.00 0.00 0.00 J 0.00
19.61 39.04 39.04 < 0.00
19.72 39.50 39.50 0.00
13.32 27.09 27.09 0.00

8.18 15.91 15.91 0.00
53.07 124.55 83.10 F1 37.59
56.63 135.35 84.59 F1 46.22
29.55 65.52 42.29 21.52
23.90 62.22 25.18 F3 23.47
54.50 122.17 68.17 50.04
61.74 137.62 77.52 55.69
26.41 68.00 33.73 F2 28.49

0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00
42.27 98.13 50.55 F3 32.86
57.78 130.05 71.93 53.85
61.74 137.49 77.35 55.73
34.35 85.04 44.26 F2 34.31
17.49 57.53 40.11 16.17
51.59 124.15 67.04 F4 50.66
58.33 137.36 74.70 F4 55.76
27.12 59.70 33.52 24.24

8.44 20.56 11.38 8.58
19.79 44.68 25.02 18.25
29.88 67.51 37.62 27.74
24.69 56.23 31.43 23.03

[A_trib._Beam/A_floor]*FloorLoad/Length_beam

3rd Floor
LL

0.00
0.00
0.00
0.00
0.00
10.43
13.15
6.82
5.24
15.82
17.64
7.31
0.00
0.00
9.85
17.08
17.64
10.05
5.00
14.76
16.55
7.75
2.41
5.65
8.61
7.08

DL+0.25LL
0.00
0.00
0.00
0.00
0.00

27.97 F1
37.28 F1
23.23
12.41 F3
54.00
60.10
17.03 F2
0.00
0.00
22.95 F3
58.12
60.14
23.53 F2
17.42
45.08 F4
50.62 F4
26.18
9.18
19.66
29.89
24.80
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Applied Force at first level = 1st LVL Load - 2nd LVL load
For the Moment Frame Columns the distributed loads from beams are excluded.
Units Kips
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Callout
Applied Force at second level = 2nd LVL Load - 3rd LVL load
For the Moment Frame Columns the distributed loads from beams are excluded.
Units Kips
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Calculation:
[A_trib._Beam/A_floor]*FloorLoad/Length_beam
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9-6. Modeling Parameters and Acceptance Criteria for Nonlinear Procedures—Structural Steel Components

418/(Fyey"0.5 =59.11

Beam W36X194

Modeling Parameters

failure of bolts or rivets'

154

bf/2tf = 4.18 Residual Acceptance Criteria
hitw = 42.2 Plastic Rotation Strength
Beam W36X150 Angle, Radians Ratio Plastic Rotation Angle, Radians
bf/2tf = 6.37
h/tw = 51.9 Camponent or Action a b c 10 LS CP
£< 418 90, 116, 0.6 16, 90, 116, 52/(Fye)*0.5 = 7.35
and 7= 7= 300/(Fye)*0.5 = 42.43
Column W14X283
h > 640 40, 60, 0.2 0.256, 30, 40, bi/2tf = 3.89
b Vhe hitw = 8.84
c. Other Linear interpolation between the values on lines a and b for both flange slenderness (first term) jamh|umn W14X233
web slenderness (second term) shall be performed, and the lower resulting value shall be used bf/2tf = 4.62
Columns—Flexure” hitw = 10.7
For P/P¢, < 0.2 P/Pcl =0.12
b~ 52 300 907 1167 076 167 96, 1167
d. 2“— v/? andt = v/?
b, 65 460 40, 66, 0.2 0.250, 36, 40,
b. =2 or —=2
2t; JF,  t, JE.
c. Other Linear interpolation between the values on lines a and b for both flange slenderness (first term) and
web slenderness (second term) shall be performed, and the lower resulting value shall be used
For 0.2 < P/P- <0.5
N by < 52 and h < 260 — — 0.2 0.250, — —
2t~ JF, t,  JF.
by 65 h _ 400 16, 1.56, 0.2 0.256, 1.26, 1.20,
b. =2 or —2
NN
c. Other Linear interpolation between the values on lines a and b for both flange slenderness (first term) and
web slenderness (second term) shall be performed, and the lower resulting value shall be used
Column Panel Zones 120, 120, 1.0 16, 126, 120, |
Fully R ined M C —
WUF¢ 0.051-0.0013¢  0.043-0.00060d 0.2 0.026-0.00065d  0.0323-0.00045d  0.043-0.00060d |
ottom haunch in WUF with slab 0.026 0.036 0.2 0.013 0.0270 0.036
Bottom haunch in WUF without slab 0.018 0.023 0.2 0.009 0.0180 0.023
Welded cover plate in WUF* 0.056-0.0011d  0.056-0.0011d 0.2 0.028-0.00055d  0.0420-0.00083d  0.056-0.0011d
Improved WUF—Bolted web® 0.021-0.000304  0.050-0.00060d 0.2 0.010-0.000154  0.0375-0.00045d  0.050-0.00060d
Improved WUF—Welded web 0.041 0.054 0.2 0.020 0.0410 0.054
Free flange® 0.067-0.0012d  0.094-0.0016d 0.2 0.034-0.00060d  0.0705-0.0012d  0.094-0.0016d
Reduced beam section® 0.050-0.000304  0.070-0.000304 0.2 0.025-0.000154  0.0525-0.00023d  0.07-0.00030d
Welded flange plates
a. Flange plate net section 0.03 0.06 0.2 0.015 0.0450 0.06
b. Other limit states Force controlled
Welded bottom haunch 0.027 0.047 0.2 0.014 0.0353 0.047
Welded top and bottom haunches 0.028 0.048 0.2 0.014 0.0360 0.048
Welded cover—plated flanges 0.031 0.031 0.2 0.016 0.0233 0.031
Partially Restrained Moment Connections
Top and bottom clip angle”
a. Shear failure of rivet or bolt (Limit State 1)’ 0.036 0.048 0.200 0.008 0.030 0.040
b. Tension failure of horizontal leg of angle 0.012 0.018 0.800 0.003 0.010 0.015
(Limit State 2)
c. Tension failure of rivet or bolt (Limit State 3)' 0.016 0.025 1.000 0.005 0.020 0.020
d. Flexural failure of angle (Limit State 4) 0.042 0.084 0.200 0.010 0.035 0.070
Double Split Tee”
a. Shear failure of rivet or bolt (Limit State 1)’ 0.036 0.048 0.200 0.008 0.030 0.040
b. Tension failure of rivet or bolt (Limit State 2)°  0.016 0.024 0.800 0.005 0.020 0.020
c. Tension failure of split Tee stem (Limit State 3) 0.012 0.018 0.800 0.003 0.010 0.015
d. Flexural failure of split Tee (Limit State 4) 0.042 0.084 0.200 0.010 0.035 0.070
Bolted Flange Plate”
a. Failure in net section of flange plate or shear 0.030 0.030 0.800 0.008 0.020 0.025

STANDARD 41-13
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Beam W36X194
      bf/2tf = 4.18
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02/20/20 11:59:20
Steel Code: AISC360-16 LRFD

7
Story level 2nd, Column Line 19-E, Column # 6
Fy (ksi) = 50.00 Column Size = W14X283
Orientation (deg.) = 0.0
INPUT DESIGN PARAMETERS:
X-Axis Y-Axis
Lu (ft) 15.50 15.50
K 1 1
Braced Against Joint Translation Yes Yes
Column Eccentricity (in) Top 10.85 10.55
Bottom 0.00 0.00
CONTROLLING AXTAL COLUMN LOADS - Skip-Load Case 1:
Dead Live Roof
Axial (kip) 177.71 92.91 0.00
DEMAND CAPACITY RATIO: (1.2DL + 1.6LL)
Pu (kip) = 361.91 0.90Pnx (kip) 3548.35 Pu/0.90Pnx 0.102
0.90Pny (kip) = 3238.23 Pu/0.90Pny = 0.112
0.90Pn (kip) = 3238.23 Pu/0.90Pn = 0.112
CONTROLLING COMBINED COLUMN LOADS - Skip-Load Case 17:
Dead Live Roof
Axial (kip) 177.71 73.86 0.00
Moments Top Mx (kip-ft) 0.50 3.33 0.00
My (kip-ft) -1.45 -5.47 0.00
Bot Mx (kip-ft) 0.00 0.00 0.00
My (kip-ft) 0.00 0.00 0.00
Single curvature about X-Axis
Single curvature about Y-Axis
CALCULATED PARAMETERS: (1.2DL + 1.6LL)
Pu (kip) = 331.43 0.90*Pn (kip) = 3238.23
Mux (kip-ft) = 5.92 0.90*Mnx (kip-ft) = 2032.50
Muy (kip-ft) = -10.49 0.90*Mny (kip-ft) = 1027.50
Rm = 1.00
Cbx = 1.67
Cmx = 0.60 Cmy = 0.60
Pex (kip) = 31768.97 Pey (kip) = 11913.36
Blx = 1.00 Bly = 1.00
INTERACTION EQUATION
Pu/0.90*Pn = 0.102

Eq H1-1b: 0.051 +0.003 +0.010

=0.064



Nilofar
Callout
MF 1

Nilofar
Text Box


Target Displacement Analysis
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Target Displacement Analysis


BASE SHEAR COEFFICIENT
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Limit States:
Moment Frame Hinge Life Safety (LS)
Moment Frame Hinge Collapse Prevention (CP)

5.50E-01

5.00E-01

4.50E-01

4.00E-01

3.50E-01

T~

3.00E-01

2.50E-01

2.00E-01

1.50E-01

1.00E-01

5.00E-02

0 5.00E-03 1.00E-02 1.50E-02 2.00E-02 2.50E-02 3.00E-02 3.50E-02 4.00E-02 4.50E-02 5.00E-02

REFERENCE DRIFT

PUSH-OVER RESULTS, TARGET DISPLACEMENT METHOD

Structure = EglProject (Pushover of Steel Moment Frame)
Analysis Series = Series 2 (Push over)
Load Case = [2] = [1] + H1, PushOver Linear
Limit state group = all deformation limit states

SEE NEXT PAGE FOR LIMIT STATE LIST

Elastic Spectrum : SXS = 0.872g, SX1=0.484g, BS=1, B1=1, TO = .55505 sec.

Framing Type = Type 1, Performance Level = LS.
CO = 1.2 (user value).

C1 = 1 (from FEMA-356 formula). Te (sec) = .8365, Sa = .5786g, Cm = .8681, Ratio R = 1.096.

C2 =1 (user value). C3 =1 (user value).
Target Drift = .01468
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Limit States:
Moment Frame Hinge Life Safety (LS)
Moment Frame Hinge Collapse Prevention (CP)
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Positive H1 Life Safety
Target Displacement

Moment Hinge in Life Safety

DEFLECTED SHAPE SHOWING ELEMENT USAGE RATIOS
Structure = EglProject (Pushover of Steel Moment Frame)
Analysis Series = Series 2 (Push over)

Load Case = [2] = [1] + H1, PushOver Linear
Reference Drift = .0145
Limit state group = all deformation states

Minimum usage ratio for each color: (.0 0.8 0.9 1
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BASE SHEAR COEFFICIENT

5.00E-01

4.50E-01

4.00E-01

3.50E-01

3.00E-01

2.50E-01

2.00E-01

1.50E-01

1.00E-01

5.00E-02

28

Limit States:
Moment Frame Hinge Life Safety (LS)
Moment Frame Hinge Collapse Prevention (CP)

N —_
t
|

/

/

5.00E-03 1.00E-02 1.50E-02 2.00E-02 2.50E-02 3.00E-02 3.50E-02 4.00E-02 4.50E-02 5.00E-02
REFERENCE DRIFT

PUSH-OVER RESULTS, TARGET DISPLACEMENT METHOD
Structure = EglProject (Pushover of Steel Moment Frame)
Analysis Series = Seris3 (Pushover F1, H2 direction)
Load Case = [2] = [1] + H2, Pushover Linear
Limit state group = all deformation limit states
SEE NEXT PAGE FOR LIMIT STATE LIST
Elastic Spectrum : SXS = 0.872g, SX1=0.484g, BS=1, B1=1, TO = .55505 sec.
Framing Type = Type 1, Performance Level = LS.
CO = 1.2 (user value).

C1 = 1 (from FEMA-356 formula). Te (sec) = .8063, Sa = .6003g, Cm = .872, RatioR = 1.151.

C2 =1 (user value). C3 =1 (user value).
Target Drift = .01415
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Moment Frame Hinge Life Safety (LS)
Moment Frame Hinge Collapse Prevention (CP)
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Positive H2 Life Safety
Target Displacement

Moment Hinge in Life Safety

DEFLECTED SHAPE SHOWING ELEMENT USAGE RATIOS
Structure = EglProject (Pushover of Steel Moment Frame)
Analysis Series = Seris3 (Pushover F1, H2 direction)

Load Case = [2] = [1] + H2, Pushover Linear
Reference Drift = .01407
Limit state group = all deformation states

Minimum usage ratio for each color: (.0 0.8 0.9 1
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BASE SHEAR COEFFICIENT

5.50E-01

5.00E-01

4.50E-01

4.00E-01

3.50E-01

3.00E-01

2.50E-01

2.00E-01

1.50E-01

1.00E-01

5.00E-02
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Limit States:
Moment Frame Hinge Life Safety (LS)
Moment Frame Hinge Collapse Prevention (CP)

f\ /’A A
/
0 5.00E-03 1.00E-02 1.50E-02 2.00E-02 2.50E-02 3.00E-02 3.50E-02 4.00E-02 4.50E-02 5.00E-02

REFERENCE DRIFT

PUSH-OVER RESULTS, TARGET DISPLACEMENT METHOD
Structure = EglProject (Pushover of Steel Moment Frame)
Analysis Series = Series 1 (Pushover, -H1)
Load Case = [2] = [1] + Pushover, -H1
Limit state group = all deformation limit states
SEE NEXT PAGE FOR LIMIT STATE LIST
Elastic Spectrum : SXS = 0.872g, SX1=0.484g, BS=1, B1=1, TO = .55505 sec.
Framing Type = Type 1, Performance Level = LS.
CO = 1.2 (user value).
C1 = 1 (from FEMA-356 formula). Te (sec) = .8373, Sa= .578g, Cm = .8681, Ratio R = 1.094.
C2 =1 (user value). C3 =1 (user value).
Target Drift = .01469
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Moment Frame Hinge Life Safety (LS)
Moment Frame Hinge Collapse Prevention (CP)


Negative H1 Life Safety Target
Displacement

Moment Hinge in Life Safety

DEFLECTED SHAPE SHOWING ELEMENT USAGE RATIOS
Structure = EglProject (Pushover of Steel Moment Frame)
Analysis Series = Series 1 (Pushover, -H1)

Load Case = [2] = [1] + Pushover, -H1
Reference Drift = .01456
Limit state group = all deformation states

Minimum usage ratio for each color: (.0 0.8 0.9 1
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BASE SHEAR COEFFICIENT

Limit States:
Moment Frame Hinge Life Safety (LS)
Moment Frame Hinge Collapse Prevention (CP)
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5.00E-01

4.50E-01

—

4.00E-01

N——
T

\

3.50E-01

3.00E-01

/

2.50E-01

2.00E-01

/

1.50E-01

1.00E-01

5.00E-02

0 5.00E-03 1.00E-02 1.50E-02 2.00E-02 2.50E-02 3.00E-02 3.50E-02

PUSH-OVER RESULTS, TARGET DISPLACEMENT METHOD

Structure = EglProject (Pushover of Steel Moment Frame)
Analysis Series = series 4 (Pushover, -H2)
Load Case = [2] = [1] + Pushover,-H2
Limit state group = all deformation limit states
SEE NEXT PAGE FOR LIMIT STATE LIST

4.00E-02 4.50E-02 5.00E-02

REFERENCE DRIFT

Elastic Spectrum : SXS = 0.872g, SX1=0.484g, BS=1, B1=1, TO = .55505 sec.

Framing Type = Type 1, Performance Level = LS.
CO = 1.2 (user value).

C1 = 1 (from FEMA-356 formula). Te (sec) = .8058, Sa = .6007g, Cm = .8721, RatioR = 1.151.

C2 =1 (user value). C3 =1 (user value).
Target Drift = .01414
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Moment Frame Hinge Life Safety (LS)
Moment Frame Hinge Collapse Prevention (CP)


Negative H2 Life Safety Target
Displacement

Moment Hinge in Life Safety

DEFLECTED SHAPE SHOWING ELEMENT USAGE RATIOS
Structure = EglProject (Pushover of Steel Moment Frame)
Analysis Series = series 4 (Pushover, -H2)

Load Case = [2] = [1] + Pushover,-H2
Reference Drift = .01407
Limit state group = all deformation states

Minimum usage ratio for each color: (.0 0.8 0.9 1
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Positive H1 Life Safety
150% Target
Displacement

Moment Hinge in Life Safety

DEFLECTED SHAPE SHOWING ELEMENT USAGE RATIOS
Structure = EglProject (Pushover of Steel Moment Frame)
Analysis Series = Series 2 (Push over)

Load Case = [2] = [1] + H1, PushOver Linear
Reference Drift = .02126
Limit state group = all deformation states

Minimum usage ratio for each color: (.0 0.8 0.9 1
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Moment Hinge in Life Safety


Positive H2 Life Safety
150% Target
Displacement

Moment Hinge in Life Safety

DEFLECTED SHAPE SHOWING ELEMENT USAGE RATIOS
Structure = EglProject (Pushover of Steel Moment Frame)
Analysis Series = Seris3 (Pushover F1, H2 direction)

Load Case = [2] = [1] + H2, Pushover Linear
Reference Drift = .02108
Limit state group = all deformation states

Minimum usage ratio for each color: (.0 0.8 0.9
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Negative H1 Life
Safety 150% Target
Displacement

Moment Hinge in Life Safety

DEFLECTED SHAPE SHOWING ELEMENT USAGE RATIOS
Structure = EglProject (Pushover of Steel Moment Frame)
Analysis Series = Series 1 (Pushover, -H1)

Load Case = [2] = [1] + Pushover, -H1
Reference Drift = .0212
Limit state group = all deformation states

Minimum usage ratio for each color: (.0 0.8 0.9 1
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Moment Hinge in Life Safety


Negative H2 Life
Safety 150% Target

Moment Hinge in Life Safety

Displacement

w

DEFLECTED SHAPE SHOWING ELEMENT USAGE RATIOS
Structure = EglProject (Pushover of Steel Moment Frame)
Analysis Series = series 4 (Pushover, -H2)

Load Case = [2] = [1] + Pushover,-H2
Reference Drift = .02123
Limit state group = all deformation states

Minimum usage ratio for each color: (.0 0.8 0.9 1

37


Nilofar
Text Box
Negative H2 Life Safety 150% Target Displacement 

Nilofar
Callout
Moment Hinge in Life Safety


Steel Column Check


Prayut
Text Box
Steel Column Check


Englekirk

www.englekirk.com

Column_check

39

Project No I Nt & o

we _02/17/20
Prepared by PP

Sheet No

Maximum load on Reof Column (T-19) -

fr
Mg; = 68.Us" (indyced dve to BSE-2E

FROM RAM SS =

DL = 53.85°
1] = lo.2s™
ﬂ s 2_2‘:1”

(oL SiZ€¢ = wizxso

Mu, = 55, )7K-#

M“j = ]O.SSK-H

Pu = 5?.}K

Vo = 4.5

12.75

OL=53.85" 1 =10.25"

N K-H
P @ <J 68-45

Y
L4

¢Mﬂx
¢Nl'l5 = 5¥S|K‘h—
P = SS!_HK
gV, = | 9082

"L oK.

190,13 *

cavthquake  Specho )



40

Titie Bitoek Ling:1 Project Title:

‘You can change this area Engineer:

‘using 1he "Settings” menu itam Project ID:

and then using the "Printing & Project Descr:

Title Block" selection.

Title Block Line 6 Printed: 17 FEB 2020, 10:42AM

Code References

Calculations per AISC 360-10, IBC 2012, CBC 2013, ASCE 7-10
Load Combinations Used : ASCE 7-18

General Information

Steel Section Name: W12x50 Overall Column Height 12.750 ft
Analysis Method : Load Resistance Factor “Top & Boftomn Fixity Top & Bottom Pinned
Sleel Stréss Grade Brace condition for deflection (Buckling} along columns »

Fy.: Steel Yield 36.0 ksi XX (width) axis 1 e _ _
E ¢ Elastic Bending Modulus ) 29,_000_0: ksi Unbrated Length for buekling AB'OUT Y-Y Axis = 12256, K= 1.0

Y-Y (depth) dxis ; _ n . .
Unbrraced Length forbuckling ABOUT X-X Axs = 12.254, K= 1.0

Applied Loads Service loads entered. Load Factors will be applied for calculations.
(Column self weight included'; 637,50 Ibs * Dead Load Factor
AXIALLOADS. ..
e e .. .Axiall-oadat 12.750\ﬂl,xecc= 2‘333 in;Yécc-=2.333-inl D=.53.B50’LR.=. 10‘250k. T P
BENDINGLOADS... _
Moment acting about X-X axis at 12.250.f; E = 68.450 k-f
DESIGN SUMMARY
Bending & Shear Check Results _ _
BASS Max. AxialtBending Stress Ratio = 0.5483 :1 Maximum Load Reactions . .
Load Combinaticn +0+0.250Lr+E Top along X-X 08775k
Location of max.above base 12.237 # Bottom ajong X-X 08775k
At maxirum locafion values are . .. _ Top along Y.y 5369k
Pu 57.050 k ‘Bottom along Y-V 5,369k
0.94Pn 351,797 k L .
Mu-x 55.166. kft Maximum Load Daflections e o
0.9* Mnx: 194.130 kit Along Y-Y' 0. QQQZin at 7.3591t .above base
Mg -«-10_‘527 it for load combination :E Only |
0.9 Moy : 57.510 k# Along %=X -0.1388in &t 7.445% -abovs base
for load combination ;- +D+Lr
PASS Maximum Shear Siress Ratio = 0.04624 ;4
Lead Combination +0+0.250Lr+E
Location of max.above base 0.0 f
At maximum logafion values are . .. )
Vu': Applied -4:508 k
Vo* Phi: Allowable 87.502 k
Load Combination Results
_ Maximum Axial + Bending Stress Ratios. _ o _ Maximurm Shear Ratios
Load Combination ‘Stress Rafic Siafus:  Location Cox  Cby KxxRx KyLyiRY  StressRafio Status Location
+D+0,250Lr+E 0.548 PASS 12.24 f 1,62 1.66 75.00 28.38 0.046 PASS 0.00 #
Maximum Reactions Note: Only non-zero reactions are listed.
Axial Reaction X-XAdsReacion  k  Y-Y AxsReaction Mx-EndMoments kff  My- End Moments
Load Combination @ Base @Base @Top @Base @Top @ Base @ Top @Base  @Top
D Only 54.488 0.821 0.821 .82 0.821
4DHLr 64.738 0978 0.978 0978 0.978
+D+(.7500r . 62175 -D.938 0.938 -0.938 0,938
0,600 32693 0493 0493 -0.493 0:493
+D+H1.TO0E 54.488 0.821 0.821 2937 -2.937
+D+(}.5250E 54488 0.821 0.821 1,897 -1.89¢
+0.600+0:70E 32,693 0493 0493 3385  -3.265
Lr Only 1_0.250 0.156 0,158 0186 0.156

E Only 5369 5369
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Titte Block Line 1 Project Title:
You can'change this area Engineer;
using tha "Settings” menu jitem Project 1D

‘and-then using the "Printing & Project Descr:

Title Block" selection. _
Title Block Line & Printed: 17 FER:2020, 10:42AM

'DESCRIPTION:

Extreme Reactions

Axial Reaction X-X-Axls Reaction k  Y-Y Axis Reaction Mx - End Moments  kft  My-End Momenls-

ltemi Extreme Value  @Base @Bese @Top @Base: @Top @Base @ Top @Base: @Top
Axial @ Base: Maximum 54,738 G978 DoTR 0878 2,978
" _ Minimum _ . 5369 5360
Reaction, X-X Axls Base Maximum 64,738 0.978 0.978 -0.978 0978
" ' Minimum 5369  -5.360
Reacfion, 'Y-Y Axis Base Maximum 5.369 -5.368
L Minimum §4.738 09578 Q.78 0.978 0.978
Reaction, X-X Axs Top. Maximumi 64,738 0978 0,978 £.978 0.578
i Minimum 5,369 5,369
Reagtion, Y-Y Axs Top.  Maximum 64,738 0978 0978 0878 0878
" Minimum 32693 0.4%3 0,493 3.265 3265
Moment, X-X Axis'Base Maxfmum 54,488 0.821 0821 083
. Mirimum 54,488 0.824 0821 0.821
Morfient, Y<Y Axis Basa Maximumi 54488 0821 0821 0821 0.821
. Minimun 54,488 0821 082t 0821 o082
- Moment XX AR Top™~ MK~~~ “BAABE "~ 082" OB TGN OB o T e e
i _ Minimum 54488 0.821 0.821. 0824 0.821
Moment, Y=Y Axis Top Maxdmur 54.488 0,821 0.821 -0.821 0821
M Minisum 54.488 0.821 D.821 -0.821 0521
Maximum Deflections for Load Combinations
Lead Combination Max, X-X Deflection Distance Max. ¥-Y Deflection Distanca
D Only HHMEE  In 7445 0017 din A
Dl -0.1388  ih 7445 K 0020 in 7445 f
+D+0.7500r 04332 i 7445 0018 i 7445 R
+0.60D 00699 In T4 R 0010 in 7445 §
+D+0,70E 0186 i 7445 1t 0.058 in 7.358 @
+D+0,5250E 04186 I 1445 ft 0.040 i 7350 &
+0.600+).70E 00899 i 7445 0086 in 7358
Lr Only 00222 i 7445 & 0003 in 7445
E Only 0.0000 W 0000 £ 0.108 i 7358 ff
Steel Section Properties : Wi12x50
Dapth = 12.200 in 3+ = 381.00 in*4 J = 1.710 in*4
Web Thick = 0.370 in Sxy = 64,20 "3, Cw = 1,880.00 In*6
"Flanga Width = 8.080 ‘in Rxx = 5180 in
Flangs Thick = 0.640 in Fid = 71.900 in3
Area = 14600 12 by = 56:300 in'4 _
Weight = 50.000° pif By = 13.900 Int3: \Wno = 23400 1p*2.
Kdesign = 1.440 in Ryy = 1.960 in Sw = 30,200 In*4.
K1 = 0.938 in Zy = 21,300 in*3 af = 14:300 In"3
s = 2250 I Qi = 35.400:n%3
Yeg = 0.000 in
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Title Block Line. 1 Project Title:
You can change this area Engineer:
-using the "Settings™ menu item Praject |D;

and then using the "Printing & Project Descr:

Tifte Block® selettion.
_TitIe'Block Line 6

DESCRIPTION: J-19

Skefches
+Y Ed..‘\m
& ? X : :
51!
|
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