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2D Frame Example
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Define grid lines

’)!} SAP2000 v19.2.1 Ultimate 64-bit - (Untitled)
File Edit View Define Draw Select Assign Analyze Display Design Options Tools Help
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Define material properties

E = 20 GPa for all members

File Edit View Define Draw Select Assign Analyze Display Design Options Tools Help

Dy HE A >DQQARAQ W 3dxy xzyz S eI - r FI-H--

[ X-ZPlane@V=0 |

3¢, Material Property Data
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(il General Data

A\ Material Name and Display Color

R

L\) Material Type

e Material Notes Modify/Show Notes
[7aS]

F=q

i+} -

=] Weight and Mass Units

D Weight per Unit Volume / & KN, mm, C
D Mass per Unit Volume

=i

e b

L—'-‘ Isotropic Property Data

Modulus of Elasticity, E
Poisson, U
Coefficient of Thermal Expansion, A

Shear Modulus, G

- [[] Switch To Advanced Property Display
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Define frame section properties

“Add Frame Section Property”-> “Rectangular”
File Edit View Define Display Design  Options
D& HE&

Fa P Q@R W adxyxzyz
(& X-ZPlane@ V=0 |
0 ‘

Draw Select Assign  Analyze

Tools  Help
el A1

3¢ Add Frame Section Property

Select Property Type

Frame Section Property Type

Click to Add a Steel Section

1| L

1/ Wide Flange

a

Double Angle Double Channel

O 1

Circular

Rectangular

Steel Joist

Cancel
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Input dimesions
Depth = 200 mm
Width =150 mm

>

File Edit View Define Draw Select Assign Analyze Display Design Options Tools Help
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\;‘ (ZXZPlane@Y=0 |

3¢ Rectangular Section

Section Name Display Color

Section Notes Modify/Show Notes.

Dimensions Section

Depth (13)

Width (t2)

Properties

Material Property Modifiers Section Properties

+ A992Fy50 Set Modifiers... Time Dependent Properties...

Cancel
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Assign defined material property (“MAT” for this tutorial)

Turn off shearing deformation in the “2” local frame element axis direction (see Beam Tutorial for discussion on local axes)

>

File Edit View Define Draw Select Assign Analyze Display Design Options Tools Help
D8 HE A a D QQQQRQ W 3dxy xzyz ¥ ImEE- in i I-|l-|-

’ '3, Analysis Model - X-Z Plane @ V=0 |

3 Frame Property/Stiffness Modification Factors

Property/Stiffness Modifiers for Analysis
Cross-section (axial) Area

Display Color

Shear Area in 2 direction

Shear Area in 3 direction

Torsional Constant Section

Moment of Inertia about 2 axis

Moment of Inertia about 3 axis

Mass

Weight

Cancel

Properties

Material Property Modifiers Section Properties

+ | MAT v Set Modifiers... Time Dependent Properties...

Cancel
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Draw the 2D Frame

Ensure that “Moment Releases” are set to “Continuous”

:):» SAP2000 v19.2.1 Ultimate 64-bit - (Untitled)
File Edit View Define

Draw Select Assign Analyze Display
1y HE 9

/S arnaeeaq ¥

Design  Options Tools Help

- X
3d Xy XZ yz & 2§ M
X (3% X-Z Plane @ Y=0 \

Gnd Point L=0

Line Object Type

Straight Frame
Section

FSEC1
Continuous
0

None <space bar>

Moment Releases

XY Plane Offset Normal
Drawing Control Type

X-Z Plane @ Y=0
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Assign joint restraints at the supports (both fixed)

>)!> SAP2000 v19.2.1 Ultimate 64-bit - (Untitled)

File Edit View Define Draw Select Assign Analyze Display Design Options

O HE& 9 PR W adxyxzyz

7%, Joint Restraints
N

=1

Restraints in Joint Local Directions

/| Translation 1 [v] Rotation about 1

[] Translation 2 [¥] Rotation about 2
v

Translation 3 [] Rotation about 3

Fast Restraints

e

X-Z Plane @ Y=0
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OPTIONAL: Rotate frame local axes to match desired convention (see Beam Tutorial for instructions)

NOTE: This will not affect the numerical values of the analysis results.

NOTE: From this point forward, this tutorial will use the local axes as defined below. Joint local axes remain as default.

3¢ SAP2000 v19.2.1 Ultimate 64-bit - (Untitled)
File Edit View Define Draw Select Assign Analyze Display Design Options Tools Help
Oy H ') Fm PR W 3dxyxzyz 9 & ok ™

—_—
Frame Local Axes ‘

GLOBAL v | KN, mm,C
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Assign joint loads

At Joint 2: Assign joint load of 200 kN in the Global X direction

3¢ SAP2000 v19.2.1 Ultimate 64-bit - (Untitled) - X
File Edit View Define Draw Select Assign Analyze Display Design Options Tools Help i
DV HE2¢ /a8 »DQQQRAQ Y 3dxy xzyz IR R - r T |-

—_—————
7%, Joint Loads (DEAD) v X

General
Load Pattern DEAD

Coordinate System GLOBAL

Forces

Force Globa

Force Global \

Force Global Z

Moment about Global X
Moment about Global Y

Moment about Global Z

Options
Add to Existing Loads
®) Replace Existing Loads

Delete Existing Loads

Reset Form to Default Values

oK Close

X-Z Plane @ Y=0 4 | & GLOBAL v KN, mm,C
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Along Member 2: Assing frame point load of -400 kN in the Global Z direction at the midspan

F)IF SAP2000 v19.2.1 Ultimate 64-bit - (Untitled) - X
File Edit View Define Draw Select Assign Analyze Display Design Options Tools Help ‘
DVEHEQC /& »DHQQQARQ Y 3dxyxzyznv 96 & §/8%E 5 - 3 JI-1m-I-

’ X [ iﬁ_;' Frame Concentrated Loads (DEAD) ‘ v X

General Options

Load Pattern DEAD ) Add to Existing Loads

Coordinate System GLOBAL . ®) Replace Existing Loads

> Delete Existing Loads

Load Direction
Load Type
Point Loads
Relative Distance
Loads
®) Relative Distance from End- Absolute Distance from End-
Reset Form to Default Values

oK v Close

X-Z Plane @ Y=0 4 | & GLOBAL KN, mm, C

O Type here to search
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Turn off self weight

N

File Edit View Define Draw Select Assign Analyze Display Design Options Tools Help ‘

Dy HE& 92« Fla » QOQQRQ W 3dxyxzyz & 29I - r ~f I -l -~

’ X [ iﬁ_;' Frame Concentrated Loads (DEAD) ‘ v X

3¢, Define Load Patterns

Load Patterns Click To
Self Weight Auto Lateral

Load Pattern Name Type Muttiplier Load Pattern Add New Load Pattern

DEAD ‘ Dead v |0 Modify Load Pattern

oeap ______________Jfoeac _________Jo | |

Delete Load Pattern

Show Load Pattern Notes..

— ]

Cancel
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“Set Analysis Options” -> “Plane Frame” DOFs

N

File Edit View Define Draw Select

Assign  Analyze Display Design Options Tools Help
Dy B& 9 P Q@R W 3dxy xzyz & &
& '?ngrameConcentrated Loads (DEAD) ‘

= EEM .

::(: Analysis Options

Available DOFs

Mux [Qur Muz [OrRx MRr [JrRz

Fast DOFs
Space Frame

Plane Frame Plane Grid

Space Truss

Tabular File

[[] Automatically save XML, Excel or Microsoft Access tabular file after analysis

X-Z Plane @ Y=0

O Type here to search
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Cancel

Solver Options
XY Plane
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Run the analysis

N

File Edit View

DV H& 9

0

Define Draw  Select

VAR 3N,

( iﬁ_;' Frame Concentrated Loads (DEAD)

Assign  Analyze Display Design

QO QRQ Y 3dxyxzyz

3¢ Set Load Cases to Run

Case Name
DEAD

Analysis Monitor Options
D Always Show
( ) Never Show

® Show After

X-Z Plane @ Y=0

O Type here to search

f(m]

Options

Tools  Help

& 29 M

Type

Linear Static

seconds

Click to:
Status

Not Run

Action

Run/Do Not Run Case
Run
Do Not Run

Run/Do Not Run All

Delete All Results

Show Load Case Tree
[] Modet-Alive
[ Run Now

Cancel

520 PM
4/18/201
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Deformed shape and displacements

F){ SAP2000 v19.2.1 Ultimate 64-bit - SAP 2D Frame

File Edit View Define Draw Select Assign Analyze Display Design Options

D8 HE /\ib Qe &R W 3dxy xzyz

= S
= ;. Deformed Shape (DEAD)

Right Click on any joint for displacement values

O Type here to search

Tools  Help
& 29 M

Pt Obj: 2
PtElm: 2

R2 = 06246
R3=10

Start Animation
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POST-PROCESS OPTION I: DISPLAYING FORCES/STRESS VIA THE MODEL SPACE

NOTE:

S11 corresponds to normal stress

S12 corresponds to shear stress

SMax refers maximum positive stress anywhere within the cross section

SMin refers to to maximum negative stress anywhere witin the cross section
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Display axial force diagram

“Display Frame Forces/Stresses”->"Display Type” = “Force”; “Component”="Axial Force; “Options for Diagram”="Show Values”

:!: SAP2000 v19.2.1 Ultimate 64-bit - Frame_Example_SAP
File Edit View Define Draw Select

X
Assign  Analyze Display Design Options Tools Help
Dy HE ZR» D aeeaQ ¥ iy xyz & 2§ - nftt-na|- I-/@-|-
\; [75 Axial Force Diaaram (DEAD) | v X

Case/Combo

Case/Combo Name DEAD

Envelope (Max or Min)

® Step

Display Type

®) Force Stress

Component
JI ® Axial Force Torsion

Shear 2-2 Moment 2-2

Shear 3-3 Moment 3-3

4 Scaling for Diagram
®) Automatic
User Defined
Options for Diagram
all Fill Diagram ®) Show Values
Reset Form to Default Values

Reset Form to Current Window Settings

oK Close Apply

Right Click on any Frame Element for detailed diagram

4 = GLOBAL ~ | KN, mm, C
Type here to search
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Display shear force diagram

“Display Frame Forces/Stresses”->"Display Type” = “Force”; “Component”="Shear 2-2; “Options for Diagram”="Show Values”

:):} SAP2000 v19.2.1 Ultimate 64-bit - Frame_Example_SAP
File Edit View Define Draw Select Assign Analyze Display Design Options Tools Help
m [ —- . = ) "
VHE AR P QQQRQ W 3dxy xzyz & 2§ E- infitt-nd-i -
\;‘ }(: Shear Force 2-2 Diagram (DEAD) \

Case/Combo

Case/Combo Name DEAD

Envelope (Max or Min)

® Step

Display Type
®) Force Stress

| Component

] Axial Force _) Torsion
®) Shear 2-2 Moment 2-2

Shear 3-3 Moment 3-3
Scaling for Diagram

®) Automatic

al User Defined

Options for Diagram

Fill Diagram ®) Show Values

Reset Form to Default Values

Reset Form to Current Window Settings

OK Close Apply

Right Click on any Frame Element for detailed diagram 4 = GLOBAL KN, mm,C

-] O Type here to search
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Display moment diagram

“Display Frame Forces/Stresses”->"Display Type” = “Force”; “Component”="Moment 3-3; “Options for Diagram”="Show Values”
File Edit View Define Draw Select Assign Analyze Display Design Options Tools Help

DN H& /@D aeaaq @y & 4§ %@ nhtte- IO

e P mrans

i v X
M B¢ Display Frame Forces/Stresses X

Case/Combo

Case/Combo Name

Envelope (Max or Min)

® Step

Display Type
Force
Component
Axial Force Torsion
Shear 2-2 Moment 2-2
Shear 3-3 Moment 3-3
Scaling for Diagram
ot ®) Automatic

User Defined

Options for Diagram

Fill Diagram Show Values

Reset Form to Default Values

\Lf Reset Form to Current Window Settings

oK Close Apply

Right Click on any Frame Element for detailed diagram 4 = GLOBAL ~ KN, mm,C

6:10 PM
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Display maximum normal stresses

NOTE: “Stress Max” refers maximum positive stress; “Stress Min” refers to to maximum negative stress

RECOMMENDATION: Set units to “N, mm”; stress output will be in terms of MPa (N/mm"2)

“Display Frame Forces/Stresses”->"Display Type” = “Stress”; “Component”="511"; “Stress Point” = “Stress Max/Min”; “Options for
Diagram”="Show Values”
3¢ SAP2000 v19.2.1 Ultimate 64-bit - Frame_Example_SAP

File Edit View Define Draw Select Assign Analyze Display Design Options Tools Help

OV HE Z@r»®aQqaaQ @y &% B E- inhtt-e- i I-0--

[ )|

Case/Combo

Case/Combo Name DEAD

Envelope (Max or Min)

® Step
Display Type
Force ®) Stress
Component
e S11 SMax
L s12 SMin
L s13 SVM
1 Stress Point Stress Max/Min
Plot Type
®) Diagram $11 Contour

Scaling for Diagram
®) Automatic

User Defined

Options for Diagram

Fill Diagram ®) Show Values

Reset Form to Default Values

Reset Form to Current Window Settings

oK Close Apply

_ 4 | & |GLOBAL v |N,mm,C
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Display maximum shear stresses

“Display Frame Forces/Stresses”->"Display Type” = “Stress”; “Component”="512"; “Stress Point” = “Stress Max/Min”; “Options for
Diagram”="Show Values”

3¢ SAP2000 v19.2.1 Ultimate 64-bit - Frame_Example_SAP - X

File Edit View Define Draw Select Assign Analyze Display Design Options Tools Help

DV HE ZRr» 3 aee®q ¥ xyz S e§BEE- nfitt-nal-iI-@--

Case/Combo
Case/Combo Name DEAD
Envelope (Max or Min)
® Step
Display Type
Force ®) Stress
Component
s1 SMax
L ® S12 SMin
[ S13 SVM
1 Stress Point Stress Max/Min
Plot Type
®) Diagram $11 Contour
Scaling for Diagram
®) Automatic
| User Defined
Options for Diagram
H Fill Diagram ®) Show Values
Reset Form to Default Values
Reset Form to Current Window Settings
oK Close Apply
) ) } 4 < GLOBAL v N,mm,C

o Type here to search 4 . = 7 9)
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POST-PROCESS OPTION II: DISPLAYING FORCES/STRESS VIA THE “DIAGRAMS FOR FRAM OBJECT” MENU

NOTE:

S11 corresponds to normal stress

S12 corresponds to shear stress

SMax refers maximum positive stress anywhere within the cross section
SMin refers to to maximum negative stress anywhere witin the cross section
Point 0 corresponds to the centroid of the element.

Points 1 through 8 correspond to different points within the cross section.
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NOTE: force and stress diagrams can also be displayed for specific members via the “Diagrams for Frame Object” menu

Access the “Diagrams for Frame Object” menu by right clicking on the desired frame element when any force/stress diagram is displayed in the
model space. Select force/stress diagrams via the “Items” drop-down menu

File Edit View Define Draw Select Assign Analyze Display Design Options Tools Help

DV EHE /@) aQaQQ ¥y ey L 4§ R E- nfitt-e- I-0--

XJ [ 1}(: Axial Force Diagram (DEAD)

2% Diagrams for Frame Object 1 (FSECT)

End Length Offset Display Options

Location) o~
Case DEAD v - Jt1 O scroll for Values

| -
tems  |Axial (Pand T) Single valued B 00 mm (@ Show Max
(0. mm
Major (V2 and M3 it 2

Minor (V3 and M2
Axial (P and
Stress S11
Stress S12
Stress S13
Stress SMax
Stress SMin
Stress SVM

0. mm
(5000. mm)

ram (Concentrated Forces in KN, Concentrated Torsions in KN-mm|
Dist Load (1-dir)

0. KN/mm
at 5000. mm

Positive in -1 direction

RESUILANILAXII FUIUE

Axial

-333.089 KN
at 5000. mm

Resultant Torsion
Torsion

-7.148E-13 KN-mm
k at 5000. mm

Reset to Initial Units Units KN, mm, C

L] = GLOBAL ~ | KN,mm,C
1:32 AM
11/27/2017

Right Click on any Frame Element for detailed diagram

Type here to search
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ASIDE: OUTPUT STATIONS

Output Stations are a useful tool for displaying close approximations of actual member-level results without having to define additional joints at
points of interest or meshing frame elements into dozens of intermediate joints.

Frame element member-level output is reported based on the number of defined Output Stations along the specific frame element. The default number
of Output Stations is 3 (two at the ends, one at the midspan). For example, if you specify the Min No. of Stations as 15, SAP will display member-level
information (shear, moment, deflection, stress, etc) at fifteen evenly spaced locations along the member. This is different from frame meshing,
which generates additional joints in the analysis model.

The Min Number Stations can be defined by right clicking on the frame element. Alternatively, you can specify Max Station Spacing.

Edit multiple frame elements at once by selecting the frame elements and going to Assign->Frames->Output Stations. Example for Member 1 shown

below.

File Edit View Define Draw Select Assign Analyze Display Design Options Tools Help

DVHEIC /&> DQAAAAG e IS 4§ HE

ZPlane@V=0 |

3¢ Object Model - Line Information

Location Assignments Loads Design
\dentification

Label 1

Design Procedure | None

Section Property
Property Modifiers
Material Overwrite
Releases
Partial Fixity Springs
Local Axes
Rotation about 1
Advanced Axes
Insertion Point
End Length Offsets
Min. Number Stations
Station at Elm Intersect
Station at Conc Loads
P-Delta Force
TIC Limits
Nonlinear Hinges
Line Springs
Line Mass
Automatic Mesh

KN, mm, C

ResetAl

Update Display
Modify Display

Cancel

Double cick white background cellto edt fem

XZ Plane @ Y=0

QO Type here to search

X184 Y0. 733423

GLOBAL

v |KN.mm.C v

542 PM
4/18/2018 )
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This tutorial will specify 15 output stations for each member. See member assigns graphical display below.

File Edit View Define Draw Select Assign Analyze Display Design Options Tools Help i

DV HE& 9 P Q@R W 3dxy xzyz & 2§ B . n TI-@-|-
& ', YFrameOutputStations ] —

J% Display Miscellaneous Assigns - Frame Objects

Assignment Type

Labels Tension/Compression Limits
Section Properties Hinges
Property Modifiers Hinge Overwrites
Material Overwrites Line Springs
Releases/Partial Fixity Line Masses
Material Temperature Contours
End (Length) Offsets Material Temperature Values
Insertion Point Automatic Frame Subdivision
End Skews Vehicle Response Component Overwrites
Output Stations Fireproofing

P-Delta Force Load Transfer Option

Apply

X-Z Plane @ Y=0 X8629.6 Y0. Z968.7 GLOBAL v KN, mm,C

O Type here to search
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Observe the difference between the Shear and Moment Diagrams (Major V2/M3) for Member 1 when 15 output stations are used versus the default

of 3 output stations.

MEMBER 1 V&M (3 Output Stations)

X Diagrams for Frame Object 1 (FSECT) X

End Length Offset Display Options
=
v ‘ R It 1 (O Scroll for Values

(0. mm)
Jt 2

J-End: | 0.mm

(5000. mm)

Case  DEAD
tems  Major (V2andM3) v | Single valued |

Equivalent Loads - Free Body Diagram (Concentrated Forces in KN, Concentrated Moments in KN-mm)
Dist Load (2-dir)

47650.26

C {0

Positive in -2 direction

REsULaliL Snieal

Shear V2

at 5000. mm
Resultant Moment

Moment M3

-97615.26 KN-mm

at 5000. mm

Stress Diagram - 4

Deflection (2-dir)

/I\ -39.035159 mm

at 2500. mm
Positive in -2 direction

(O Absolute (O Relative to Beam Minimum ® Relative to Beam Ends

Rest o nem s s [t amc <]

MEMBER 1 V&M (15 Output Stations)

)( Diagrams for Frame Object 1 (FSEC1)

End Length Offset Display Options
Case DEAD v|  (ocatom O Scroll for Values
Rems | Major (V2andM3) v | Single valued | DT ‘(’6"“") @ Show Max
- . mm,
Jgt: 2
J-End: 0. mm
(5000. mm)

Equivalent Loads - Free Body Diagram (Concentrated Forces in KN, Concentrated Moments in KN-mm)
Dist Load (2-dir)

47650.26 97615.26
0. KN/mm
WD at 5000. mm

Y Positive in -2 direction

Resulali Sneal

Shear V2

at S000. mm

Resultant Moment

Moment M3

-97615.26 KN-mm
at 5000. mm

Deflections

Deflection (2-dir)

/ —\ 4577474 mm

at 3214.29 mm
Positive in -2 direction

(O Absolute (O Relative to Beam Minimum ® Relative to Beam Ends

Reset to Initial Units Unts  |KN,mm,C

As you can see, the deflected shape is much more accurate when using 15 output stations.
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AXIAL FORCE

MEMBER 1 MEMBER 2
x Diagrams for Frame Object 1 (FSEC1) X x Diagrams for Frame Object 2 (FSEC1) X
End Length Offset Display Options End Length Offset Display Options
Case DEAD |  (Locaton) O Scroll for Values Case DEAD |  (ocaton) ", , O Scroll for Values
tems | Axial(PandT) v Single valued | ?6"::.) @® Show Max tems  Axial(PandT) v Single valed | ?6";::.) @ Show Max
3t 2 3t 3
o.mm o.mm
(5000. mm) (5000. mm)
Equivalent Loads - Free Body Diagram (Concentrated Forces in KN, Concentrated Torsions in KN-mm) Equivalent Loads - Free Body Diagram (Concentrated Forces in KN, Concentrated Torsions in KN-mm)
Dist Load (1-dir) Dist Load (1-dir)
333.09 333.09 383.1 240 31
— G 0. KN/mm — — G 0. KN/mm
at 5000. mm at 5000. mm
| Positive in -1 direction | Positive in -1 direction
RESUNLAINILAXI FUlce RESULANILAKRI FUlce
Axial Axial
-333.089 KN -383.096 KN
at 5000. mm at 2500. mm
Resultant Torsion Resultant Torsion
Torsion Torsion
| 0. KN-mm | 0. KN-mm
| at 5000. mm | at 5000. mm

Restt s s R me ] Rest o et s




SHEAR AND MOMENT (MAJOR V2 & M3)

MEMBER 1 MEMBER 2
x Diagrams for Frame Object 1 (FSECT) X 3¢ Diagrams for Frame Object 2 (FSECT)
End Length Offset Display Options End Length Offset Display Options
Location i
cese |07D "HE e O Scroll for Values Case DEAD | (ocaton ., O Scroll for Values
Rems | Major (V2and M3) v Single valued | :’6":““') @ show Max Rems  Major (V2andM3) v | Single valued | ?6““) @ Show Max
X . mm
Jgt 2 Jgt 3
0.mm 0. mm
(5000. mm) (5000. mm)
Equivalent Loads - Free Body Diagram (Concentrated Forces in KN, Concentrated Moments in KN-mm) Equivalent Loads - Free Body Diagram (Concentrated Forces in KN, Concentrated Moments in KN-mm)
N . . Dist Load (2-dir) - - Dist Load (2-dir)
47650.26 97615.26 97615.26 320 2524197
0. KN/mm \L 0. KN/mm
D Sl C T D at 5000. mm
005 Positive in -2 direction 129 04 190 96 Positive in -2 direction
Resulalil Sneal rResunalie Sneat
Shear V2 Shear V2
at 5000. mm at 5000. mm
Resultant Moment Resultant Moment
Moment M3 Moment M3
-97615.26 KN-mm -252419.73 KN-mm
at 5000. mm at 5000. mm
Deflections Deflections
Deflection (2-dir) Deflection (2-dir)
/ \ 4577474 mm 143.201826 mm
at 3214.29 mm at 2500. mm
Posttive in -2 direction \ / Posttive in -2 direction

(O Absolute (O Relative to Beam Minimum @ Relative to Beam Ends O Absolute (O Relative to Beam Minimum ® Relative to Beam Ends

T e e | [ ressomime | s ot




NORMAL STRESS (S11)
MEMBER 1

x Diagrams for Frame Object 1 (FSEC1)

End Length Offset
Case DEAD vl (Location) Jo 1
tems | Stress S11 « | Single valued | 0.mm

(0. mm)

3t 2

0. mm

(5000. mm)

Stress Diagram - 1

Display Options
O scroll for Values
@® Show Max

SUESS vyiaim - £

S11 Max v

0.086512 KN/mm2
at 5000. mm

Stress Diagram - 3

S11 Min v

-0.108718 KN/mm2
at 5000. mm

Stress Diagram - 4

$11 Point 0 v

-0.011103 KN/mm2
at 5000. mm

Reset to Initial Units

S11 Point 1 v

-0.108718 KN/mm2
at 5000. mm

MEMBER 2
x Diagrams for Frame Object 2 (FSECT)
End Length Offset
Case |DEAD |  (ocatom) 5
tems | Stress S11 « | Single valued | 0.mm
(0. mm)
Jgt 3
0.mm
(5000. mm)
Stress Diagram - 1

Display Options
O scroll for Values
® Show Max

SUESS vRyiam - £

S11 Max v

0.24765 KN/mm2
at 5000. mm

Stress Diagram - 3

S11 Min v

-0.25719 KN/mm2
at 5000. mm

Stress Diagram - 4

S11 Point 0 v

-0.01277 KN/mm2
at 2500. mm

Units KN, mm, C

v

Reset to Initial Units

S11 Point 1 v

-0.25719 KN/mm2
at 5000. mm
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SHEAR STRESS (S12)

MEMBER 1 MEMBER 2
3¢ Diagrams for Frame Object 1 (FSECT) X 3 Diagrams for Frame Object 2 (FSECT)
End Length Offset Display Options End Length Offset Display Options
ocation
Case |DEAD | (ocatom) O scroll for Values Case [DEAD v R @
tems | Stress S12 « | Single valued | t()émm) @ Show Max tems | Stress S12 « | single valued | ?6":"...) @ Show Max
. mm, k
It 2 Jit 3
0.mm 0.mm
(5000. mm) (5000. mm)
Stress Diagram - 1 Stress Diagram - 1
$12 Max v $12 Max v
0.001453 KN/mm2 0.009548 KN/mm2
at 5000. mm at 5000. mm
SUESS Ukayian - £ SUESS vyiam - £
|$12 Min v $12 Min v
| 0. KN/mm2 -0.006452 KN/mm2
| at 5000. mm at 2500. mm
Stress Diagram - 3 Stress Diagram - 3
|12 Point 0 v S12 Point 0 v
0.001453 KN/mm2 0.009548 KN/mm2
at 5000. mm at 5000. mm
Stress Diagram - 4 Stress Diagram - 4
| 812 Point 1 v |12 Point 1 v
| 0. KN/mm2 | 0. KN/mm2
| at 5000. mm | at 5000. mm
Reset o e Unts s [mme Reset o nta Unts unas 1ot mm




Hand Calculation of Stresses Check

Axial Stress: o, =

Shear Stress: T =

S|S »1v

. M
Bending Stress: o, = _Ty

Maximum Normal Stress: opygy = 04 + 0y

Member 1

_ —333kN
@ 7 354 mm2

+1000 = 11.1 MPa (C)

. _ (=29 kN)(7.5E5 mm?)
0<x<L ™ (1E8 mm*)(150 mm)

* 1000 = —1.45 MPa

o _ (47,650 kN*mm)(100 mm)
b, x=0 = (1E8 mm*)

+ 1000 = 47.65 MPa (C)

(=97,650 kN*mm)(—100 mm)
(1E8 mm*)

Ob, x—1 « 1000 = 97.65 MPa (C)

Tmax = 1.45 MPa

=11.1 MPa + 97.65 MPa = 108.75 MPa (C)

O-max

Member 2

—383 kN
Oa, 0<x<05 = 3oz * 1000 = 12.77 MPa (C)

_ —143kN
Oa, 0.5L<x<L = 3,

+1000 = 4.77 MPa (C)

mm?2

. _ (129)(7.5E5 mm?)
0<x<0.5L ™ (1Fg mm*)(150 mm)

* 1000 = 6.45 MPa



(-191)(7.5E5 mm3)

Tos1<r<L = Grammiysommy * 1000 = —9.55 MPa

_ (-97,650 kN*mm)(—100 mm) _
Ob, x=0 = Srrp— %1000 = 97.6 MPa (C)

_ (225,000 kN*mm) (100 mm)
Ob, x=0.5L = (1E8 mm*)

« 1000 = 225 MPa (C)

o (=252,500 kN*mm)(—100 mm)
b, x=L — (1E8 mm*%)

+ 1000 = 252.5 MPa (C)

Tmax = 9.55 MPa

Omax = 252.5 MPa + 4.77 MPa = 257.27 MPa (C)
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