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1=)OPTIMALBEAM

SECTION 1

Four-panel Howe Truss Calculation Report

Four-panel Howe truss - All applied loads

Analysis basis and calculation scope

This report records the model and the applied loads solved immediately before export. Result tables apply to all loads shown in the

model.

Analysis method
Response type
Degrees of freedom

Frame members

Pin-ended frame members

Member loads

Internal calculation units

Global axes

Member axes and signs

Not included

Direct stiffness method for two-dimensional frame elements

First-order, static, linear elastic, small displacement

Global translation UX and UY at connected nodes; RZ where at least one connected end transfers moment
Prismatic axial and Euler-Bernoulli flexural stiffness using E, A and I

Frame elements with both member-end rotations released; joint-loaded models reproduce ideal pin-jointed truss axial
response

Concentrated and distributed loads converted to consistent equivalent nodal loads; internal stations recover member
response

Metres, newtons and pascals; values below are converted to the selected working units
+X right, +Y up, positive nodal moment counter-clockwise

Local x runs from node i to node j. Positive axial force denotes tension. Positive bending moment is sagging; shear and
diagrams follow member local +y.

P-Delta, geometric or material nonlinearity, shear deformation, tension-only behavior, buckling, vibration, code design
and connection checks

Structural behavior
Nodes

Members

Supports

Defined loads

Analyzed loading

Pin-ended frame members
8

13

2

3

All applied loads

Project notes and assumptions supplied for this report
Published worked example OB-EX-TRUSS-003. First-order linear-elastic, pin-jointed truss with joint-only loading.
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Four-panel Howe Truss Calculation Report

‘ OPTIMALBEAM
—' Four-panel Howe truss - All applied loads

SECTION 2
Nodes, coordinates and restraints

Node coordinates define the analysis geometry. UX, UY and RZ identify restrained global degrees of freedom.

N1 Om 0m pin

UX, UY

N2 3m 0Om free Free
N3 6m 0Om free Free
N4 9Im Om free Free
N5 12m 0m rollery uy

N6 3m 3m free Free
N7 6m 3m free Free
N8 9m 3m free Free
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Four-panel Howe Truss Calculation Report

‘ OPTIMALBEAM
—' Four-panel Howe truss - All applied loads

SECTION 3

Materials and section properties

Elastic modulus, area and second moment of area provide the stiffness used by the solver. Material density contributes only where
structural self-weight is enabled.

Material library

L L

MAT1 Structural steel 200 GPa 7,850 kg/m®  Typical carbon steel

Section library

L S S S

Uniform truss member 5,000 mm? 2.00000e+8 mm* User defined

Created with optimalbeam.com - Verify inputs, assumptions and design independently. Sheet 4 of 28



1=)OPTIMALBEAM

SECTION 4

Member geometry, behavior and stiffness assignments

Four-panel Howe Truss Calculation Report

Four-panel Howe truss - All applied loads

Member i and j ends follow the connectivity order below. End release descriptions and assigned stiffness properties are part of the
solved analytical model.

Connectivity and releases

M2
M3
M4
M5
M6
M7
M8
M9
M10
M11
M12

M13

N2
N3
N4
N6
N7
N1
N6
N2
N7
N7
N8

N8

N3
N4
N5
N7
N8
N6
N2
N7
N3
N4
N4

N5

3m
3m
3m
3m
3m
4.24264 m
3m
4.24264 m
3m
4.24264 m
3m

4.24264 m

Assigned member properties

M2
M3
M4
M5
M6
M7
M8
M9
M10
M11
M12

M13

Structural steel
Structural steel
Structural steel
Structural steel
Structural steel
Structural steel
Structural steel
Structural steel
Structural steel
Structural steel
Structural steel
Structural steel

Structural steel

Uniform truss member
Uniform truss member
Uniform truss member
Uniform truss member
Uniform truss member
Uniform truss member
Uniform truss member
Uniform truss member
Uniform truss member
Uniform truss member
Uniform truss member
Uniform truss member

Uniform truss member

0°
o
0°
0
o°
45°
-90°
45°
-90°
-45°
-90°

-45°

Pin-ended frame
Pin-ended frame
Pin-ended frame
Pin-ended frame
Pin-ended frame
Pin-ended frame
Pin-ended frame
Pin-ended frame
Pin-ended frame
Pin-ended frame
Pin-ended frame
Pin-ended frame

Pin-ended frame

Created with optimalbeam.com - Verify inputs, assumptions and design independently.

i and j rotation released
i and j rotation released
i and j rotation released
i and j rotation released
i and j rotation released
i and j rotation released
i and j rotation released
i and j rotation released
i and j rotation released
i and j rotation released
i and j rotation released
i and j rotation released

i and j rotation released

200 GPa 5,000 mm?
200 GPa 5,000 mm?
200 GPa 5,000 mm?
200 GPa 5,000 mm?
200 GPa 5,000 mm?
200 GPa 5,000 mm?
200 GPa 5,000 mm?
200 GPa 5,000 mm?
200 GPa 5,000 mm?
200 GPa 5,000 mm?
200 GPa 5,000 mm?
200 GPa 5,000 mm?
200 GPa 5,000 mm?

2.00000e+8 mm*

2.00000e+8 mm*
2.00000e+8 mm*
2.00000e+8 mm*
2.00000e+8 mm*
2.00000e+8 mm*
2.00000e+8 mm*
2.00000e+8 mm*
2.00000e+8 mm*
2.00000e+8 mm*
2.00000e+8 mm*
2.00000e+8 mm*

2.00000e+8 mm*
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Four-panel Howe Truss Calculation Report

‘ OPTIMALBEAM
—' Four-panel Howe truss - All applied loads

SECTION 5
Applied loads

Every applied nodal and member load in the solved model is listed below.

Fx =0kN
L1 nodal Node N6 Fy =-16 kN
Mz =0kN'm

Fx =0 kN
L2 nodal Node N7 Fy =-16 kN
Mz =0 kN-m

Fx=0kN

L3 nodal Node N8 Fy=-16 kN
Mz =0 kN-m
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Four-panel Howe Truss Calculation Report

‘ OPTIMALBEAM
—' Four-panel Howe truss - All applied loads

SECTION 6
Results summary, diagnostics and equilibrium

The solver checks the reduced stiffness system and verifies numerical equilibrium before returning results. Small residuals are
expected from floating-point arithmetic.

Governing response

Maximum displacement 0.65349 mm M5atx=3m
Maximum signed reaction component 24KkN N1-Ry

Peak signed axial force -33.94113kN M7atx=0m
Peak signed shear force OkN M1atx=0m
Peak signed bending moment OkN'm M1atx=3m

Solver diagnostics

Stability classification stable

Active DOFs 16

Free DOFs solved 13
Constrained DOFs 3

Condition estimate 5.409233
Pivot ratio 0.184869
Maximum stiffness residual ON

Relative equilibrium residual 0

Warnings None reported

Global equilibrium about the model origin

Sum Fx 0 kN 0 kN 0 kN
Sum Fy -48 kN 48 kN 0 kN
Sum M about global origin -288 kN'm 288 kN'm 0 kN'm
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1=)OPTIMALBEAM

SECTION 7

Support reactions and nodal displacements

Four-panel Howe Truss Calculation Report

Four-panel Howe truss - All applied loads

Reaction components use global axes. Nodal rotation is reported in milliradians; translations use the selected displacement unit.

Support reactions

N5

rollerY

0 kN
0 kN

Nodal translations and rotations

N2
N3
N4
N5
N6
N7
N8

0mm
0.072 mm
0.168 mm
0.264 mm
0.336 mm
0.24 mm
0.168 mm
0.096 mm

24 kN
24 kN

0mm
-0.467647 mm
-0.631529 mm
-0.467647 mm

0mm
-0.443647 mm
-0.631529 mm
-0.443647 mm

Created with optimalbeam.com - Verify inputs, assumptions and design independently.

24 kN
24 kN

0mm
0.473157 mm
0.653493 mm
0.537019 mm
0.336 mm
0.504403 mm
0.653493 mm
0.453915 mm

0 kN'm
0 kN'm

0 mrad
0 mrad
0 mrad
0 mrad
0 mrad
0 mrad
0 mrad

0 mrad
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1=)OPTIMALBEAM

SECTION 8

Four-panel Howe Truss Calculation Report

Four-panel Howe truss - All applied loads

Member actions and governing stations

Signed governing values are selected by absolute magnitude from the computed member stations. Local end-force components
follow each member from node i to node j.

Governing station values

M2

M3

M4

M5

M6

M7

M8

M9

M10

M11

M12

M13

24 kN
x=0m

32 kN
x=0m

32 kN
x=0m

24 kN
x=0m

-24 kN
x=0m

-24 kN
x=0m

-33.94113 kN
x=0m

8 kN
x=0m

-11.31371 kN
x=0m

0 kN
x=0m

-11.31371 kN
x=0m

8 kN
x=0m

-33.94113 kN
x=0m

Local member end actions

M2
M3
M4
M5
M6
M7
M8
M9
M10
M11
M12
M13

Created with optimalbeam.com - Verify inputs, assumptions and design independently.

-24 kN

-32 kN

-32 kN

-24 kN

24 kN

24 kN
33.94113 kN
-8 kN
11.31371 kN
0 kN
11.31371 kN
-8 kN
33.94113 kN

O kN
0 kN
0 kN
0 kN
0 kN
0 kN
0 kN
0 kN
0 kN
O kN
0 kN
O kN

x0m

0 kN
x=0m

0 kN
x=0m

0 kN
x=0m

0 kN
x=0m

0 kN
x=0m

0 kN
x=0m

0 kN
x=0m

0 kN
x=0m

0 kN
x=0m

0 kN
x=0m

0 kN
x=0m

0 kN
x=0m

0 kN'm
0 kN'm
0 kN'm
0 kN'm
0 kN'm
0 kN'm
0 kN-m
0 kN-m
0 kN-m
0 kN-m
0 kN-m
0 kN'm

0 kN'm

0 kN'm
x=3m

0 kN-m
x=3m

0 kN-m
x=3m

0 kN-m
Xx=3m

0 kN-m
Xx=3m

0 kN'm
Xx=3m

0 kN'm
X =4.2426 m

0 kN'm
x=3m

0 kN'm
x=4.2426 m

0 kN-m
x=3m

0 kN-m
x=4.2426 m

0 kN-m
Xx=3m

0 kN-m
x=4.2426 m

24 kN

32kN

32 kN

24 kN

-24 kN

-24 kN
-33.94113 kN
8 kN
-11.31371 kN
0 kN
-11.31371 kN
8 kN
-33.94113 kN

O kN
O kN
0 kN
0 kN
0 kN
0 kN
0 kN
0 kN
0 kN
0 kN
0 kN
0 kN
0 kN

0.473157 mm
x=3m

0.653493 mm
x=3m

0.653493 mm
x=0m

0.537019 mm
x=0m

0.653493 mm
X=3m

0.653493 mm
x=0m

0.504403 mm
x=4.2426 m

0.504403 mm
x=0m

0.653493 mm
x=4.2426 m

0.653493 mm
x=0m

0.653493 mm
x=0m

0.537019 mm
Xx=3m

0.453915 mm
x=0m

0 kN'm
0 kN-m
0 kN'm
0 kN'm
0 kN'm
0 kN'm
0 kN-m
0 kN-m
0 kN-m
0 kN-m
0 kN-m
0 kN'm

0 kN'm
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a Four-panel Howe Truss Calculation Report
(SN OPTIMALBEAM ,
Four-panel Howe truss - All applied loads

SECTION 9
Support reaction diagram

Signed reactions are shown in global X and Y directions.

N6 N7 N8
o o (o}
Ry 24 kN Ry 24 kN
N1 N2 N3 N4 N5
(o] o] o]
ey rea
y
Support reactions - All applied loads - global X/Y - kN and kN-m - Arrow direction follows the signed reaction
Scenario: All applied loads. Diagram scale affects visualization only and does not change the tabulated analysis results.
Sheet 10 of 28
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a Four-panel Howe Truss Calculation Report
(e OPTIMALBEAM )
Four-panel Howe truss - All applied loads

SECTION 9

Deflected shape

The displaced shape uses the canvas amplification selected for visibility; numeric displacement tables remain unamplified.

N6 N7 N8

o 0] o]

Max A 0.6535 mm - M5 - x 3 m

Deflected shape - All applied loads - Auto amplification x2,000 - Original geometry shown dashed - values remain unamplified

Scenario: All applied loads. Diagram scale affects visualization only and does not change the tabulated analysis results.
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a Four-panel Howe Truss Calculation Report
(S8, OPTIMALBEAM ,
Four-panel Howe truss - All applied loads

SECTION 9

Axial-force diagram

Tension and compression are differentiated by color, with signed peak labels at governing member stations.

M6 - C 24 kN

M5 - C 24 kN

+ € 11.31 kN M13 - C 33.94 kN

M7 - C 33.94 kN

N1

77777-ML -« T 24 kN

y

L.

Axial force - All applied loads - Compression to Tension

Scenario: All applied loads. Diagram scale affects visualization only and does not change the tabulated analysis results.
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a Four-panel Howe Truss Calculation Report
() OPTIMALBEAM )
Four-panel Howe truss - All applied loads

SECTION 9

Shear-force diagram

Shear is plotted on member local +y for frame members and directly loaded released spans.

N6 N7 N8
P
v b
N1 N2 N3 N4 N5
Y- FaY 3 !
8 1\ 24 \ %
ey rea

y

L.

Shear force - All applied loads - kN - All member values are zero within numerical tolerance

Scenario: All applied loads. Diagram scale affects visualization only and does not change the tabulated analysis results.
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a Four-panel Howe Truss Calculation Report
() OPTIMALBEAM )
Four-panel Howe truss - All applied loads

SECTION 9
Bending-moment diagram

Positive sagging moment is plotted using the member local-axis convention.

N6 N7 N8
P
v b
N1 N2 N3 N4 N5
Y- FaY 3 !
8 \ 24 A2
ey rea

L.

Bending moment - All applied loads - kN-m - All member values are zero within numerical tolerance

Scenario: All applied loads. Diagram scale affects visualization only and does not change the tabulated analysis results.
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Four-panel Howe Truss Calculation Report

‘ OPTIMALBEAM
| — Four-panel Howe truss - All applied loads

SECTION 10 - M1
M1 member result summary

Pin-ended frame - N1 to N2 - length 3 m - Structural steel - Uniform truss member. Local x runs from end i to end j.

PEAK AXIAL FORCE N PEAK SHEAR FORCE V

24 kN 0 kN

x=0m x=0m

PEAK BENDING MOMENT M MAXIMUM RESULTANT DISPLACEMENT
0 kKN-m 0.473157 mm

Xx=3m X=3m

Local member end actions

S A [ S
i N1

24 kN 0kN 0 kN'm
j N2 24 kN 0kN 0 kN'm

Local response diagrams

Axial force N Peak 24 kN atx=0m Shear force V Peak OkNatx=0m
i-x/L=0 joxiL=1 i-x/L=0 joxiL=1
Bending moment M Peak OkN'-matx=3m Transverse displacement v Peak -0.46765 mm atx =3 m
i-x/L=0 jeox/iL=1 i-x/L=0 jrox/iL=1

Diagram ordinates are plotted from the computed solver stations. Values and signs use the member local-axis convention stated in Section 1.

Created with optimalbeam.com - Verify inputs, assumptions and design independently. Sheet 15 of 28



Four-panel Howe Truss Calculation Report

‘ OPTIMALBEAM
| — Four-panel Howe truss - All applied loads

SECTION 10 - M2
M2 member result summary

Pin-ended frame - N2 to N3 - length 3 m - Structural steel - Uniform truss member. Local x runs from end i to end j.

PEAK AXIAL FORCE N PEAK SHEAR FORCE V

32 kN 0 kN

x=0m x=0m

PEAK BENDING MOMENT M MAXIMUM RESULTANT DISPLACEMENT
0 kKN-m 0.653493 mm

x=3m X=3m

Local member end actions

I S A [ S
i N2

-32kN 0kN 0 kN'm
j N3 32kN 0kN 0 kN'm

Local response diagrams

Axial force N Peak 32kNatx=0m Shear force V Peak OkNatx=0m
i-x/L=0 joxiL=1 i-x/L=0 joxiL=1
Bending moment M Peak OkN'-matx=3m Transverse displacement v Peak -0.63153 mmatx=3m
i-x/L=0 jeox/iL=1 i-x/L=0 jrox/iL=1

Diagram ordinates are plotted from the computed solver stations. Values and signs use the member local-axis convention stated in Section 1.
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Four-panel Howe Truss Calculation Report

‘ OPTIMALBEAM
| — Four-panel Howe truss - All applied loads

SECTION 10 - M3
M3 member result summary

Pin-ended frame - N3 to N4 - length 3 m - Structural steel - Uniform truss member. Local x runs from end i to end j.

PEAK AXIAL FORCE N PEAK SHEAR FORCE V

32 kN 0 kN

x=0m x=0m

PEAK BENDING MOMENT M MAXIMUM RESULTANT DISPLACEMENT
0 kKN-m 0.653493 mm

x=3m x=0m

Local member end actions

N S A [ S
i N3

-32kN 0kN 0 kN'm
j N4 32kN 0kN 0 kN'm

Local response diagrams

Axial force N Peak 32kNatx=0m Shear force V Peak OkNatx=0m
i-x/L=0 joxiL=1 i-x/L=0 joxiL=1
Bending moment M Peak OkN'-matx=3m Transverse displacement v Peak -0.63153 mmatx=0m
i-x/L=0 jeox/iL=1 i-x/L=0 jrox/iL=1

Diagram ordinates are plotted from the computed solver stations. Values and signs use the member local-axis convention stated in Section 1.
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Four-panel Howe Truss Calculation Report

‘ OPTIMALBEAM
—' Four-panel Howe truss - All applied loads

SECTION 10 - M4
M4 member result summary

Pin-ended frame - N4 to N5 - length 3 m - Structural steel - Uniform truss member. Local x runs from end i to end j.

PEAK AXIAL FORCE N PEAK SHEAR FORCE V

24 kN 0 kN

x=0m x=0m

PEAK BENDING MOMENT M MAXIMUM RESULTANT DISPLACEMENT
0 kKN-m 0.537019 mm

x=3m x=0m

Local member end actions

I S A [
i N4

24 kN 0 kN 0 kN'm
j N5 24 kN 0 kN 0 kN'm

Local response diagrams

Axial force N Peak 24 kN atx=0m Shear force V Peak OkNatx=0m
i-x/L=0 joxiL=1 i-x/L=0 joxiL=1
Bending moment M Peak OkN'-matx=3m Transverse displacement v Peak -0.46765 mm atx=0m
i-x/L=0 jeox/iL=1 i-x/L=0 jrox/iL=1

Diagram ordinates are plotted from the computed solver stations. Values and signs use the member local-axis convention stated in Section 1.
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Four-panel Howe Truss Calculation Report

‘ OPTIMALBEAM
| — Four-panel Howe truss - All applied loads

SECTION 10 - M5

M5 member result summary

Pin-ended frame - N6 to N7 - length 3 m - Structural steel - Uniform truss member. Local x runs from end i to end j.

PEAK AXIAL FORCE N PEAK SHEAR FORCE V

-24 kN 0 kN

x=0m x=0m

PEAK BENDING MOMENT M MAXIMUM RESULTANT DISPLACEMENT
0 kKN-m 0.653493 mm

x=3m X=3m

Local member end actions

I S A [ S
i N6

24 kN 0 kN 0 kN'm
j N7 24 kN 0 kN 0 kN'm

Local response diagrams

Axial force N Peak -24 kN at x=0m Shear force V Peak OkNatx=0m
i-x/L=0 joxiL=1 i-x/L=0 joxiL=1
Bending moment M Peak OkN'-matx=3m Transverse displacement v Peak -0.63153 mmatx=3m
—
i-x/L=0 jeox/iL=1 i-x/L=0 jrox/iL=1

Diagram ordinates are plotted from the computed solver stations. Values and signs use the member local-axis convention stated in Section 1.
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Four-panel Howe Truss Calculation Report

‘ OPTIMALBEAM
| — Four-panel Howe truss - All applied loads

SECTION 10 - M6
M6 member result summary

Pin-ended frame - N7 to N8 - length 3 m - Structural steel - Uniform truss member. Local x runs from end i to end j.

PEAK AXIAL FORCE N PEAK SHEAR FORCE V

-24 kN 0 kN

x=0m x=0m

PEAK BENDING MOMENT M MAXIMUM RESULTANT DISPLACEMENT
0 kKN-m 0.653493 mm

x=3m x=0m

Local member end actions

I S A [ S
i N7

24 kN 0kN 0 kN'm
j N8 24 kN 0kN 0 kN'm

Local response diagrams

Axial force N Peak -24 kN at x=0m Shear force V Peak OkNatx=0m
i-x/L=0 joxiL=1 i-x/L=0 joxiL=1
Bending moment M Peak OkN'-matx=3m Transverse displacement v Peak -0.63153 mmatx=0m

@
i-x/L=0 jeox/iL=1 i-x/L=0 jrox/iL=1

Diagram ordinates are plotted from the computed solver stations. Values and signs use the member local-axis convention stated in Section 1.
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Four-panel Howe Truss Calculation Report

‘ OPTIMALBEAM
| — Four-panel Howe truss - All applied loads

SECTION 10 - M7

M7 member result summary

Pin-ended frame - N1 to N6 - length 4.24264 m - Structural steel - Uniform truss member. Local x runs from end i to end j.

PEAK AXIAL FORCE N PEAK SHEAR FORCE V

-33.94113 kN 0 kN

x=0m x=0m

PEAK BENDING MOMENT M MAXIMUM RESULTANT DISPLACEMENT
0 kKN-m 0.504403 mm

X =4.2426 m X =4.2426 m

Local member end actions

N S N A [ S
i N1

33.94113 kN O kN 0 kN'm
j N6 -33.94113 kN 0 kN 0 kN'm

Local response diagrams

Axial force N Peak -33.9411 kN atx=0m Shear force V Peak 0 kN atx=0m
i-x/L=0 jexiL=1 i-x/L=0 jexie=1
Bending moment M Peak 0 kN'm at x = 4.243 m Transverse displacement v Peak -0.48341 mm at x = 4.243 m
i-x/L=0 jeox/iL=1 i-x/L=0 jrox/iL=1

Diagram ordinates are plotted from the computed solver stations. Values and signs use the member local-axis convention stated in Section 1.
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Four-panel Howe Truss Calculation Report

‘ OPTIMALBEAM
| — Four-panel Howe truss - All applied loads

SECTION 10 - M8

M8 member result summary

Pin-ended frame - N6 to N2 - length 3 m - Structural steel - Uniform truss member. Local x runs from end i to end j.

PEAK AXIAL FORCE N PEAK SHEAR FORCE V

8 kN 0 kN

x=0m x=0m

PEAK BENDING MOMENT M MAXIMUM RESULTANT DISPLACEMENT
0 kKN-m 0.504403 mm

Xx=3m x=0m

Local member end actions

I S A [
i N6

-8 kN 0kN 0 kN'm
j N2 8 kN 0kN 0 kN'm

Local response diagrams

Axial force N Peak 8 kN atx=0m Shear force V Peak OkNatx=0m
i-x/L=0 joxiL=1 i-x/L=0 joxiL=1
Bending moment M Peak OkN'-matx=3m Transverse displacement v Peak 0.24 mmatx=0m
i-x/L=0 jeox/iL=1 i-x/L=0 jrox/iL=1

Diagram ordinates are plotted from the computed solver stations. Values and signs use the member local-axis convention stated in Section 1.
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Four-panel Howe Truss Calculation Report

‘ OPTIMALBEAM
| — Four-panel Howe truss - All applied loads

SECTION 10 - M9
M9 member result summary

Pin-ended frame - N2 to N7 - length 4.24264 m - Structural steel - Uniform truss member. Local x runs from end i to end j.

PEAK AXIAL FORCE N PEAK SHEAR FORCE V

-11.31371 kN 0 kN

x=0m x=0m

PEAK BENDING MOMENT M MAXIMUM RESULTANT DISPLACEMENT
0 kKN-m 0.653493 mm

X =4.2426 m X =4.2426 m

Local member end actions

N S T A [ S
i N2

11.31371 kN 0 kN 0 kN'm

j N7 -11.31371 kN 0 kN 0 kN'm

Local response diagrams

Axial force N Peak-11.3137 kN atx=0m Shear force V Peak 0 kN atx=0m
i-x/L=0 jexiL=1 i-x/L=0 jexie=1
Bending moment M Peak 0 kN'm at x = 4.243 m Transverse displacement v Peak -0.56535 mm at x = 4.243 m

-—0
i-x/L=0 jeox/iL=1 i-x/L=0 jrox/iL=1

Diagram ordinates are plotted from the computed solver stations. Values and signs use the member local-axis convention stated in Section 1.
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SECTION 10 - M10
M10 member result summary

Pin-ended frame - N7 to N3 - length 3 m - Structural steel - Uniform truss member. Local x runs from end i to end j.

PEAK AXIAL FORCE N PEAK SHEAR FORCE V

0 kN 0 kN

x=0m x=0m

PEAK BENDING MOMENT M MAXIMUM RESULTANT DISPLACEMENT
0 kKN-m 0.653493 mm

x=3m x=0m

Local member end actions

I S A [ S
i N7

0kN 0kN 0 kN'm
j N3 0kN 0kN 0 kN'm

Local response diagrams

Axial force N Peak OkNatx=0m Shear force V Peak OkNatx=0m
i-x/L=0 joxiL=1 i-x/L=0 joxiL=1
Bending moment M Peak OkN'-matx=3m Transverse displacement v Peak 0.168 mm atx=3m
i-x/L=0 jeox/iL=1 i-x/L=0 jrox/iL=1

Diagram ordinates are plotted from the computed solver stations. Values and signs use the member local-axis convention stated in Section 1.
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SECTION 10 - M11
M11 member result summary

Pin-ended frame - N7 to N4 - length 4.24264 m - Structural steel - Uniform truss member. Local x runs from end i to end j.

PEAK AXIAL FORCE N PEAK SHEAR FORCE V

-11.31371 kN 0 kN

x=0m x=0m

PEAK BENDING MOMENT M MAXIMUM RESULTANT DISPLACEMENT
0 kKN-m 0.653493 mm

X =4.2426 m x=0m

Local member end actions

N S T A [ S
i N7

11.31371 kN 0 kN 0 kN'm
j N4 -11.31371 kN 0 kN 0 kN'm

Local response diagrams

Axial force N Peak-11.3137 kN atx=0m Shear force V Peak 0 kN atx=0m
i-x/L=0 jexiL=1 i-x/L=0 jexie=1
Bending moment M Peak 0 kN'm at x = 4.243 m Transverse displacement v Peak -0.32776 mm atx=0m

S

i-x/L=0 jeox/iL=1 i-x/L=0 jrox/iL=1

Diagram ordinates are plotted from the computed solver stations. Values and signs use the member local-axis convention stated in Section 1.
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Four-panel Howe Truss Calculation Report

‘ OPTIMALBEAM
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SECTION 10 - M12

M12 member result summary

Pin-ended frame - N8 to N4 - length 3 m - Structural steel - Uniform truss member. Local x runs from end i to end j.

PEAK AXIAL FORCE N PEAK SHEAR FORCE V

8 kN 0 kN

x=0m x=0m

PEAK BENDING MOMENT M MAXIMUM RESULTANT DISPLACEMENT
0 kKN-m 0.537019 mm

x=3m X=3m

Local member end actions

N S A [ S
i N8

-8 kN 0 kN 0 kN-m
j N4 8 kN 0 kN 0 kN'm

Local response diagrams

Axial force N Peak 8 kN atx=0m Shear force V Peak OkNatx=0m
i+x/L=0 JexL=1 i+x/L=0 JexL=1
Bending moment M Peak OkN'-matx=3m Transverse displacement v Peak 0.264 mmatx=3m

S

i-x/L=0 jeox/iL=1 i-x/L=0 jrox/iL=1

Diagram ordinates are plotted from the computed solver stations. Values and signs use the member local-axis convention stated in Section 1.
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Four-panel Howe Truss Calculation Report

‘ OPTIMALBEAM
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SECTION 10 - M13
M13 member result summary

Pin-ended frame - N8 to N5 - length 4.24264 m - Structural steel - Uniform truss member. Local x runs from end i to end j.

PEAK AXIAL FORCE N PEAK SHEAR FORCE V

-33.94113 kN 0 kN

x=0m x=0m

PEAK BENDING MOMENT M MAXIMUM RESULTANT DISPLACEMENT
0 kKN-m 0.453915 mm

X =4.2426 m x=0m

Local member end actions

N S T A [ S
i N8

33.94113 kN O kN 0 kN'm
j N5 -33.94113 kN 0 kN 0 kN'm

Local response diagrams

Axial force N Peak -33.9411 kN atx=0m Shear force V Peak 0 kN atx=0m
i-x/L=0 jexiL=1 i-x/L=0 jexie=1
Bending moment M Peak 0 kN'm at x = 4.243 m Transverse displacement v Peak -0.24582 mm atx=0m
i-x/L=0 jeox/iL=1 i-x/L=0 jrox/iL=1

Diagram ordinates are plotted from the computed solver stations. Values and signs use the member local-axis convention stated in Section 1.

Created with optimalbeam.com - Verify inputs, assumptions and design independently. Sheet 27 of 28



Four-panel Howe Truss Calculation Report
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FINAL NOTES
Review responsibility and use of results

This report is a reproducible record of the browser model and its most recent solved scenario, not a sealed design document or a
substitute for engineering judgment.

Confirm every analytical node, member intersection, orientation and end release matches the intended structural

Geometry and connectivity idealization

Confirm translation and rotation restraints represent the real boundary conditions without unintended instability or

Supports over-restraint.
Stiffness Confirm E, A, I, density, section orientation and member behavior are appropriate for the intended analysis.
Loading Confirm load magnitudes, signs, axes and positions against the governing project criteria.

e EEEET Evaluate second-order response, nonlinear behavior, stability, buckling, dynamics, connection behavior and code
y P requirements separately where applicable.

Independently review equilibrium, deflected shape, governing actions and sensitivity to modeling assumptions before

Results desi
esign use.

Report-specific notes
Published worked example OB-EX-TRUSS-003. First-order linear-elastic, pin-jointed truss with joint-only loading.
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