
  July 15, 2024 

 

Entertainment Engineering Consultants, LLC 

6104 S. Helena St. 

Spokane, WA 99223 

Global Truss 

4295 Charter Street 

Los Angeles, CA 90058 

ATTN: Tony Gomez 

 

Entertainment Engineering Consultants, LLC 

6104 S. Helena St.  

Spokane, WA 99223 

DT-44P Truss Load Tables 

EEC Project #: 24.149.02D 

Dear Tony, 

 

We have completed our analysis of the above referenced project according to the provisions and requirements of 

the 2021 International Building Code and 2022 California Building Code.  

 

A review was performed on the attached modular aluminum box truss designated DT-44P.  Spans of unbraced 

truss were reviewed as simply supported beams for spans up to 12m (39.4ft). For general use, truss tables have 

been provided on the attached S0.0 drawing.  

 

This review in no way shall be conceived as authorizing or approving a specific installation or usage of the 

aluminum box truss. All structures, lighting plots, or other uses of the aluminum truss shall be reviewed by a 

licensed professional engineer.  

 

 

Sincerely, 

 

 

 

 

 

 

 

 

_____________________________    

Andrew L. Savage, P.E.  

CA Registration No.: 95116    
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2024-07-16



DT44P TRUSS ISOMETRIC
N.T.S

GENERAL NOTES

REFERENCED CODES

1. 2021 INTERNATIONAL BUILDING CODE

2. 2022 CALIFORNIA BUILDING CODE

3. ANSI E1.2 2021 ‘ENTERTAINMENT TECHNOLOGY – DESIGN, MANUFACTURE AND USE OF ALUMINUM TRUSSES AND TOWERS’

4. ADM 2015 'SPECIFICATION FOR ALUMINUM STRUCTURES'

5. AISC 360-16 'SPECIFICATION FOR STRUCTURAL STEEL BUILDINGS'

ALUMINUM TRUSS

1. FABRICATION AND ERECTION OF STRUCTURAL ALUMINUM SHALL CONFORM TO THE ALUMINUM DESIGN MANUAL - 2015

2. STRUCTURAL ALUMINUM SHALL BE ALLOY 6082-T6 (U.N.O.)

3. ALL WELD FILLER SHALL BE 5556 (U.N.O.)

4. ALL WELDING MUST CONFORM TO AWS D1.2

5. TAPERED PINS SUPPLIED BY GLOBAL TRUSS MUST BE USED IN INSTALLATION

6. WHERE THE CONTACT OF DISSIMILIAR METALS MAY CAUSE CORROSION, THE CONTACT SURFACE OF EITHER METAL MUST BE PROPERLY

COATED TO PREVENT THE EFFECT.
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END ELEVATION TOP VIEW

SIDE VIEW

NOTES:
GENERAL CONSTRUCTION SHOWN ONLY. LENGTH OF INDIVIDUAL TRUSS UNITS USED IN

CONSTRUCTION WILL VARY
SEE MANUFACTURERS WEBSITE FOR ADDITIONAL INFORMATION ON AVAILABLE LENGTHS.

TRUSS IS FABRICATED USING METRIC UNITS, DIMENSIONS ON THESE DRAWINGS ARE ROUNDED TO

THE NEAREST 1/16". DO NOT USE THESE DRAWINGS FOR FABRICATION OR REPAIR. DRAWINGS ARE
FOR GENERAL DESCRIPTION AND ALLOWABLE LOADING ONLY.
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NOTES:

1. ALL LOADS MUST BE ATTACHED TO TRUSS PANEL POINTS

2. BRIDLES ARE NOT PERMITTED UNLESS APPROVED IN WRITTING BY A LICENSED

STRUCTURAL ENGINEER.

3. SELF WEIGHT OF THE TRUSS HAS BEEN INCLUDED IN THE ALLOWABLE LOADING

TABLES. NO REDUCTION IS REQUIRED TO ACCOUNT FOR THE TRUSS ITSELF.

4. NO SHOCK OR DYNAMIC FORCES HAVE BEEN INCLUDED IN THE ALLOWABLE LOADING.

5. UNIFORMLY DISTRIBUTED LOADS APPLY ONLY TO LOADS EVENLY DISTRIBUTED

ACROSS THE ENTIRE SPAN

6. LOADS SEEN IN THE TABLE ARE NOT ADDITIVE.

7. THE ALLOWABLE LOADING TABLES HAVE BEEN PROVIDED FOR GENERAL REFERENCE

ONLY AND ALL RIGGING PLOTS SHOULD BE REVIEWED BY A LICENSED STRUCTURAL

ENGINEER.
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Aluminum Truss Calculations - Global Truss DT44P

Project Description

This project is a review of the DT44P aluminum truss for general use. Allowable load span tables 
will be produced to provide general guidance only. All structures, lighting plots, or other uses of 
the aluminum truss shall be reviewed by a licensed professional engineer. 

Design Codes

�

�

�

�

2021 International Building Code 
ASCE 7-16 'Minimum Design Loads and Associated Criteria for Buildings and Other Structures'
ANSI E1.2 - 2012 'Entertainment Technology - Design, Manufacture and Use of Aluminum 
Trusses and Towers'
2020 Aluminum Design Manual

Assumptions 

�

�

�

�

�

Load span tables assume a simply supported beam. 
Additional assumptions may be located in the body of the calculations.
See General Notes on drawing page S1.0 
See Allowable Loading Notes on drawing page S1.0 for important information
Base metal and weld fillers used based on prior engineering reports provided by Global Truss. 

General Design Factors of Safety (U.N.O.)

Steel Aluminum

Yield ≔Ωs_y 1.67 ≔Ωa_y 1.65

Rupture ≔Ωs_r 2 ≔Ωa_r 1.95

Entertainment Engineering Consultants, LLC
6104 S Helena. St.

Spokane, WA 99223

{d}
Page {n} of {nn}

Engineer: ALS
EEC Project #:24.149.02



Mechanical Properties 6082-T6 - Base Metal

Modulus of Elasticity ≔Ea ⋅10100 ksi

Shear Modulus ≔Ga =⋅―
3

8

Ea
⎛⎝ ⋅3.788 10

3 ⎞⎠ ksi

Tensile Yield ≔Fty ⋅38 ksi

Tensile Ultimate ≔Ftu ⋅45 ksi

Shear Yield ≔Fsy =⋅.6 Fty 22.8 ksi

Welded Tensile Yield ≔Ftyw ⋅16 ksi

Welded Comp. Yield ≔Fcyw ⋅16 ksi

Welded Tensile Ultimate ≔Ftuw ⋅28 ksi

Welded Shear Yield ≔Fsuw =⋅.6 Ftyw 9.6 ksi

Mechanical Properties - Weld Filler 5556

Tensile Ultimate ≔Ftuw_filler ⋅42 ksi

Entertainment Engineering Consultants, LLC
6104 S Helena. St.

Spokane, WA 99223
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Cross Section Properties

Chords - 50mm x 3mm

Chord thickness ≔tch =⋅3 mm 0.118 in

Outside and Inside Diameters ≔ODch =⋅50 mm 1.969 in

≔IDch =-ODch ⋅2 tch 1.732 in

Area
≔Ach =――――――

⋅π ⎛⎝ -ODch
2
IDch

2 ⎞⎠
4

0.687 in
2

Section Modulus
≔Sch =――――――

⋅π ⎛⎝ -ODch
4
IDch

4 ⎞⎠
⋅32 ODch

0.3 in
3

Plastic Section Modulus
≔Zch =-―――
ODch

3

6
――
IDch

3

6

0.405 in
3

Moment of Inertia ≔Ich =――――――
⋅π ⎛⎝ -ODch

4
IDch

4 ⎞⎠
64

0.295 in
4

Radius of Gyration ≔rch =―――――
‾‾‾‾‾‾‾‾‾‾‾+ODch

2
IDch

2

4

0.656 in

Polar Moment of Interia ≔Jch =――――――
⋅π ⎛⎝ -ODch

4
IDch

4 ⎞⎠
32

0.59 in
4

Unbraced Length ≔Lch ⋅546.6 mm

Entertainment Engineering Consultants, LLC
6104 S Helena. St.

Spokane, WA 99223
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Diagonals - 20mm x 2mm

Chord thickness ≔tdiag =⋅2 mm 0.079 in

Outside and Inside Diameters ≔ODdiag =⋅20 mm 0.787 in ≔IDdiag =-ODdiag ⋅2 tdiag 0.63 in

Area
≔Adiag =―――――――

⋅π ⎛⎝ -ODdiag
2
IDdiag

2 ⎞⎠
4

0.175 in
2

Section Modulus
≔Sdiag =―――――――

⋅π ⎛⎝ -ODdiag
4
IDdiag

4 ⎞⎠
⋅32 ODdiag

0.028 in
3

Plastic Section Modulus
≔Zdiag =-―――
ODdiag

3

6
―――
IDdiag

3

6

0.04 in
3

Moment of Inertia ≔Idiag =―――――――
⋅π ⎛⎝ -ODdiag

4
IDdiag

4 ⎞⎠
64

0.011 in
4

Radius of Gyration ≔rdiag =――――――
‾‾‾‾‾‾‾‾‾‾‾‾+ODdiag

2
IDdiag

2

4

0.252 in

Polar Moment of Interia ≔Jdiag =―――――――
⋅π ⎛⎝ -ODdiag

4
IDdiag

4 ⎞⎠
32

0.022 in
4

Unbraced Length ≔Ldiag ⋅348.7 mm

Entertainment Engineering Consultants, LLC
6104 S Helena. St.

Spokane, WA 99223
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Perpendicular members - 20mm x 2mm

Chord thickness ≔tperp =⋅2 mm 0.079 in

Outside and Inside Diameters ≔ODperp =⋅50 mm 1.969 in ≔IDperp =-ODperp ⋅2 tperp 1.811 in

Area
≔Aperp =―――――――

⋅π ⎛⎝ -ODperp
2
IDperp

2 ⎞⎠
4

0.467 in
2

Section Modulus
≔Sperp =―――――――

⋅π ⎛⎝ -ODperp
4
IDperp

4 ⎞⎠
⋅32 ODperp

0.212 in
3

Plastic Section Modulus
≔Zperp =-―――
ODperp

3

6
―――
IDperp

3

6

0.281 in
3

Moment of Inertia ≔Iperp =―――――――
⋅π ⎛⎝ -ODperp

4
IDperp

4 ⎞⎠
64

0.209 in
4

Radius of Gyration ≔rperp =――――――
‾‾‾‾‾‾‾‾‾‾‾‾‾+ODperp

2
IDperp

2

4

0.669 in

Polar Moment of Interia ≔Jperp =―――――――
⋅π ⎛⎝ -ODperp

4
IDperp

4 ⎞⎠
32

0.418 in
4

Unbraced Length ≔Lperp ⋅240 mm

Entertainment Engineering Consultants, LLC
6104 S Helena. St.

Spokane, WA 99223
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Chord Allowable Stresses and Strengths

Review is based on 2020 ADM Design Aids Table 2-22 and Table 2-22W 

Tension Capacity

Axial Tension on gross area (welded)
D.2a

≔FD.2a ⋅9.7 ksi

≔Fty_ch =FD.2a 9.7 ksi
Allowable Tensile Yield Stress

Allowable Tensile Strength ≔Tch =⋅Ach Fty_ch 6.66 kip

Compression Capacity

Axial Compression - Member Buckling E.2

Effective Length Factor ≔k .9

Slenderness Ratio ≔kL_rch =――
⋅k Lch
rch

29.544

≔FE.2 ⋅ksi
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖

if

also if

else

≤kL_rch 21.7

‖
‖ 9.7

<⎛⎝ <21.7 kL_rch⎞⎠ 129

‖
‖‖

⎛⎝ +-⋅.00008 kL_rch
2 ⋅.074 kL_rch 11.3⎞⎠

‖
‖
‖‖

―――
51352

kL_rch
2

=FE.2 9.184 ksi

Elements in Uniform Compression B.5.4.5

Slenderness Ratio ≔SB545 =
‾‾‾‾‾‾‾‾‾‾‾‾
―――――

-⋅.5 ODch ⋅.5 tch
tch

2.799

≔knΨ =
⎛
⎜
⎝

+1 ――
SB545

35

⎞
⎟
⎠

2

1.166

Entertainment Engineering Consultants, LLC
6104 S Helena. St.

Spokane, WA 99223
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≔FB545 =⋅ksi
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖

if

also if

else

≤SB545 6.7

‖
‖ ((9.7))

<≤6.7 SB545 19

‖
‖

⎛⎝ -12.6 ⋅.434 SB545⎞⎠

‖
‖
‖‖

――――
3776

⋅SB545
2 ⎛⎝knΨ⎞⎠

9.7 ksi

Allowable Compressive Yield Stress ≔Fcy_ch =min ⎛⎝ ,FB545 FE.2⎞⎠ 9.184 ksi

Allowable Compressive Strength ≔Cch =⋅Fcy_ch Ach 6.305 kip

Flexural Capacity

Yielding and Rupture F.2

Allowable Flexural Strength
≔MF2 =―――――――――――――
min ⎛⎝ ,,⋅⋅1.5 Sch Ftyw ⋅⋅1.5 Sch Fcyw ⋅Zch Fcyw⎞⎠

Ωa_y
3.927 ⋅kip in

Corresponding flexural stress
=――

MF2

Zch
9.697 ksi

Elements in Flexural Compression B.5.5.4

Slenderness Ratio
≔SB554 =SB545 2.799

≔FB554 =⋅ksi
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖

if

also if

else

≤SB554 10.7

‖
‖

⎛⎝ -18.9 ⋅1.021 SB554⎞⎠

<≤10.7 SB554 19

‖
‖

⎛⎝ -12.6 ⋅.434 SB554⎞⎠

‖
‖
‖‖

――――
3776

⋅SB545
2 ⎛⎝knΨ⎞⎠

16.042 ksi

Allowable Flexural Yield Stress

≔Fby_ch =FB554 16.042 ksi

≔MB554 =⋅FB554 Zch 6.496 ⋅kip in

Allowable Flexural Strength ≔Mch =min ⎛⎝ ,MF2 MB554⎞⎠ 3.927 ⋅kip in
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Shear Capacity

Elements in Shear - Pipes - G.4

Length of Tube from Zero to Maximum shear ≔Lv ――
Lch

2

Slenderness Ratio ≔SG4 =⋅⋅2.9

⎛
⎜
⎝
―――――

-⋅.5 ODch ⋅.5 tch
tch

⎞
⎟
⎠

―
5

8 ⎛
⎜
⎝
――――――

Lv

⎛⎝ -⋅.5 ODch ⋅.5 tch⎞⎠

⎞
⎟
⎠

―
1

4

19.387

≔FG4 =⋅ksi
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖

if

also if

else

≤SG4 77.8

‖
‖ 5.8

≤<77.8 SG4 122

‖
‖

⎛⎝ -7.8 ⋅.056 SG4⎞⎠

‖
‖
‖‖

――
50264

SG4
2

5.8 ksi

Allowable Shear Stress

≔Fv_ch =FG4 5.8 ksi

Allowable Shear Strength ≔Vch =⋅Fv_ch ――
Ach

2

1.991 kip

Torsional Capacity

Torsion - Pipes - H.2.1

Slenderness Ratio
≔SH21 =⋅⋅2.9

⎛
⎜
⎝
―――――

-⋅.5 ODch ⋅.5 tch
tch

⎞
⎟
⎠

―
5

8 ⎛
⎜
⎝
――――――

Lv

⎛⎝ -⋅.5 ODch ⋅.5 tch⎞⎠

⎞
⎟
⎠

―
1

4

19.387

≔FH21 =⋅ksi
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖

if

also if

else

≤SG4 46.6

‖
‖ 5.8

≤<46.6 SG4 122

‖
‖

⎛⎝ -7.8 ⋅.043 SG4⎞⎠

‖
‖
‖‖

――
38665

SG4
2

5.8 ksi

Allowable Torsional Stress
≔Ftor =FH21 5.8 ksi

Allowable Torsional Strength ≔Torch =―――
⋅Ftor Jch

⋅0.5 ODch
3.477 ⋅kip in
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Diagonal Allowable Stresses and Strengths

Review is based on 2020 ADM Design Aids Table 2-22 and Table 2-22W 

Tension Capacity

Axial Tension on gross area (welded)
D.2a

≔FD.2a ⋅9.7 ksi

≔Fty_diag =FD.2a 9.7 ksi
Allowable Tensile Yield Stress

Allowable Tensile Strength ≔Tdiag =⋅Adiag Fty_diag 1.7 kip

Compression Capacity

Axial Compression - Member Buckling E.2

Effective Length Factor ≔k 1

Slenderness Ratio ≔kL_rdiag =―――
⋅k Ldiag
rdiag

54.458

≔FE.2 ⋅ksi
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖

if

also if

else

≤kL_rdiag 21.7

‖
‖ 9.7

≤<21.7 kL_rdiag 129

‖
‖‖

⎛⎝ +-⋅.00008 kL_rdiag
2 ⋅.074 kL_rdiag 11.3⎞⎠

‖
‖
‖‖

―――
51352

kL_rdiag
2

=FE.2 7.507 ksi

Elements in Uniform Compression B.5.4.5

Slenderness Ratio ≔SB545 =
‾‾‾‾‾‾‾‾‾‾‾‾‾‾
――――――

-⋅.5 ODdiag ⋅.5 tdiag
tdiag

2.121

≔knΨ =
⎛
⎜
⎝

+1 ――
SB545

35

⎞
⎟
⎠

2

1.125

≔FB545 =⋅ksi
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖

if

also if

else

≤SB545 6.7

‖
‖ ((9.7))

<≤6.7 SB545 19

‖
‖

⎛⎝ -12.6 ⋅.434 SB545⎞⎠

‖
‖
‖‖

――――
3776

⋅SB545
2 ⎛⎝knΨ⎞⎠

9.7 ksi

Allowable Compressive Yield Stress ≔Fcy_diag =min ⎛⎝ ,FB545 FE.2⎞⎠ 7.507 ksi

Allowable Compressive Strength ≔Cdiag =⋅Fcy_diag Adiag 1.316 kip
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Flexural Capacity

Elements in Flexural Compression B.5.5.4

Slenderness Ratio
≔SB554 SB545

≔FB554 =⋅ksi
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖

if

also if

else

≤SB554 10.7

‖
‖

⎛⎝ -18.9 ⋅1.021 SB554⎞⎠

<≤10.7 SB554 19

‖
‖

⎛⎝ -12.6 ⋅.434 SB554⎞⎠

‖
‖
‖‖

――――
3776

⋅SB545
2 ⎛⎝knΨ⎞⎠

16.734 ksi

Allowable Flexural Yield Stress

≔Fby_diag =FB554 16.734 ksi

Allowable Flexural Strength ≔Mdiag =⋅Fby_diag Zdiag 0.664 ⋅kip in

Shear Capacity

Elements in Shear - Pipes - G.4

Length of Tube from Zero to Maximum shear ≔Lv ――
Ldiag

2

Slenderness Ratio ≔SG4 =⋅⋅2.9

⎛
⎜
⎝
――――――

-⋅.5 ODdiag ⋅.5 tdiag
tdiag

⎞
⎟
⎠

―
5

8 ⎛
⎜
⎝
―――――――

Lv

⎛⎝ -⋅.5 ODdiag ⋅.5 tdiag⎞⎠

⎞
⎟
⎠

―
1

4

15.576

≔FG4 =⋅ksi
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖

if

also if

else

≤SG4 77.8

‖
‖ 5.8

≤<77.8 SG4 122

‖
‖

⎛⎝ -7.8 ⋅.056 SG4⎞⎠

‖
‖
‖‖

――
50264

SG4
2

5.8 ksi

Allowable Shear Stress

≔Fv_diag =FG4 5.8 ksi

Allowable Shear Strength ≔Vdiag =⋅Fv_diag ――
Adiag

2

0.508 kip
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Torsional Capacity

Torsion - Pipes - H.2.1

Slenderness Ratio
≔SH21 =⋅⋅2.9

⎛
⎜
⎝
――――――

-⋅.5 ODdiag ⋅.5 tdiag
tdiag

⎞
⎟
⎠

―
5

8 ⎛
⎜
⎝
―――――――

Lv

⎛⎝ -⋅.5 ODdiag ⋅.5 tdiag⎞⎠

⎞
⎟
⎠

―
1

4

15.576

≔FH21 =⋅ksi
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖

if

also if

else

≤SG4 46.6

‖
‖ 5.8

≤<46.6 SG4 122

‖
‖

⎛⎝ -7.8 ⋅.043 SG4⎞⎠

‖
‖
‖‖

――
38665

SG4
2

5.8 ksi

Allowable Torsional Stress
≔Ftor =FH21 5.8 ksi

Allowable Torsional Strength ≔Tordiag =――――
⋅Jdiag FH21

⋅0.5 ODdiag
0.328 ⋅kip in
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Perpendicular Member Allowable Stresses and Strengths

Review is based on 2020 ADM Design Aids Table 2-22 and Table 2-22W 

Tension Capacity

Axial Tension on gross area (welded)
D.2a

≔FD.2a ⋅9.7 ksi

≔Fty_perp =FD.2a 9.7 ksi
Allowable Tensile Yield Stress

Allowable Tensile Strength ≔Tperp =⋅Aperp Fty_perp 4.534 kip

Compression Capacity

Axial Compression - Member Buckling E.2

Effective Length Factor ≔k 1

Slenderness Ratio ≔kL_rperp =―――
⋅k Lperp
rperp

14.13

≔FE.2 ⋅ksi
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖

if

also if

else

≤kL_rperp 21.7

‖
‖ 9.7

≤<21.7 kL_rperp 129

‖
‖‖

⎛⎝ +-⋅.00008 kL_rperp
2 ⋅.074 kL_rperp 11.3⎞⎠

‖
‖
‖‖

―――
51352

kL_rperp
2

=FE.2 9.7 ksi

Elements in Uniform Compression B.5.4.5

Slenderness Ratio ≔SB545 =
‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾
――――――

-⋅.5 ODperp ⋅.5 tperp
tperp

3.464

≔knΨ =
⎛
⎜
⎝

+1 ――
SB545

35

⎞
⎟
⎠

2

1.208

≔FB545 =⋅ksi
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖

if

also if

else

≤SB545 6.7

‖
‖ ((9.7))

<≤6.7 SB545 19

‖
‖

⎛⎝ -12.6 ⋅.434 SB545⎞⎠

‖
‖
‖‖

――――
3776

⋅SB545
2 ⎛⎝knΨ⎞⎠

9.7 ksi

Allowable Compressive Yield Stress ≔Fcy_perp =min ⎛⎝ ,FB545 FE.2⎞⎠ 9.7 ksi

Allowable Compressive Strength ≔Cperp =⋅Fcy_perp Aperp 4.534 kip
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Flexural Capacity

Elements in Flexural Compression B.5.5.4

Slenderness Ratio
≔SB554 SB545

≔FB554 =⋅ksi
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖

if

also if

else

≤SB554 10.7

‖
‖

⎛⎝ -18.9 ⋅1.021 SB554⎞⎠

<≤10.7 SB554 19

‖
‖

⎛⎝ -12.6 ⋅.434 SB554⎞⎠

‖
‖
‖‖

――――
3776

⋅SB545
2 ⎛⎝knΨ⎞⎠

15.363 ksi

Allowable Flexural Yield Stress ≔Fby_perp =FB554 15.363 ksi

Allowable Flexural Strength ≔Mperp =⋅Fby_perp Zperp 4.323 ⋅kip in

Shear Capacity

Elements in Shear - Pipes - G.4

Length of Tube from Zero to Maximum shear ≔Lv ――
Lperp

2

Slenderness Ratio ≔SG4 =⋅⋅2.9

⎛
⎜
⎝
――――――

-⋅.5 ODperp ⋅.5 tperp
tperp

⎞
⎟
⎠

―
5

8 ⎛
⎜
⎝
―――――――

Lv

⎛⎝ -⋅.5 ODperp ⋅.5 tperp⎞⎠

⎞
⎟
⎠

―
1

4

20.494

≔FG4 =⋅ksi
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖

if

also if

else

≤SG4 77.8

‖
‖ 5.8

≤<77.8 SG4 122

‖
‖

⎛⎝ -7.8 ⋅.056 SG4⎞⎠

‖
‖
‖‖

――
50264

SG4
2

5.8 ksi

≔Fv_perp =FG4 5.8 ksi
Allowable Shear Stress

Allowable Shear Strength ≔Vperp =⋅Fv_perp ――
Aperp

2

1.356 kip
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Torsional Capacity

Torsion - Pipes - H.2.1

Slenderness Ratio
≔SH21 =⋅⋅2.9

⎛
⎜
⎝
――――――

-⋅.5 ODperp ⋅.5 tperp
tperp

⎞
⎟
⎠

―
5

8 ⎛
⎜
⎝
―――――――

Lv

⎛⎝ -⋅.5 ODperp ⋅.5 tperp⎞⎠

⎞
⎟
⎠

―
1

4

20.494

≔FH21 =⋅ksi
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖

if

also if

else

≤SG4 46.6

‖
‖ 5.8

≤<77.8 SG4 122

‖
‖

⎛⎝ -7.8 ⋅.043 SG4⎞⎠

‖
‖
‖‖

――
38665

SG4
2

5.8 ksi

Allowable Torsional Stress
≔Ftor =FH21 5.8 ksi

Allowable Torsional Strength ≔Torperp =――――
⋅Jperp FH21

⋅0.5 ODperp
2.464 ⋅kip in
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Weld Allowable Stresses and Strengths

Weld of Diagonal to Chord

Angle of diagonal from horizontal
(Parallel with chord)

≔θdiag ⋅37 deg

Tensile Ultimate Stress of 5556 filler =Ftuw_filler 42 ksi

Effective Throat of weld
≔Swe =⋅⋅.707 2 mm 0.056 in

Perimeter of Ellipse weld

≔a =――――
ODdiag

⋅2 cos ⎛⎝θdiag⎞⎠
12.521 mm

≔b =―――
ODdiag

2

10 mm

≔Lwe =⋅π
⎛
⎝ -⋅3 (( +a b)) ‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾⋅(( +⋅3 a b)) (( +a ⋅3 b))

⎞
⎠ 2.794 in

Nominal base metal strength J.2-1 ≔Pn_J21 =⋅⋅⋅.6 Ftuw tch Lwe 5.545 kip

Nominal fillet weld strength J.2-2 ≔Pn_J22 =⋅⋅⋅.6 ⎛⎝ ⋅.85 Ftuw_filler⎞⎠ Swe Lwe 3.332 kip

Allowable connection axial strength ≔Pa_diag_weld =――――――
min ⎛⎝ ,Pn_J21 Pn_J22⎞⎠

Ωa_r
1.709 kip

Allowable strength per length of weld
≔Ra_diag_weld =――――
Pa_diag_weld

Lwe
0.612 ――

kip

in
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Weld of Chord to Conical Connector

Tensile Ultimate Stress of 5556 filler =Ftuw_filler 42 ksi

Effective Throat of weld
≔Swe =⋅3 mm 0.118 in

Length of weld
≔Lwe =⋅π ODch 6.184 in

Weld Modulus
≔Sweld =⋅π

⎛
⎜
⎝
――
ODch

2

⎞
⎟
⎠

2

3.043 ――
in
3

in

Nominal base metal strength J.2-1 ≔Pn_J21 =⋅⋅⋅.6 Ftuw tch Lwe 12.271 kip

Nominal fillet weld strength J.2-2 ≔Pn_J22 =⋅⋅⋅.6 ⎛⎝ ⋅.85 Ftuw_filler⎞⎠ Swe Lwe 15.646 kip

Allowable connection axial strength ≔Pa_ch_weld =――――――
min ⎛⎝ ,Pn_J21 Pn_J22⎞⎠

Ωa_r
6.293 kip

Allowable strength per length of weld ≔Ra_ch_weld =―――
Pa_ch_weld

Lwe
1.018 ――

kip

in
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Global Truss Properties

Weight of Truss (taken from Global Truss
Website)

≔wttr 6 plf

≔dch =⋅400 mm 15.748 in
Depth between Chords

Moment of Interia ≔Itr_calc =+⋅4 Ich ⋅⋅4 Ach
⎛
⎜
⎝
――
dch

2

⎞
⎟
⎠

2

171.456 in
4

≔Atr =⋅4 Ach 2.746 in
2

Ideal Truss Capacity

Maximum chord axial force ≔Pa_ch =min ⎛⎝ ,,Pa_ch_weld Tch Cch⎞⎠ 6.293 kip

Truss bending capacity ≔Mtr =⋅⋅2 Pa_ch dch 16.517 ⋅kip ft

Maximum diagonal axial force ≔Pa_diag =min ⎛⎝ ,,Pa_diag_weld Tdiag Cdiag⎞⎠ 1.316 kip

Maximum truss shear capacity ≔Vtr =⋅⋅2 Pa_diag sin ⎛⎝θdiag⎞⎠ 1.584 kip

This information is used for comparison only. Load span tables include effects of local bending 
+ axial at truss to truss connections. 
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Truss Review

A RISA 3D static linear analysis model was created for the review of the aluminum box truss. Lengths of 2m, 4m, 
6m, 8m, 10m and 12m were reviewed. All other tabulated values given on the load on S1.0 are interpolated from 
these lengths. 
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Excel Checks

Resultant Member forces from each load combination have been exported from RISA 3D into 
an Excel spreadsheet used to determine combined forces per 2020 ADM H.1-1 and H.3-4

Resultant forces for member ends were also exported from RISA3D and imported into excel to check 
the welds of diagonals to chords and conical adapter to chords. 
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