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           12/12/2024 

Christie Lites Coventry 
40 Sayer Dr 
Coventry, CV5 9PF 
Attn: Ryan Brown 
 

RE: B Truss – Rotated 45 Degress Load Tables 
CRE Project #: 24.915.09 
 

Dear Ryan: 

 

At your request, Clark Reder Engineering has reviewed the Christie Lites Type B aluminum box truss for allowable 

loading on the truss rotated 45 degrees. Load tables have been created for a 16’ span per the requirements set forth 

in the 2020 Aluminum Design Manual as well as ANSI E1.2-2021, Entertainment Technology, Design, Manufacture, 

and Use of Aluminum Truss and Towers. Attached please find the allowable loading tables for your use.  

We trust this information is suitable for your needs at this time. If you have any questions, please do not hesitate to 

contact our office. 

 

Regards, 
Clark-Reder Engineering, Inc. 
 

 
 
 
 
 
 
 
 
__________________________________    __________________________________ 
Jeffrey M. Reder, P.E.      Carson Becker, E.I. 

 

 

12/12/2024

/////////////////////////
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245 lb/ft16'-0" 0.343 in 1,450 lbs 0.226 in 540 lbs 0.139 in 470 lbs 0.171 in

PARTS LIST

DIAGONALS

END TUBES

NOTES:
1. ALL ALUMINUM IS 6082-T6 OR 6061-T6
2. ALL WELD FILLER IS 4043

1"Øx1
8" TUBE

1"Øx1
8" TUBE

END VIEW

TABLE USAGE NOTES:
1. THE TRUSS IS ROTATED 45 DEGREES AND IS SUPPORTING VERTICAL LOADS ONLY. NO LATERAL LOADS

WERE APPLIED TO THE TRUSS.
2. THE TRUSS WAS ANALYZED AS A SIMPLE SPAN BEAM WITH SUPPORTS AT TRUSS ENDS ONLY.
3. THE TRUSS HAS BEEN ANALYZED FOR STATIC LOADS ONLY.
4. ALL LOADS ARE APPLIED TO THE BOTTOM CHORD OF THE TRUSS.
5. ALL SUPPORTS ARE TO BE LOCATED AT THE PANEL POINTS OF THE TRUSS ONLY.
6. SELF WEIGHT HAS BEEN CONSIDERED IN THE ANALYSIS OF THE TRUSS.
7. MAXIMUM DEFLECTION LIMITED TO SPAN/180.
8. ALLOWABLE LOADS BASED ON 2020 ALUMINUM DESIGN MANUAL.

425 lbs 0.309 in
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POINT LOAD

TRUSS
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CHORD
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FORK END

1'-
4"
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FORK ENDS ALUMINUM
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FORK END END TUBE

DATE:
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TRUSS TABLE

SINGLE USE



209 lb/ft16'-0" 0.292 in 1,233 lbs 0.193 in 459 lbs 0.119 in 400 lbs 0.146 in

END VIEW
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PARTS LIST
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END TUBES

NOTES:
1. ALL ALUMINUM IS 6082-T6 OR 6061-T6
2. ALL WELD FILLER IS 4043

1"Øx1
8" TUBE

1"Øx1
8" TUBE

TABLE USAGE NOTES:
1. THE TRUSS IS ROTATED 45 DEGREES AND IS SUPPORTING VERTICAL LOADS ONLY. NO LATERAL LOADS

WERE APPLIED TO THE TRUSS.
2. THE TRUSS WAS ANALYZED AS A SIMPLE SPAN BEAM WITH SUPPORTS AT TRUSS ENDS ONLY.
3. THE TRUSS HAS BEEN ANALYZED FOR STATIC LOADS ONLY.
4. ALL LOADS ARE APPLIED TO THE BOTTOM CHORD OF THE TRUSS.
5. ALL SUPPORTS ARE TO BE LOCATED AT THE PANEL POINTS OF THE TRUSS ONLY.
6. SELF WEIGHT HAS BEEN CONSIDERED IN THE ANALYSIS OF THE TRUSS.
7. MAXIMUM DEFLECTION LIMITED TO SPAN/180.
8. ALLOWABLE LOADS BASED ON 2020 ALUMINUM DESIGN MANUAL.
9. ALLOWABLE LOADS BASED ON 2020 ALUMINUM DESIGN MANUAL. ALL CAPACITIES ARE REDUCED TO

0.85 PER ANSI E1.2-2012 FOR REPETITIVE USE MEMBERS
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Clark-Reder Engineering, Inc
10091 Mosteller Lane
Cincinnati, OH 45069

Phone (513) 851-1223
Fax (513) 217-9388
www.clarkreder.com

B Diagonal Truss Truss Load Span Tables - Rotated 45 Degrees

Codes and Referenced Standards

�

�

Aluminum Design Manual, 2020 ed.
ANSI E 1.2-2021 "Manufacture and Use of Aluminum Trusses and Towers"

Project Description

�

�

�

�

This standard truss is a box truss fabricated from 6061-T6 
The truss is 16" deep x 16" wide.
The chords will be composed of 2" diameter x 1/8" thick round tubes.  
The diagonals will be composed of 1" diameter x 1/8" thick round tubes.  

Analysis Assumptions/Design Criteria

�

�

�

�

�

The truss is supporting vertical loads only
Truss is rotated 45 degrees so the loads are applied to the bottom chord only. 
The truss is analyzed as a simple span beam.  Truss support points are located at truss panel points.
The truss will be analyzed for static loads only.
All loads are applied at the panel points of the truss as to not induce local bending stresses in the chords.

Project: B Diagonal Truss Table - Rotated 45 Degrees
CRE Project #: 24.915.09

Engineer: CJB

12/12/2024
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General Design - Applies To All Assemblies

Steel/Aluminum Factors of Safety

Note: The following factors/design criteria applies to all assemblies and will be used throughout design package (U.N.O).   

AISC Typical Factors of Safety (U.N.O.): ≔Ωy.AISC 1.67 ≔Ωr.AISC 2.0

ADM Typical Factors of Safety (U.N.O.): ≔Ωy.ADM 1.65 ≔Ωr.ADM 1.95

6061-T6 Mechanical Properties Unwelded Welded

Tension Ultimate Stress: ≔Ftu.6061 ⋅38 ksi ≔Ftuw.6061 ⋅24 ksi

Tension Yield Stress: ≔Fty.6061 ⋅35 ksi ≔Ftyw.6061 ⋅15 ksi

Compression Yield Stress: ≔Fcy.6061 ⋅35 ksi ≔Fcyw.6061 ⋅15 ksi

Shear yield stress: ≔Fsy.6061 =⋅0.6 Fty.6061 21.00 ksi ≔Fsyw.6061 =⋅0.6 Ftyw.6061 9.00 ksi

Ultimate shear stress: ≔Fsu.6061 ⋅24 ksi ≔Fsuw.6061 ⋅15 ksi

Tension coefficient: ≔kt.6061 1.0 ≔ktw.6061 1.0

Project: B Diagonal Truss Table - Rotated 45 Degrees
CRE Project #: 24.915.09

Engineer: CJB

12/12/2024
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Risa Model & Framing Review 

Risa 3D Model

Center Point Loads

Project: B Diagonal Truss Table - Rotated 45 Degrees
CRE Project #: 24.915.09

Engineer: CJB
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Uniformly Distributed Loads

3rd Point Loads

Project: B Diagonal Truss Table - Rotated 45 Degrees
CRE Project #: 24.915.09

Engineer: CJB
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4rd Point Loads

2' Increments

Project: B Diagonal Truss Table - Rotated 45 Degrees
CRE Project #: 24.915.09

Engineer: CJB
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Enveloped Member Utilizations

Note: All aluminum member checks are less than 1.0, therefore they meet minimum factors of safety. 

Project: B Diagonal Truss Table - Rotated 45 Degrees
CRE Project #: 24.915.09

Engineer: CJB
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Enveloped Member Shear Utilizations

Note: All aluminum member checks are less than 1.0, therefore they meet minimum factors of safety. 

Project: B Diagonal Truss Table - Rotated 45 Degrees
CRE Project #: 24.915.09

Engineer: CJB
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Aluminum Forked End

6061-T6 Extrusion Mechanical Properties

Unwelded Welded

Tension Yield Stress: ≔Fty ⋅35 ksi ≔Ftyw ⋅15 ksi

Ultimate Tensile Stress: ≔Ftu ⋅38 ksi ≔Ftuw ⋅24 ksi

Compression Yield Stress: ≔Fcy ⋅35 ksi ≔Fcyw ⋅15 ksi

Shear yield stress: ≔Fsy =⋅0.6 Fty 21.00 ksi ≔Fsyw =⋅0.6 Ftyw 9.00 ksi

Ultimate shear stress: ≔Fsu ⋅24 ksi ≔Fsuw ⋅15 ksi

Tension coefficient: ≔kt 1.0

Thickness of fork: ≔tm ⋅.69 in

Center of hole to edge: ≔Lm ⋅1 in

Center of hole to end: ≔Lm_end ⋅1.732 in

Height of plate: ≔hm ⋅2 in

Diameter of hole: ≔dm_hole ⋅.625 in

Axial tension - D.2a/b

Allowable stress gross section: ≔Ft_D.2_a ⋅21.2 ksi

Allowable gross tension: ≔Pm_gross ⋅⋅Ft_D.2_a tm hm =Pm_gross 29.26 kip

Allowable stress net section: ≔Ft_D.2_b ⋅19.5 ksi

Allowable net tension: ≔Pm_net ⋅⋅Ft_D.2_b tm
⎛
⎜
⎝

+-hm dm_hole ⋅―
1

32

in
⎞
⎟
⎠

=Pm_net 18.92 kip

Project: B Diagonal Truss Table - Rotated 45 Degrees
CRE Project #: 24.915.09

Engineer: CJB

12/12/2024
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Bearing - J.6.5

Allowable stress bearing:

≔Ft_J.3.7 ⋅25.9 ksi

Allowable bearing:
≔Pm_brg =――――

⋅⋅Lm tm Ftu

1.5
17480.00 lbf =Pm_brg 17.48 kip

Allowable Bearing Check ≔Limit =⋅⋅⋅1.33 dm_hole tm Ftu 21795.38 lbf

Check to see if J.6.5 Conditions are met

≔Check =‖
‖
‖
‖
‖
‖
‖

if

else

<Pm_brg Limit

‖
‖ “VALID”

‖
‖ “NOT VALID”

“VALID”

Project: B Diagonal Truss Table - Rotated 45 Degrees
CRE Project #: 24.915.09

Engineer: CJB
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Compression - E.3:

Unbraced length: ≔Lc Lm_end

Plate moment of inertia: ≔Iym ⋅⋅―
1

12

hm tm
3 =Iym 0.05 in

4

Area of plate: ≔Am ⋅tm hm =Am 1.38 in
2

Radius of gyration: ≔rym

‾‾‾
――
Iym

Am

=rym 0.20 in

Slenderness: ≔SE.3 ――――
⋅2.1 Lm_end

rym
=SE.3 18.26

Allowable stress: ≔Fvert_E.3
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖‖

if ≤SE.3 17.8

‖
‖ (( ⋅21.2 ksi))

if ∧⎛⎝ <0 SE.3⎞⎠ ⎛⎝ >66 SE.3⎞⎠
‖
‖‖ ⋅⎛⎝ +-⋅0.00047 SE.3

2 ⋅0.232 SE.3 25.2⎞⎠ ksi

if <66 SE.3
‖
‖
‖‖

⋅
⎛
⎜
⎝
――
51352

SE.3
2

⎞
⎟
⎠
ksi

=Fvert_E.3 21.1 ksi

Allowable compression:

≔Pm_comp ⋅⋅Fvert_E.3 tm hm =Pm_comp 29.15 kip
Allowable axial 
force in fork: ≔Pallow_fork min ⎛⎝ ,,,Pm_gross Pm_net Pm_brg Pm_comp

⎞⎠

=Pallow_fork 17.48 kip

Diameter of pin: ≔dpin ⋅.625 in

Pin yield strength: ≔Fypin ⋅50 ksi

Pin tensile strength: ≔Fupin ⋅65 ksi

Project: B Diagonal Truss Table - Rotated 45 Degrees
CRE Project #: 24.915.09

Engineer: CJB
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Pin shear capacity:

The pin will be in double shear.  Use Table J3.2 for nominal stress of fasteners.

Nominal shear stress: ≔Fnv_pin ⋅0.5 Fupin =Fnv_pin 32.50 ksi

Area of pin: ≔Apin ―――
⋅π dpin

2

4

=Apin 0.31 in
2

Available double shear capacity of pin: ≔Va_pin ⋅――――
⋅Fnv_pin Apin

2

2 =Va_pin 9.97 kip

Split Pins

The forks are connected to the aluminum with Split Pins. The Spirol pins are coiled 3/8" diameter pins Use a factor of 
safety of 2 on the coil pins.

Capacity of coiled spirol pin in double shear: ≔Pallow_split_pin ⋅16 kip

There are two pins therefore allowable load is: ≔Pallow_split ―――――
⎛⎝ ⋅2 Pallow_split_pin⎞⎠

2

=Pallow_split 16.00 kip

Aluminum Bearing

The aluminum chord to split pin bearing shall be checked. There are (4) bearing surfaces.

Thickness of truss chord: ≔tchord ⋅.125 in

Diameter of coil pin: ≔dsplit_pin ⋅0.375 in

Allowable pin bearing strength in aluminum: ≔Pbrg_al ⋅⋅⋅⋅4 tchord dsplit_pin 39 ksi =Pbrg_al 7.31 kip

assumes non-weld affected 
areas

Project: B Diagonal Truss Table - Rotated 45 Degrees
CRE Project #: 24.915.09

Engineer: CJB
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Max Fork Ends Axial Reference 

Max allowable axial in fork ends: ≔Pmax.allow =min ⎛⎝ ,,Pallow_split Pbrg_al Va_pin⎞⎠ 7312.50 lbf

Max required axial in fork ends: ≔Pmax.req 5.3 kip

Note: The required axial is less than the allowable axial in the fork ends so they are ok to handle the intended loads. 
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Weld Checks

Safety Factors/Weld & Base Metal Properties

Safety Factors

ADM building factor of safety: ≔ΩADM 1.95 Section J.2

ADM factor of safety,
shear yielding:

≔Ωvy.ADM 1.50 Section J.7.2

ADM factor of safety,
shear rupture:

≔Ωvr.ADM 1.95 Section J.7.2

Material Properties

Filler metal ultimate tensile strength: ≔Ftuw.wm 24 ksi 4043

Base metal welded yield tensile strength: ≔Ftyw.BM 15 ksi 6061-T6

Base metal welded ultimate tensile  
strength:

≔Ftuw.BM 24 ksi

Member metal welded yield tensile 
strength:

≔Ftyw.MM 15 ksi 6061-T6

Member metal welded ultimate tensile  
strength:

≔Ftuw.MM 24 ksi

Weld Geometry

Member wall thickness: ≔t ―
1

8

in

Thickness of base metal: ≔tbase ―
1

8

in

Weld thickness: ≔tweld =―
3

16

in 0.19 in

Weld effective throat: ≔twe =⋅――
‾‾2

2

tweld 0.13 in
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Weld Strength

Filler metal ultimate tensile strength: =Ftuw.wm 24.00 ksi

Base metal welded yield tensile strength: =Ftyw.BM 15.00 ksi

Base metal welded ultimate tensile  
strength:

=Ftuw.BM 24.00 ksi

Member metal welded yield tensile 
strength:

=Ftyw.MM 15.00 ksi

Member metal welded ultimate tensile  
strength:

=Ftuw.MM 24.00 ksi

Nominal stress of the base metal
(yield):

≔FnBM.y =0.6 Ftyw.BM 9.00 ksi Table J.2.2

Nominal stress of the base metal
(rupture):

≔FnBM.r =⋅0.60 Ftuw.BM 14.40 ksi Table J.2.2

Nominal stress of the member metal
(yield):

≔FnMM.y =0.6 Ftyw.BM 9.00 ksi Table J.2.2

Nominal stress of the member metal
(rupture):

≔FnMM.r =⋅0.60 Ftuw.BM 14.40 ksi Table J.2.2

Nominal stress of the weld metal
(shear):

≔Fnw =⋅0.60 ⎛⎝ ⋅0.85 Ftuw.wm⎞⎠ 12.24 ksi Table J.2.2

Shear of weld metal - (per inch): ≔Ra.weld =―――
⋅Fnw twe

ΩADM
0.83――

kip

in
eqn. J.2-2

Shear of base metal - YIELD 
(per inch):

≔Ra.BM.vy =――――
⋅FnBM.y tbase

Ωvy.ADM
0.75――

kip

in
eqn. J.2-1

Shear of base metal - RUPTURE 
(per inch):

≔Ra.BM.vr =――――
⋅FnBM.r tbase

Ωvr.ADM
0.92――

kip

in
eqn. J.2-1

Shear of member metal - YIELD 
(per inch):

≔Ra.MM.vy =―――
⋅FnMM.y t

Ωvy.ADM
0.75――

kip

in
eqn. J.2-1

Shear of member metal - RUPTURE 
(per inch):

≔Ra.MM.vr =―――
⋅FnMM.r t

Ωvr.ADM
0.92――

kip

in
eqn. J/2-1

Min. Governing Weld Strength: ≔Ra.fillet.weld.ADM =min ⎛⎝ ,,,,Ra.weld Ra.BM.vy Ra.BM.vr Ra.MM.vy Ra.MM.vr⎞⎠ 0.75――
kip

in
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1" Round Tube Weld Checks

Note: All weld checks are less than the allowable of 1.0, therefore all welds meet the minimum allowable factors of safety. 
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