CLARK REDER

- -
ENGINEERING

3/6/2014
Zasco Productions, LLC
340 McKinstry Ave. — Suite 400
Chicopee, MA 01013
Attn: Michael J. Burns
RE: Zasco Goal Post CRE Proj. No.: 14.601.16

Dear Michael,

Per your request, we have reviewed the truss structure for the Zasco Goal Post. Attached are the plans and
details for the system.

Our analysis has determined that the goal post truss system, composed of Applied Electronics 16” x 16" box

truss, will be stable in winds up to 30 mph with screen attached and in winds up to 60 mph with the screen
removed.

Table of Contents for Analysis Package

General NOteS & PlanS .......cvovveeeeeeeeeeeeeeeeeeee e 19
CalCUIBIONS ...ttt ettt 10-36

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.
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GENERAL STRUCTURAL NOTES

EVENT DATE & LOCATION

1.

EVENT LOCATION: VARIOUS

CODES AND REFERENCE
1. 2009 INTERNATIONAL BUILDING CODE
2. ASCE 7-05 MINIMUM DESIGN LOADS FOR BUILDINGS AND OTHER STRUCTURES
3. ASCE 37-02 DESIGN LOADS ON STRUCTURES UNDER CONSTRUCTION
4. ANS| E1.21-2006 ENTERTAINMENT TECHNOLOGY, ‘TEMPORARY GROUND-SUPPORTED OVERHEAD

6.

STRUCTURES USED TO COVER THE STAGE AREAS AND SUPPORT EQUIPMENT IN THE PRODUCTION
OF OUTDOOR ENTERTAINMENT EVENTS”

ANS| E1.2-2012 ENTERTAINMENT TECHNOLOGY, “MANUFACTURE AND USE OF ALUMINUM TRUSSES
AND TOWERS”

ALUMINUM DESIGN MANUAL, 2010 EDITION

DESIGN LOADS

1.

3

4.

DEAD LOAD: SELFWEIGHT OF STRUCTURE

RIGGING LOADS: SEE ATTACHED SHOW SPECIFIC RIGGING PLOT

WIND LOAD:

A DESIGN WIND SPEED: 60 MPH* (BARE STRUCTURE - NO VIDEO WALL)

B. DESIGN WIND SPEED: 30 MPH (WITH VIDEO WALL — SEE HIGH WIND ACTION PLAN)
C. EXPOSURE: C

D. IMPORTANCE FACTOR: 1.0

SEISMIC LOADS DO NOT CONTROL THE DESIGN OF THIS STRUCTURE.

*90 MPH WIND SPEED REQUIREMENT REDUCED IN ACCORDANCE WITH ASCE 37-02 DUE TO THE TEMPORARY NATURE
OF STRUCTURE.

CONSTRUCTION AND SAFETY

1.

2.

3.

ENGINEER SHALL NOT BE RESPONSIBLE FOR MEANS, METHODS, OR SEQUENCE OF CONSTRUCTION
UNLESS SPECIFICALLY STATED ON THE DRAWINGS.

ENGINEER HAS DESIGNED THE STRUCTURES FOR THEIR FINAL AS-BUILT CONDITION. ENGINEER IS
NOT RESPONSIBLE FOR TEMPORARY STABILITY OF STRUCTURES DURING ERECTION UNLESS
SPECIFICALLY STATED ON THE DRAWINGS.

STRUCTURE HAS BEEN DESIGNED AS A TEMPORARY STRUCTURE THAT SHALL BE IN PLACE FOR
LESS THAN 6 WEEKS.

FOUNDATIONS

1.

RIGGING
1.

THE STRUCTURE IS ASSUMED TO BE FOUNDED ON LEVEL GROUND (CONCRETE, ASPHALT, GRASS,
ETC) WITH A MINIMUM NET ALLOWABLE BEARING CAPACITY OF 1500 PSF.

ALL POINTS SHALL BE DEAD HUNG POINTS.
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Project Name: Zasco 3/5/2014
CRE Project No: 14.601.16 Page 2

2.

ALUMINUM

1.

B w

ALL RIGGING SHALL BE HUNG FROM PANEL POINTS (LOCATIONS ON THE TRUSS CHORDS BRACED
BOTH VERTICALLY AND HORIZONTALLY) UNLESS SPECIFICALLY APPROVED BY THE ENGINEER OF
RECORD.

BRIDLES SHALL NOT BE USED UNLESS SPECIFICALLY ALLOWED BY THE ENGINEER OF RECORD.

ALUMINUM SHALL CONFORM TO THE FOLLOWING UNLESS NOTED OTHERWISE ON THE DRAWINGS:
A MEMBER ALLOY: 6061-T6

B. CHANNELS, PLATES AND SHEETS: 6061-T6

C. WELD FILLER ALLOW: 4043

ALL DETAILING, FABRICATION AND ERECTION SHALL CONFORM TO THE ALUMINUM ASSOCIATION
ALUMINUM DESIGN MANUAL, CURRENT EDITION.

WELDING SHALL BE IN ACCORDANCE WITH THE AMERICAN WELDING SOCIETY LATEST EDITION.
FIELD CONNECTIONS SHALL BE BOLTED UNLESS SPECIFIED OTHERWISE ON THE DRAWINGS.
ALUMINUM TRUSS TO ALUMINUM TRUSS CONNECTION BOLTS: 5/8” DIAMETER GRADE 8 BOLTS

WIRE ROPE AND RIGGING ACCESSORIES

N —

©oENDO AW

WIRE ROPE 3/8” OR LESS IN DIAMETER: 7X19 GAC, MEETING FEDERAL SPEC. RR-W-410E

WIRE ROPE 7/16” OR GREATER IN DIAMETER: 6X19 IWRC, MEETING FEDERAL SPEC. RR-W-410D, TYPE
1 CLASS 2

SHACKLES: GALVANIZED, SCREW PIN ANCHOR TYPE, ASTM A153

TURNBUCKLES: GALVANIZED, ASTM F-1145

FORGED WIRE ROPE CLIPS: GALVANIZED, MEETING FEDERAL SPEC. FF-C-450 TYPE | CLASS |

WIRE ROPE THIMBLES: GALVANIZED, MEETING FEDERAL SPEC. FF-T-276B TYPE Il

RATCHET STRAPS

CHAIN PULLERS

POLYESTER OR STEEL CORE ROUND SLING

INSPECTIONS

1.

ALL TRUSS UNITS, SCAFFOLD AND/OR OTHER RIGGING EQUIPMENT SHALL BE VISUALLY INSPECTED
PRIOR TO ERECTION. DAMAGED OR CORRODED EQUIPMENT SHALL NOT BE USED. FIELD
MODIFICATIONS SHALL BE APPROVED BY THE ENGINEER OF RECORD PRIOR TO INSTALLATION.
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OPERATIONS MANAGEMENT PLAN

IMPLEMENTATION OF PLAN

1.

2.

3.

PRIOR TO EACH INSTALLATION, THE CLIENT SHALL DESIGNATE A RESPONSIBLE PERSON IN CHARGE
OF IMPLEMENTING ALL PHASES OF THE OPERATIONS MANAGEMENT PLAN.

AMEETING SHALL BE HELD AT THE VENUE WITH THE PROMOTER, OWNER OR STAGE MANAGER TO
DISCUSS THE HIGH WIND ACTION PLAN AND OTHER OPERATIONAL ITEMS.

THE METHOD OF INITIATING EVENT CANCELLATION MUST BE OUTLINED EXPLICITLY PRIOR TO THE
EVENT ALLOWING FOR IMMEDIATE ACTION IF NECESSARY.

4. A COPY OF THIS PLAN SHOULD BE PROVIDED TO LOCAL POLICE OR FIRE DEPARTMENTS IN ORDER
TO HELP USHER PATRONS IN THE EVENT OF AN EVACUATION.
DAILY OPERATIONS PLAN
1. CHECK WEATHER EACH MORNING AND PERIODICALLY THROUGHOUT THE DAY.
. CHECK TOWER BASES DAILY TO ENSURE ALL REMAIN LEVEL AND PLUMB

3. CHECK GUY WIRES AND BALLAST ASSEMBLIES DAILY TO VERIFY LINES ARE TENSIONED AND
BALLAST HAS NOT MOVED.

4. PROVIDE A DAILY LOG OF THE ABOVE CHECKS FOR EACH INSTALLATION.

HIGH WIND ACTION PLAN

1. THE HIGH WIND ACTION PLAN SHALL BE IN EFFECT FOR THE ENTIRETY OF THE EVENT. AN EVENT
SHALL BE DEFINED AS STARTING AT THE INITIAL COMMENCEMENT OF THE STRUCTURE
INSTALLATION AND ENDING ONCE THE STRUCTURE IS COMPLETELY DISMANTLED.

2. A COMPETENT RESPONSIBLE PERSON FROM THE VENUE OR RIGGING COMPANY SHALL BE PRESENT
FOR THE DURATION OF THE EVENT TO IMPLEMENT THE HIGH WIND ACTION PLAN (SEE ABOVE).

3. A REGULAR LIAISON WITH LOCAL AIRPORTS AND/OR WEATHER INFORMATION CENTERS SHALL BE
MAINTAINED TO ASCERTAIN IF ANY SIGNIFICANT WEATHER EVENTS ARE EXPECTED IN THE
IMMEDIATE VICINITY OF THE STRUCTURE

4. AN ANEMOMETER SHALL BE PLACED ON THE STRUCTURE TO MONITOR WIND SPEEDS. THE
ANEMOMETER SHALL BE PLACED AT THE TOP OF A TOWER OR AN ADJACENT STRUCTURE AT A
HEIGHT EQUIVALENT TO THE HEIGHT OF THE TOWER. THE ANEMOMETER SHALL BE LOCATED
WITHIN 50 YARDS OF THE STRUCTURE.

5. NOTED WINDS SPEEDS ARE 3 SECOND GUSTS IN ACCORDANCE WITH ASCE 7.

10.

WHEN WIND SPEEDS ARE EXPECTED TO EXCEED 20 MPH: A TEAM OF QUALIFIED PERSONNEL SHALL
BE PUT ON ALERT. ALL NECESSARY PERSONNEL SHALL BE IN PLACE AND PUT ON STANDBY.
WHEN WIND SPEEDS ARE EXPECTED TO REACH 30 MPH: VIDEO WALL SHALL BE LOWERED TO A
HEIGHT OF 30". LOWERING OF EQUIPMENT SHALL BE DONE FROM THE GROUND BY MEANS OF
REMOTELY ACTIVATED EQUIPMENT SUCH AS MOTORS OR MECHANICAL RELEASES.

WHEN WIND SPEEDS ARE EXPECTED TO REACH 35 MPH: VIDEO WALL SHALL BE LOWERED TO A
HEIGHT OF 25'. LOWERING OF EQUIPMENT SHALL BE DONE FROM THE GROUND BY MEANS OF
REMOTELY ACTIVATED EQUIPMENT SUCH AS MOTORS OR MECHANICAL RELEASES.

WHEN WIND SPEEDS ARE EXPECTED TO REACH 40 MPH: VIDEO WALL SHALL BE LOWERED TO A
HEIGHT OF 20°. LOWERING OF EQUIPMENT SHALL BE DONE FROM THE GROUND BY MEANS OF
REMOTELY ACTIVATED EQUIPMENT SUCH AS MOTORS OR MECHANICAL RELEASES.

WHEN WIND SPEEDS ARE EXPECTED TO REACH 45 MPH: VIDEO WALL SHALL BE LOWERED TO A
HEIGHT OF 12". LOWERING OF EQUIPMENT SHALL BE DONE FROM THE GROUND BY MEANS OF
REMOTELY ACTIVATED EQUIPMENT SUCH AS MOTORS OR MECHANICAL RELEASES.
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Project Name: Zasco March 6, 2014
CRE Project No: 14.601.16 Page 2

1. AT WINDS SPEEDS IN EXCESS OF 45 MPH: ALL SHOW OPERATIONS SHALL CEASE AND THE
IMMEDIATE AREA SHALL BE EVACUATED.

12. AT WINDS SPEEDS IN EXCESS OF 50 MPH: ALL PERSONNEL SHOULD MAINTAIN SAFE DISTANCE FROM
THE SYSTEM. LOWER SYSTEM IF TIME PERMITS AND WIND SPEEDS ARE BELOW 15 MPH.

13. THE HIGH WIND ACTION PLAN SHALL BE POSTED AT A CONSPICUOUS AREA ON SITE. IT MUST BE
AVAILABLE AT ALL TIMES TO VENUE OPERATORS AND CREW.

SEISMIC LOADS

1. IN THE EVENT OF AN EARTHQUAKE, THE EVENT SHALL BE SUSPENDED UNTIL SUCH TIME THAT THE
STRUCTURE HAS BEEN INSPECTED BY A COMPETENT PERSON ON SITE.

HOISTING
1. GUY WIRES SHALL BE INSTALLED IMMEDIATELY AFTER SYSTEM HAS BEEN HOISTED TO TRIM HEIGHT.

VIDEO WALL RIGGING

MAXIMUM WIND SPEED 30 MPH 35 MPH 40 MPH
TOP OF VIDEO WALL HEIGHT 30 FT 25 FT 20 FT
NOTES:

1. WHEN WIND SPEEDS EXCEED THE MAXIMUM VALUE INDICATED IN THE
TABLE ABOVE, THEN THE VIDEO WALL SHALL BE REMOVED FROM THE
SYSTEM, LOWERED TO THE GROUND, AND SECURED.
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Zasco - Truss Assembly

Location: Various

Codes and Referenced Standards

e 2009 International Building Code

e Aluminum Design Manual, 2010 ed.

e American Institute of Steel Construction, Steel Construction Manual 14th Edition

e American Society of Civil Engineers 7-05 (ASCE 7-05) "Minimum Design Loads for Buildings and Other Structures

e American Society of Civil Engineers 37-02 (ASC 37-02) "Design Loads on Structures During Construction”

e ANSI E 1.21-2006 "Temporary Ground-Supported Overhead Structures Used To Cover Stage Areas and Support
Equipment in the Production of Outdoor Entertainment Events"

e ANSI E 1.2-2012 "Manufacture and Use of Aluminum Trusses and Towers"

Project Description

A truss 'goal post' assemby is made up of 16" x 16" Box Truss, by Applied Electronics. The towers stand 31-9". The top
most truss sits at a height of 28'-2-3/4". The assembly measures 20-0" across in the center. Both sides of the assembly
are braced with truss. The leg truss at the bottom of each tower measure 10'-0" each side.

A video screen, weighing 1800 pounds and measuring 20' wide and 12" tall, is hung every 4' on the top 16" x 16" truss.

Analysis Assumptions/Design Criteria

e All aluminum is 6061-T6.
e Allowable wind speeds at the given height were determined for the truss assembly with no ballast.
» RISA 3D was used in conjunction for design and analysis.

Project: Zasco 1of 19 Engineer: SSH
CRE Project #: 14.601.16 3/6/2014
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Wind Loads on Solid Freestanding Walls & Solid Signs (ASCE 7-05)

This Mathcad sheet calculates the wind pressures on a sign or scrim in accordance with figure 6-20 of ASCE 7-05.
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CROSS-SECTION VIEW PLAN VIEWS

Wind Velocity Pressure

The velocity pressure below is calculated for two separate cases. The first case calculates a velocity pressure for a basic
wind speed of 90 mph reduced in accordance with ASCE37-02 The second case calculates a velocity pressure for a lower
wind speed which is applicable while the High Wind Action Plan (HWAP) is in place. The occupancy category is Il.

Exposure Category C

Basic wind speed: Vi = 90 mph
HWAP wind speed: Vhwap = 40 mph Used as a starting point for wind loads on video screen
Importance factor: L, =10
Mean roof height: hpean = 361t ASCE 37-02 Reduction Factor
. - 6.2.1 Design Velocity
Gust effect factor: Gy, = 0.85 The design wind speed shall be taken as the fol-
. lowing factor multiplied by the basic wind speed in
Velocity pressure exposure K, =101 ASCE 7-95:
coefficient: Construction Period Factor
. . - less than 6 weeks 0.75
Topographic factor: K,i= 1.0 6 weeks to 1 year 0.8
1102 years 0.85
Wind directionality factor: Ky = 085 L5 pems B
Reduction red '= 0.75 per ASCE 37-02 reduction for structures installed for 6 weeks to 1
coefficient: year.
Wind velocity pressure: q,:= 0.00256|KZ|KZ,[DKd|]]W[QredWW)2@sf q, = 10.0140psf
. . i . 2 _
HWAP Wind velocity pressure: Az hwap = 0.00256 mzmztm(dmwwhwap psf 9z hwap = 3.5160psf
Project: Zasco 20of 19 Engineer: SSH

CRE Project #: 14.601.16
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Fiqure 6-20 - Solid Freestanding Walls & Solid Signs (ASCE 7-05)

Sign Dimensions - Video Screen measurements

Sign Width: Bsignl = 20[ft
Top of sign height: hsign = 300
Vertical dimension of sign: Signl - 120
B..
. signl
Aspect ratio, B/s: B _over s = BN 667
Ssignl
: Ssignl
Clearance ratio, s/h: s over h:= —— =04
sign
— = T, CASE A B CASEB =
Clearance Aspect Rafio, B/s
Ratio, st |~ = 0,05 0.1 0.2 05 1 2 4 5 0 20 a0 > a5
1 1,80 1.70 1.85 1.55 1.45 1.40 1.35 1.35 1.30 1.30 1.30 1.30
0.9 1,85 1.75 1,70 1,60 1,55 1,50 1.45 1.45 1,40 1,40 1.40 1.40
07 1,90 1.85 1.75 1.70 1.65 1.60 1.60 1.55 1.55 1.55 1.55 1.55
0.5 1,85 1,85 1,80 1.75 175 1,70 1,70 1,70 1,70 1,70 1.70 1.75
0,3 1,85 1,90 1,85 1,80 1,80 1,80 1,80 1,80 1,80 1,85 1.85 1.85
0.2 1.85 1.90 1.85 1.80 1.80 1.80 1.80 1.80 1.85 1.80 1.90 1.95
=0.16 1,95 .00 1.85 1.85 1.80 1.80 165 1.85 1.85 1.90 1.00 1.05
C, CASE C
Ragion Ragion
ratitentsl Aspect Ratio, Bfs |heriznnta Aspect Ratlo, Bls
diatance o digtance om
windmand edne) 2 3 4 5 [ T B q 10 windward adge] 13 =45
Olos 225 2,60 2,90 3.10° 3.30° 3.40° 3.55" 3.65° 3.75" Olos 4.00° 4.30°
slo2s 1,50 1.70 1.90 2,00 215 2.25 2.30 2.35 245 $lo2s 2,60 2.55
25t 35 1.15 1.30 1.45 1.55 1.65 1.70 1.75 1.85 | 2st03s | 200 1.95
3s to 103 1.10 1.05 1.05 1.05 1.05 1.00 0.95 dsto ds 1.50 1.85
“Valies shall be mulliphed [~ g —— [ FLAN VIEW OF WALL DR SIGH WITH 4s o 56 1.35 1.85
iy the falosing reduction = 0 L¢ A RETURN CORNER Ssto 108 0.90 1.10
fachor when & relum - - -
— i0 078 >10s 0.55 0.55
s pres =2 160 :{l & |
CaseA & B
Force coefficient: Cf_AB =1.76
Case A & B sign wind Psign_ABI1 = 97Cf_ABIGy Psign_AB1 = 14-980psf
pressures
Psign AB hwapl = qz_hwalpm:f_AB[([}w Psign AB hwapl ~ 5.2610psf
Case A & B total sign wind Psign_AB = Psign AB1 IJBsignlgsignl Psign_AB = 3.595kip
load:
Psign_AB_hwap =P sign AB_hwapl |]Bsignllgsignl Psign_AB_hwap = 1.263kip
Project: Zasco 3 of 19 Engineer: SSH
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Figqure 6-23 - Open Structures - Truss Towers (ASCE 7-05)

Use trussed tower to determine the wind loads on the truss towers.

Ratio of solid area to gross area: €iruss = 0-3 typical for aluminum truss

Factor for round members: Cround = if(O.SIEmlSS2 +0.57 > 1,1,0.51Etmss2 + 0.57) =0.616

Force coefficient: Cfiywer == (4.0@th82 =598 e * 4.0) ©round = 1595

Wind on truss Wel truss -~ 9z Ctower Gy OMNE g Wel truss ~ >-431B1E
Wel truss_hwap = 9z hwap Clower O O0nE g Wel truss_hwap = [-907BIf
Project: Zasco 4 of 19 Engineer: SSH
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16" x 16" Box Truss

Truss Chords -1 1/2"¢ Schedule 40 pipe

D= 19Gh A, = 07990 I,:= 03100
(.= 0.145Gh  S_=03260n° 1, := 0.623fh
Diagonals - 3/4"¢ Schedule 40 pipe
Dgiag = 1050 Agioo = 03120n°  Tgio. = 0.0350n"
tiag = 011300 Sgioo = 0.0670n°  rgio. = 0336
16" x 16" Box Truss Tower
Tower Chords - 1-1/2"¢ Schedule 80 pipe
D= 19 A= L076h° L= 0.3910h"
te:= 02000 Si= 04126h° 1= 0.6050h

Diagonals same as truss above.

Global Truss Properties

Truss center of chord to center of chord depth: di

Truss center of chord to center of chord width:

by

Area of truss:

Moment of inertia of truss:

. T
r..= |—
tr
Atr

E,, = 10100[ksi

Radius of gyration of truss:

Modulus of Elasticity of truss:

4

J. = 0.6200h wt, := 0.9400plf

R t

tgi= 6.1

- 4 -
Jgiag = 0:0070n Wi igg = 0.3660pIf

R—tdiag = 4.03

— 4 —
Jic = 0.78240h wty = 1.26[plf

R t.:=43

160ih — D, = 14.1[hn

160ih — D, = 14.1[h

Ay, = 3.1960n°
- i
I = 160.089

ty = 7.0770hn

Project: Zasco
CRE Project #: 14.601.16
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Truss Diagonals

The vertical diagonals are 6061-T6 aluminum.

Length of diagonals: Ldiag:: 17.250n

Axial tension - D.2a/b

Allowable stress (weld affected): axial tension on gross

Ft_D2a_haz_c1 = 9.1Mksi

Allowable stress (weld affected): axial tension on net

Fi D2b net haz ol = 12-3&si

Compression in diagonal - E.3

1O g

Slenderness: sE.3_diag = SE.3_diag =51.339

Tdiag

Allowable stress

F = ](20.3 - 0.1273 . J&si if S . <66
E3 d E3 d B4
(unwelded): c_k>_diag ( a lag) _diag

51352

FC_E3_diag = 13.78[ksi

SE.37diag

Compression in diagonal - B5.4.5 - WELD AFFECTED

Slenderness:

SB545_diag = R_tdiag SB545_diag = 4-03

Allowable stress: (9.1ksi) if Sgsys diag <464

(11:8 - 0396)[Sp545_giag) ®si if 464 <Spsss giag <390

Fe B545 diag haz =

3776
< [El . N SBS45diag]
B545 diag _ .
- 33 Fe_B545_diag_haz = O-1[ksi

Diagonal tension capacity: Tdiag = Adiagmt_DZa_haz_cl Tdiag = 2.839[kip

Diagonal compression capacity: Cdiag = Adiagﬁhin(Fc_E3_diag'Fc_B545_diag_haz) Cdiag = 2.839kip

Project: Zasco 6 of 19
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Weld of Diagonal to Chord

Per J.2.2.2 stress on a fillet weld shall be considered to be shear for any direction of applied load.

Filler shear ultimate (4043):
Base metal shear ultimate welded:

Base metal tensile ultimate welded
(6061-T6):

Safety factor

Angle of diagonal to horizontal:

Length of weld

Size of weld

Effective throat of fillet weld

Weld shear stress

Allowable shear force in fillet weld

Diag capacity:

Fgup = 11.5ksi

B i Lokl
Fruw = 24ksi
i}, 55 1.95
Od = 45[deg
D
diag

L =12

weld d ( sin( ed)

3 L

S = —1"lh weld

weld 16

V2 _
Eweld = Sweld? Eweld =0.13260n

Fow = min(Fsuf Eeld: FsuwSweld: Fruw Bweld)

- ip
Fyy = 1.525[—%

FswLweld d

Ny

N~

Pdiag = min(Tdiag’ Cdiag'Vw)

2
[0.5} + (DgiqgD3)”

ellipse

Vi, = 3.159(kip

Project: Zasco
CRE Project #: 14.601.16
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Truss Chords

The bottom chords are 6061-T6 aluminum.

Unbraced length of chords: L. = 20Gh
Axial Capacity

Axial tension - D.2a/b

Allowable stress (weld affected): Fi D2 ¢ haz ol = 9-1Ksi

Compression in chord - E.3

0.9,
Slenderness: SES cm——

Te

SE3_C =28.892

Allowable stress  Fy g3 o py, o= [(20.3 - 0.12785 JRsi if (0 <Spz ) O(66>Sg; o)
(weld affected):
51352

[®si if 66 <Sp3 .

S .
Lo Fe B3 ¢ haz c1 = 16-60si

Compression in chord - B.5.4.5

Slendemess: SBs4s5 ¢ = Rt¢ SBs45 ¢ = 61

Allowable stress FC_B545_C_haZ_Cl = (91[&SI) if SB545_C <464

(weld affected):
(11.8 - O.396Q/SBS4570) [Rsi if (46.4 <Spsas o) 0(390 2 Spsss o)

3776 .
) ksi if 390 < SB545_C
\SB545 ¢
Spsas {1+
Fe B545 ¢ haz ¢l = 9-11si
Chord tension capacity: T. = A Do ¢ haz cl T, =7.271kip
Chord compression capacity: Ce = Acl'_min(l:c E3 ¢ haz cl'Fc B545 ¢ haz cl) C¢ =7.271kip
Chord axial capacity: Pehord = min(TC,Cc) Pohord = 7-271kip
Project: Zasco 8 of 19 Engineer: SSH
CRE Project #: 14.601.16 3/6/2014
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Tower Truss Chords

The bottom chords are 6061-T6 aluminum.

Unbraced length of chords: L. = 20Gh
Axial Capacity

Axial tension - D.2a/b

Allowable stress (weld affected): Fi D2 tc haz of -= 9-1Ksi

Compression in chord - E.3

0.9,
Slenderness: SES = ———

Itc -

Allowable stress  Fy g3 o pay o= [(203 = 0.1278p3 (o) Rsi if (0 <Spz () 0(66 >S5 )
(weld affected):
51352

[®si if 66 <Sp3 ¢

S .
Lo Fe B3 tc_haz c1 = 16-5Ksi

Compression in chord - B.5.4.5

Slenderness: SB545 tc = Rty SBs4s ¢ =61

Allowable stress ¥ psgs (¢ pay ¢ = [(O-10si) if Spsys ¢ <464

(weld affected):
(1.8 - 0396Sp545 (o) Rsi if (464 <Spsys ) O(390 > Spsus o)

3776 ..
) [ksi if 390 < SB545_tC
\ SB545 tc
Spsas {1+ o
Fe B545 tc_haz c1 = 9-1si
Chord tension capacity: Tie = AlFy D2 tc haz cl Ty = 9.7370kip
Chord compression capacity: Cpo = Atcmnin(Fc_E3_tc_haz_cl'Fc_BS 45_tc_haz_cl) Cyo = 9.737[Rip
Chord axial capacity: Pichord = min(th'th) P hord = 9-737(kip
Project: Zasco 9 of 19 Engineer: SSH
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Weld of End Vertical to Chord

Per J.2.2.2 stress on a fillet weld shall be considered to be shear for any direction of applied load.

Filler shear ultimate (4043): Foug = 11.5ksi
Base metal shear ultimate welded: R 15ksi
Base metal tensile ultimate welded: Al;:m:: 24ksi
Safety factor i = 1L
Length of weld Lyeld := (1hn + 20n)[2 Lyeld = 60

. 3.
Size of weld Swelds= TZin

16
Effective throat of fillet weld = \/E =
ective throat of fillet we M.— Sweld? Eweld =0.13260n

Weld shear stress T

W min(Fsuf Eyveld: FsuwBweld: Fruw Bweld)
. ip
Fyy = 1.525[—%

F L
Allowable shear force in fillet weld Vo end = _swweld Vi end = 4-691%ip

W_¢En
nu

Capacity of 5/8" Bolts

The truss to truss connection is made using 5/8" grade 8 bolts at the top and bottom of each truss.

Yield strength: 130 ksi

Fypolt *

Tensile strength: Fuy ¢ := 150 Ksi

Bolt diameter: db = 0.6250n

d, &
Bolt area: Ab =
4
Bolt tensile strength: ~ Ta,. ., = 073 ol A Tay, . = 17.257(ki
gt Tayg)¢ = 20 Aot = 17.257Mip
Bolt shear strength: V = M V = 9.204[ki
gth: Apolt = 20 apoly = 9-204lKip
Project: Zasco 10 of 19 Engineer: SSH
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Truss & Tower Allowable Capacities

The allowable moment and shear capacity of the truss will be determined from the capacities determined above.

Truss Capacities

Minimum axial force in chord: Ppor d_min = min(Pchor d)

Pchord_min

=7.271Rip

Allowable truss moment capacity: Miuss = 206 Pehord min Mg = 17-087 Kip[t
Minimum axial force in diagonal: Pdiag min = min(Tdiag’Cdiag’Vw) Pdiag min = 2-839&ip
Allowable truss shear capacity: Vi o= 26in(8g) Pgiag min Vipuss = 4-015Rkip
Allowable truss axial capacity: P = 4P _ .
truss chord Piuss = 29.084kip
Tower Truss Capacities
Allowable tower truss moment capacity: Miower = 24P hord Miower = 22.882[Riplit
Allowable tower truss shear capacity: Viower = Viruss Viower = 4-015Rip
Allowable tower truss axial capacity: Piower = 4Pichord P ower = 38.948[kip
Project: Zasco 11 of 19 Engineer: SSH
CRE Project #: 14.601.16 3/6/2014
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Results from RISA - Truss
The maximum results for each are given below:
Truss Tower
Maximum shear VC = 1Kip Vtc = 1.2[&ip
Maximum axial P, = L6Mkip P, = L.1Mkip
Maximum moment R _ .
M, = 3 [Rip[t M, = 1[Rip[it
Truss Interaction; actual vs. allowable
VC PC MC
INTV_c =—=0.249 INTP_C = — =0.055 INTM_C =—-=0.176
truss truss truss
Truss Tower Interaction; actual vs. allowable
V., P M
tc tc tc
INTy; 4= ——— =0.299 INTp ¢ = ——— =0.028 INTpp ¢ = ——— = 0481
tower tower tower
Project: Zasco 12 of 19
CRE Project #: 14.601.16

Engineer: SSH

3/6/2014
Page 21 of 36

03/06/2014



Clark-Reder Engineering, Inc
4828 Business Center Way
Cincinnati, OH 45246

CLARK

REDER
“-“m ' .

Phone (513) 851-1223
Fax (513) 297-0934
www.clarkreder.com

ENGINEERING

Head Block Beam

The head block beams at the top of each truss tower is composed of (2) C 6 x 3.63.

Unbraced length Lcg = 29hh
Properties dcg = 6lhn b = 2.034lh tfcg = 0.3430h twog = 0.3140h
= 3.0906n° = 15.20n" Sx = 5.060n° = 2.220h
4 3 o
Flexural Capacity
F.8.1 - Tension
F.8.1.1 - Elements in Uniform Tension
Ft_F.S.l = 19.5[Ksi
Allowable moment in the web Ft_F.8.1E[]XC6 .
Ma Fg1 w=""  —  May Fg.1 w=82330Ep
Co
2
F.8.1.2 - Element in Flexure
Fﬂ_FSl = 276[&51
F Ix
: fl F.8.14%C6 _ .
Allowable moment in the flange Mall_F.S.l_ﬂ = 1 Mall_F.S.l_ﬂ = 13.158[tkip
C6
dos ~ = ~Hes
Project: Zasco 13 of 19 Engineer: SSH
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F.8.2 - Compression

B.5.5.2 - Elements in Flexure

drp — tf
) _%Ce6 ™ HCe _
Slenderness: SB552_c = SB552_c =16.493

th6

Allowable stress: Fc_B552 = | (27.60ksi) if SB552_c <92

(40.5 - 1.41288p55 () si if (9.2 <Spssy ) I(192Spss7 )

4932 ..
— |[ksi if 19 <SB5527C '
SB552_C FC_B552 =17.2Ksi
F [
¢ B552M%Ce - :
Allowable moment Mall_B552 = d— Mall_B552 = 7267[&[&1]3
Co6
2

Allowable moment for flexure Mpp = min(Mall F81 wMan F8.1 1-Mall B552)

M p = 7267 Rip this is the allowable moment for one channel
Mall_beam = 2M 5y = 14.5350k(Kkip this is the moment for both channels
Existing moment for flexure Pcg = 4Rip
2L
C6-—-Co6
Interaction, actual vs allowable Mcg
INTC6 =
Mall_beam
Project: Zasco 14 of 19 Engineer: SSH
CRE Project #: 14.601.16 3/6/2014
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Overturning Check & Wind Speed @ Height Requirements

Eccentricity is the total leg truss length ecc ;= 100

Resisting moment is the selfweight of the structure and the selfweight of the video screen (1800#)

Megist -= BL7SMROPIE + 18000bf + 21.333MITHIF + 21.333MITPIE + 207 [pIF 013.250 + 2[21.333 MW I + 1400bf [2) écc

M = 30.553 it kip Resisting moment with screen attached

resist
Mresist_NS = (31.75H2O DI + 21.333MO DI + 21.333M0O I + 200 IF O3.250 + 2121.333HOTPIf + 140bf 2)[dcc

Mresist_NS = 12.553 Mt [Rip Resisting moment with screen removed

hjgn * 2t

Mot ¢z {Wcl_trusstqhsign * 2ﬁ)E ) Q2+w

cl_truss [thign + 2ft) 23.3 [ﬂt:|

MOT_qz = 9.611[Ht&ip Overturning moment with screen removed

With the screen removed from the system, the wind speed will have to be reduced to meet the OT requiurements.

2

Apply a reduction to the wind:  redu := RN 0.79
67.52
MOT gz red = redul]MOT_qz
MOT gz red = 7-594Kip Lt
M q
FSqZ = LN =1.653 Must be 1.5 or greater.
MOT_qz_red

The bare structure is good in wind speeds of 60 mph.

Project: Zasco 15 of 19 Engineer: SSH
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With the screen at a height of 30' ft... .=
¢] Noigns= 300
Psign_ AB hwap = 1262.534 1bf Wl truss_hwap = 1.907[plf Values @ 40 mph are used from above
Signl =120 Bggn S20ft  Agy, =2401°
1.250t 12

MOT_hwap = |:Wcl_truss_hwap 201250 + Wcl_truss_hwap[21'3 33 |:ﬂrtmsign * Psign_AB_hwapl:éhsign - 20 - 2 j:|

MOT huap = 30-859iplft

The wind speed will have to be reduced to meet the OT requiurements.

2
Apply a reduction to the wind:  reduc := 307 _ 0563
2
40
MOT hwap red = reducd OT hwap
MOT hwap. red = 17-358Kiplt
M. ..
"Shwap = ——— =176 Must be 1.5 or greater.

MOT_hwap_red

The screen can be hung in wind speeds of 30 mph.
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With the screen at a height of 25" ft... .=
o] A}/lmgm 25t
1.250t 12t
M%Eghmmpv': ["Vcl_truss_hwapmgl'25 (it + Wcl_truss_hwap[zl'3 33 |:ﬂrﬂ]ﬁsign + Psign_AB_hwaptéhsign - 20 - Tﬂ

The wind speed will have to be reduced to meet the OT requiurements.

2
. . 35
Apply a reduction to the wind:  reduc := — = 0.766
SIS = —
40
MeGhwapwiod = TAUCBIOT hyap
MOT_hwap_red = 18637[&113[&
M 2
M:: __resst 1.639 Must be 1.5 or greater.
MOT_hwap_red

The screen can be hung in wind speeds of 35 mph.
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With the screen at a height of 20’ ft... .=
o] A}/lmgm 20t
1.250t 12t
M%Eghmmpv': ["Vcl_truss_hwapmgl'25 (it + Wcl_truss_hwap[zl'3 33 |:ﬂrﬂ]ﬁsign + Psign_AB_hwaptéhsign - 20 - Tﬂ

The wind speed will have to be reduced to meet the OT requiurements.

2
. . 40
Apply a reduction to the wind:  reduc := — =1
SIS = —
40
MoThwapwsed = 1UCMOT hiyap
MOT_hwap_red = 17827[&113[&
M 2
M:: _resst . 1.714 Must be 1.5 or greater.
MOT_hwap_red

The screen can be hung in wind speeds of 40 mph.
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With the screen at a height of 12' ft... .=
o] A}/lmgm 12 it
1.250t 12t
M%Eghmmpv': ["Vcl_truss_hwapmgl'25 (it + Wcl_truss_hwap[zl'3 33 |:ﬂrﬂ]ﬁsign + Psign_AB_hwaptéhsign - 20 - Tﬂ

The wind speed will have to be reduced to meet the OT requiurements.

2
Apply a reduction to the wind: Jedue = 45 =1.266

40°

NW&:: reduc IjMOT_hwap

MOT hwap red = 9-367Rip(t

M o
t
S iape= = =326
MOT_hwap_red

The screen can be hung in wind speeds of 45 mph.
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Loads: BLC 1, Selfweight
Envelope Only Solution

Clark-Reder Engineering I... SK-1
SSH Zasco Mar 5, 2014 at 11:43 AM
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Loads: BLC 2, Video Screen
Envelope Only Solution

Clark-Reder Engineering I... SK-2
SSH Zasco Mar 5, 2014 at 11:43 AM
14.601.16

Video Screen
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Loads: BLC 3, Wind Load Z-direction @ 40mph

Envelope Only Solution

SK-3

44 AM

Mar 5, 2014 at 11
Zasco_revise.r3d

Zasco
Wind Load on Truss HWAP

Clark-Reder Engineering

SSH

14.601.16
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Loads: BLC 4, Wind Load Z-direction @ 67.5mph

Envelope Only Solution

SK-4

44 AM

Mar 5, 2014 at 11
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Zasco

Wind Load on Truss

Clark-Reder Engineering
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14.601.16
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N2

211k

1"

Loads: BLC 5, Wind Load on Screen @ 40 A
Envelope Only Solution

Clark-Reder Engineering I... SK-5
SSH Zasco Mar 5, 2014 at 11:45 AM
14.601.16

Wind Load on Video Screen HWAP Case A
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N2

1"

Loads: BLC 6, Wind Load on Screen @ 40 B
Envelope Only Solution

Clark-Reder Engineering I... SK-6
SSH Zasco Mar 5, 2014 at 11:45 AM
14.601.16

Wind Load on Video Screen HWAP Case B
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F - Company : Clark-Reder Engineering Inc. Mar 5, 2014
//' Fe B B Designer : SSH
1 r i /,‘/ ="' JobNumber : 14.601.16 Checked By:
TEcmnoLO G es ModelName : Zasco
Basic Load Cases
BLC Description Category X Gravity Y Gravity Z Gravity  Joint Point _ Distribut... Area(Me...Surface(..
1 Selfweight None 12
2 Video Screen None 6
3 Wind Load Z-direction @ 40mph None 4
4 | Wind Load Z-direction @ 67.5mph None 4
5 Wind Load on Screen @ 40 A None 6
6 Wind Load on Screen @ 40 B None 1
Load Combinations
Description Solve  PDelta SRSS BLC Fa..B...Fa...B... Fa...B... Fa... B... Fa... B... Fa... B... Fa... B... Fa...
1 |DL+WL @ 40 Case ... 1 112115/3[15|5 15
2 |DL+WL @ 40 Case ... 1 1121153 |-1.5/5 -1.5
3 |DL+WL @ 40 Case ... 1 112115/3[15|/6 1.5
4 |DL+WL @ 40 Case ... 1 1121153 |-1.5/6 -1.5
5 |DL+WL @ 67.5 + (*1.. 1 1 4115
6 |[DL+WL @ 67.5-(*1... 1 1 4 -1.5
7 |DL+WL @ 40 Case ...| Yes 1 11211 13|563 5 .563
8 |DL+WL @ 40 Case ...| Yes 1 11211 |3 5635 -.563
O |DL+WL @ 40 Case ...| Yes 1 11211 13|563 6 |.563
10 |[DL+WL @ 40 Case ...| Yes 1 11211 |3 }.563 6 -.563
11 |DL+WL @ 67.5 + | Yes 1 1 4 1
12 |DL+WL @ 67.5- | Yes 1 1 41 -1
Joint Reactions
LC Joint Label X [K] Y [K] Z [K] MX [k-ft] MY [k-ft] MZ [k-ft]
1 7 N1 .056 .999 776 0 0 0
2 7 N3 -.056 .999 176 0 0 0
3 7 N9 -.002 -.216 -.332 0 0 0
4 7 N10 .002 -.216 -.332 0 0 0
5 7 N11 .002 .838 -.857 0 0 0
6 7 N12 -.002 .838 -.858 0 0 0
7 7 Totals: 0 3.241 -.827
8 7 COG (ft): X:10.667 Y: 20.252 Z:0
9 8 N1 .056 .999 -.776 0 0 0
10 8 N3 -.056 .999 -.776 0 0 0
11 8 N9 .002 .838 .857 0 0 0
12 8 N10 -.002 .838 .858 0 0 0
13 8 N11 -.002 -.216 .332 0 0 0
14 8 N12 .002 -.216 .332 0 0 0
15 8 Totals: 0 3.241 .827
16 8 COG (ft): X:10.667 Y: 20.252 Z:0
17 9 N1 .056 .999 1.187 0 0 0
18 9 N3 -.056 .999 .362 0 0 0
19 9 N9 -.001 -.486 -.637 0 0 0
20 9 N10 .002 .056 -.025 0 0 0
21 9 N11 .002 1.108 -1.162 0 0 0
22 9 N12 -.002 .565 -.55 0 0 0
23 9 Totals: 0 3.241 -.825
24 9 COG (ft): X:10.667 Y: 20.252 Z:0
25 10 N1 .056 .999 -1.187 0 0 0
26 10 N3 -.056 .999 -.362 0 0 0
27 10 N9 .002 1.108 1.162 0 0 0
28 10 N10 -.002 .565 .55 0 0 0
29 10 N11 -.001 -.486 .637 0 0 0
RISA-3D Version 12.0.0 [P:\..\..\..\16 - Zasco Goal Pogfts(GZasco)\Analysis\RlSA\Zasco_revise.r3d] Page 1
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F - Company : Clark-Reder Engineering Inc. Mar 5, 2014
//' Fe B B Designer : SSH
LU P9/ JobNumber  : 14.601.16 Checked By:
reEcumnoLoegies ModelName : Zasco
Joint Reactions (Continued)
LC Joint Label X [K] Y [kl Z K] MX [k-ft] MY [k-ft] MZ [k-ft]
30 10 N12 .002 .056 .025 0 0 0
31 10 Totals: 0 3.241 .825
32 10 COG (ft): X: 10.667 Y: 20.252 Z:0
33 11 N1 .005 43 18 0 0 0
34 11 N3 -.005 43 18 0 0 0
35 11 N9 -.008 -.062 -.158 0 0 0
36 11 N10 .008 -.062 -.158 0 0 0
37 11 N11 .008 .352 -.31 0 0 0
38 11 N12 -.008 .352 -.31 0 0 0
39 11 Totals: 0 1.441 -.577
40 11 COG (ft): X: 10.667 Y:9.22 Z:0
41 12 N1 .005 43 -.18 0 0 0
42 12 N3 -.005 43 -.18 0 0 0
43 12 N9 .008 .352 31 0 0 0
44 12 N10 -.008 .352 .31 0 0 0
45 12 N11 -.008 -.062 .158 0 0 0
46 12 N12 .008 -.062 .158 0 0 0
47 12 Totals: 0 1.441 577
48 12 COG (ft): X: 10.667 Y:9.22 Z:0
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