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Shock Loads

4000lbs on two 1ton motors

5’ GAC safety with a W.L.L. of 2800lbs THROUGH center of truss
Truss drops 15” before safety takes load

Truss stops in 1”

FreeFallDistance

Shock Load F = 2000(1
ochLonarioree (1+ StoppingDistance
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Shock Loads

4000lbs on two 1ton motors

5’ GAC safety with a W.L.L. of 2800lbs THROUGH center of truss
Truss drops 15” before safety takes load

Truss stopsin 1”

15
StoppingDistance

ShockLoadForce = 2000(1 + )
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Shock Loads

4000lbs on two 1ton motors

5’ GAC safety with a W.L.L. of 2800lbs THROUGH center of truss
Truss drops 15” before safety takes load

Truss stops in 1”

Shock LoadForce = 2000(1 + ?)
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Shock Loads

4000lbs on two 1ton motors

5’ GAC safety with a W.L.L. of 2800lbs THROUGH center of truss
Truss drops 15” before safety takes load

Truss stopsin 1”

ShockLoadForce = 2000(16)
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Shock Loads

4000lbs on two 1ton motors

5’ GAC safety with a W.L.L. of 2800lbs THROUGH center of truss
Truss drops 15” before safety takes load

Truss stops in 1”

ShockLoadForce = 32,000LBS
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NumberO f LinesOnStanding Block
F]. Fl -

(FA)

Numbero f Lineson RunningBlock

A
500LBS \L
F)
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E o NumberO f LinesOnStanding Block (FA)
1 TN umbero f Lineson RunningBlock
2
F = 2(500)
1
A
500LBS v
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_ NumberO f LinesOnStanding Block

F1 = Numbero f Lineson RunningBlock (F4)
2
Fy = (500)
“ Fy, =1000LBS
A
500LBS \L
Fa
_ NumberO f LinesOnStanding Block
F1 b= Numbero f Lineson RunningBlock (F4)
2
Fy = 7(500)
“ F, =1000LBS
o FA
> NumberO fLinesOnRunningBlock
A
500LBS v

| )
ENTERTAINMENT
RIGGING SERVICES uc




_ NumberO f LinesOnStanding Block (FA)

F1 = Numbero f Lineson RunningBlock
2
Fy = 7(500)
“ Fy, =1000LBS
o FA
>~ NumberO fLinesOnRunningBlock
A
g, _ 50
L' 1
\
500LBS
F)
E _ NumberO f LinesOnStanding Block A
1 TN umbero f Lineson RunningBlock (F4)
2
Fy = 7(500)
“ F, =1000LBS
o FA
> NumberO fLinesOnRunningBlock
A
5, _ 50
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el c Fy = 500LBS
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Fy

NumberO f LinesOnStanding Block

P =
A
F,
850LBS

(FA)

Numbero f Lineson RunningBlock
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NumberO f LinesOnStanding Block

F =
A
Fa
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Fy

o NumberO f LinesOnStanding Block (FA)
'™ "Numbero fLinesonRunningBlock
[
F,
850LBS
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Fi

o NumberO f LinesOnStanding Block (FA)
'™ Numbero fLineson RunningBlock
3
F1 = —(850)
2
A
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850LBS

|
ENTERTAINMENT
RIGGING SERVICES .c




Fl
F

o NumberO f LinesOnStanding Block (FA)
'™ "Numbero fLinesonRunningBlock
3
F; = —(850)
2
F, =1275LBS
[
2
850LBS
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Fy

o NumberO f LinesOnStanding Block A
TN umbero f Lineson RunningBlock (F4)
3
F1 = —(850)
2
Fy, =1275LBS
o FA
>~ NumberO fLinesOnRunningBlock
) 3
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Fy
o NumberO f LinesOnStanding Block A
'™ "Numbero fLinesonRunningBlock (F4)
3
F; = —(850)
2
F, =1275LBS
o FA
>~ NumberO fLinesOnRunningBlock
850
- e py = 590
2
850LBS
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Fy
o NumberO f LinesOnStanding Block A
'™ Numbero fLineson RunningBlock (F4)
Fy = 5(850)
2
Fy, =1275LBS
o FA
>~ NumberO fLinesOnRunningBlock
850
- e,y = 0
2
850LBS
F, = 425LBS
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winc Loacdls
\ e\ 3 \

Wind Speed 70 100 (110 130
MPH

Wind Pressure .0 1.0 43 6.5 12.6 164 208 256 31 369 433
(Qs)

Height in Feet Exposure Coefficient C;

Average Location Location Near Large Body of Water P = (]- 4) (QS) (CE) (AREA)

15 1.06 1.39
20 1.13 1.45
25 1.19 1.50
30 1.23 1.54
40 131 1.62
60 1.43 1.73
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Wind Load:
IV LUV @I N

Wind Speed 70 100 (110 130
MPH

Wind Pressure .0 43 6.5 126 164 208 25.6 369 433
(Q)

Height in Feet Exposure Coefficient C;

Average Location Location Near Large Body of Water P = (1 4) (QS) (CE) (AREA)

15 106 139 P = (1.4)(4.3)(Cg)(AREA)
20 1.13 1.45
25 1.19 1.50
30 1.23 1.54
40 1.31 1.62
60 1.43 1.73
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Wind Loac
‘\»\x\

Wind Speed 70 100 (110 130
MPH

Wind Pressure .0 1.0 43 6.5 12.6 164 208 256 31 369 433
(Qs)

Height in Feet Exposure Coefficient C;

Average Location Location Near Large Body of Water P = (]- 4) (QS) (CE) (AREA)

15 106 139 P = (1.4)(4.3)(C)(AREA)
20 1.13 1.45
25 1.19 1.50
30 1.23 1.54
40 1.31 1.62
60 1.43 1.73

e
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wind Lo
\ _ W/ el N\

Wind Speed 70 100 (110 130
MPH

Wind Pressure .0 43 6.5 126 164 208 25.6 369 433
(Q)
Average Location Location Near Large Body of Water P = (]- 4) (QS) (CE) (AREA)
15 106 139 P = (1.4)(4.3)(C)(AREA)
20 1.13 1.45
P=(14)(4.3)(1.9)(AREA

25 1.19 1.50 ( )( 3)( 9)( R )
30 1.23 1.54
40 1.31 1.62
60 1.43 1.73
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Wind Speed 70 100 (110 130
MPH

Wind Pressure .0 1.0 43 6.5 126 164 208 256 31 369 433
(Qs)
Average Location Location Near Large Body of Water P = (]- 4) (QS) (CE) (AREA)

= 106 139 P = (1.4)(4.3)(CE)(AREA)
20 1.13 1.45
25 1.19 1.50 P =(14)(43)(1.9)(AREA)
30 123 154 P =(1.4)(4.3)(1.9)(300)
40 1.31 1.62
60 1.43 1.73
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wWind Loac

Wind Speed 70 100 (110 130
MPH

Wind Pressure .0 43 6.5 126 164 208 25.6 369 433
(Q)
Average Location Location Near Large Body of Water P = (]- 4) (QS) (CE) (AREA)

15 1.06 1.39 P = (1 4)( )(CE)(AREA)
20 1.13 1.45
25 1.19 1.50 P= (1 4)( )( )(AREA)
30 123 154 P = (1.4)(4.3)(1.9)(300)
40 1.31 1.62 P =92150LBS
60 1.43 1.73
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7x2+(7+3x(5-2))+4x2
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7x2+(7+3x((5-2))+4x2
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7x2+(7+3x((5-2))+4x2
7Xx2+(7+3%3)F4x2
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7x2+(7+3x(5-2))+4x2
7x2+(7+3x3)+4x2
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7x2+(7+3x(5-2))+4x2
7x2+(7+3x3)+4x2
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7x2+(7+3x(5-2))+4x2
7x2+(7+3x3)+4x2
7x2+(7€9)y4x2

= N
= &
.

ENTERTAINMENT
GGGGGGGGGGGGG




7x2+(7+3x(5-2))+4x2
7x2+(7+3x3)+4x2
7xX2+(7+9)+4x2
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7x2+(7+3x(5-2))+4x2
7x2+(7+3x3)+4x2
7x2H(7+9) 4 x2
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7x2+(7+3x(5-2))+4x2
7x2+(7+3x3)+4x2
7x2H(7+9)=4x2

7x2 +4x2
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7x2+(7+3x(5-2))+4x2
7x2+(7+3x3)+4x2
7x2+(7+9)+4x2
/7x2+16+4x2
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7x2+(7+3x(5-2))+4x2
7x2+(7+3x3)+4x2
7xX2+(7+9)+4x2

16.—'4x2
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7x2+(7+3x(5-2))+4x2

7x2+(7+3x3)+4x2
7x2+(7+9)+4x2
(7x2416+4x2
(14)+ 16 +4x 2
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7x2+(7+3x(5-2))+4x2
7x2+(7+3x3)+4x2
7xX2+(7+9)+4x2
/x2+16+4x2
14+16+4x2
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7x2+(7+3x(5-2))+4x2
7x2+(7+3x3)+4x2
7x2+(7+9)+4x2
/7x2+16+4x2
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7x2+(7+3x(5-2))+4x2
7x2+(7+3x3)+4x2
7xX2+(7+9)+4x2
/x2+16+4x2
1416 74X
14 {4% 2
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7x2+(7+3x(5-2))+4x2
7x2+(7+3x3)+4x2
7x2+(7+9)+4x2
/X2+16+4x2
14+16+4x2
14 +4x2
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7x2+(7+3x(5-2))+4x2
7x2+(7+3x3)+4x2
7xX2+(7+9)+4x2
/x2+16+4x2
14+16+4x2
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7x2+(7+3x(5-2))+4x2
7x2+(7+3x3)+4x2
7x2+(7+9)+4x2
/X2+16+4x2
14+16+4x2

14

=B
= A&
| .
ENTERTAINMENT
GGGGGGGGGGGGGGG




7x2+(7+3x(5-2))+4x2
7x2+(7+3x3)+4x2
7xX2+(7+9)+4x2
/x2+16+4x2
14+16+4x2

14+4x2
14 + 8
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7x2+(7+3x(5-2))+4x2
7x2+(7+3x3)+4x2
7x2+(7+9)+4x2
/X2+16+4x2
14+16+4x2
14 +4x2

14 + 8
22
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Equal Ratios

= A

Ei: et

=
ENTERTAINMENT
RIGGING SERVICES.

Equal Ratios
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Equal Ratios

500LBS

= A
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Equal Ratios

L 500LBS

=R
= A&
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Equal Ratios

L 500LBS

= A

= A&7
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Equal Ratios

L 500LBS

= A
= A&
=

ENTERTAINMENT
RIGGING SERVICES.




Equal Ratios

L sooLs
Fyv
F
Em?mmmsm
Equal Ratios
LengthL _ Forcel
LengthH = Force H
L sooLs
Fyv
F

i

2
2=
5
54
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m

2
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4.5

Equal Ratios

500LBS

Length L

Force L

Length H

Force H
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Equal Ratios

Force L

Force H

500
Fu

z T

m

=
s
22 7
Bz
=t
“m

z
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Equal Ratios

LengthL  Forcel
LengthH = Force H

500LBS 7.5 (F)= 500(6)

Fy
4.5
Fy
Equal Ratios
LengthL _ Forcel
LengthH ~ ForceH
500LBS 7.5 (Fy = 500(6)
Fy

4.5

(7.5)(F,,) = 3000
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Equal Ratios

LengthL  Forcel
LengthH = Force H

500LBS 7.5 (F)= 500(6)

Fy
4.5
(7.5)(F,) = 3000
7.5 7.5
Fy
Equal Ratios
LengthL _ Forcel
LengthH ~ ForceH
500LBS 7.5 (Fy = 500(6)
Fy

4.5

(7.5)(F,,) = 3000
75 715

F i F,, = 400LBS
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15’
5236LBS

What is the Length of L?
What is the Force on L?
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15’
5236LBS
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15’
5236LBS
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15’
5236LBS

L=+V2+H? =/152 1 8

SR LA
= N7

i 9]
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15’
5236LBS

L=+V2+H?2 =+/152 + 82 = /225 + 64

= f&F N
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15’
5236LBS

L=+V24+H?2 =+/152 + 82 = /225 + 64 = /289

SR LA
I N 7
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15’
5236LBS

L=+V24+H? =+/152+82 = /225 + 64 = /289 =17
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15’

5236LBS
| ~| |
Length L
Forcel = - (ForceV)
Length V
=~
e 7§
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5236LBS
Length L 17
Forcel = e (ForceV) = —(2618)
Length V 15
=R
=<
| -
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5236LBS

Length L 17
Forcel = ——__ (ForceV) = ——(2618) =2968
Length V 15

15’
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@ 750LBS
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@ 750L8s
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—10 ——— 20 ——
@ 750LBS
Dy
F1=(FA)—-
Fy F)
— 10 —s—— 20’ _—

@ 750L8s




— 10 ——— 20

‘ ~— ]

@ 750LBS

20
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«— 10 —p—— 20

@ 750L8s

20

F, =500LBS
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Fl I:2
—10 ——— 20 ——
@ 750LBS
20 (FA)(D:)
= — Fy =
1= (750)55 2 S
F, =500LBS
Fy F>
—10 —e—— 20 ——
@ 750L8s
20
F = —
L= (750) 5
F, =500LBS
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Fl FZ
—10 ——— 20 ——
@ 750LBS
B 20 _ (750)(10)
Fy = (750) 5 R =
F; =500LBS
Fy F>
—10 —e—— 20 ——
| ~.| | |
@ 750L8s
B 20 _ (750)(10)
Fy = (750) 55 Fy= 1

TR
f a7
=~
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Fy F,

19 ———

4’ 15 —

Fy F,

19" ——

4’ 15 ——

| ~| N
(F1A4)(D2)




Fl FZ
19 ———
4’ 15 —
| |
_ (600)(19)
Fi=""x
Fy F,
19 —m——
4’ 15 ——
] |

F, =T760LBS




4

19 —

15 ——

F, =760LBS
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4’

19 ——

15 ——

F, =T760LBS

_ —(600)(4)
Fo=—

SR LA
= N7
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19 ———
4 15 ——
| |
F; = 760LBS F, = —160LBS

chC
= &

=
ENTERTAINMENT
sssssssssssssss

Using Resultants to figure out loads on beams

16’

1500LBS 1200LBS




Using Resultants to figure out loads on beams

1. Figure out Horizontal Forces

2. Figure Out Vertical Forces
-1 3. Add (or Subtract) Horizontal forces
4. Add (or Subtract) Vertical forces
; 5. Using the Pythagorean Theorem, Find
16 the Resultant Load
20’ 12’
1500LBS 1200LBS

= Ry

5: by
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Using Resultants to figure out loads on beams

16’

1500LBS 1200LBS
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Using Resultants to figure out loads on beams

16’

1500LBS 1200LBS

= A

E:ﬁ g
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Using Resultants to figure out loads on beams

_ (D=
_ F = (2
. 16
F —)(12
20 12 H (20)( 00)

1500LBS 1200LBS

= R
= 7
e
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Using Resultants to figure out loads on beams

_ Fu = (5 )(FA)
20 } 12 Fyg = (E (1200)
20
Fyg =960
1500LBS 1200LBS

= A

E& et

=
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Using Resultants to figure out loads on beams

_ P = (2
960LBS
e 16
Frr = (22Y(1200
20 12 H (20)( )
Fiy = 960
1500LBS 1200LBS
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.5Span Span + 14% Span+14% .5 Span

WAL
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.5Span Span + 14% Span +14% .5 Span

Fy F) Fs Fy

500LBS 500LBS 500LBS

RLLLLVINY
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Span + 14% Span + 14%

500LBS

500LBS

Fs

500LBS

WAL

= A

EE et
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250LBS Span + 14% Span + 14%

500LBS

500LBS

Fs

500LBS

RLLLLVINY

250LBS

T
= A

FR
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250LBS

500LBS

500LBS

Fs

500LBS

250LBS

WAL

= A

EE et
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250LBS 570LBS

500LBS

570LBS
FZ F3
500LBS 500LBS

250LBS

RLLLLVINY

T
= A
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250LBS 570LBS 570LBS 250LBS

WAL

= N

EE et
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250LBS 570LBS 570LBS 250LBS

RLLLLVINY

250LBS

T
= A

FR
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250LBS 570LBS 570LBS 250LBS

“ [ 1 |‘ 1 1 1 ‘ [ | ) {
250LBS
_ (FA)(Dy)
R N
250LBS 570LBS 570LBS 250LBS
F, F, F F,
40’
0 30
“ | | |’ | | | ) ‘ 1 | ] [
250LBS
_ (FA)(Ds) _ (250)(30)
Fy="—g— B 40

T
= A

FR
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250LBS 570LBS 570LBS 250LBS

| s 7 s T s
ALLLRLEANY
250LBS
Py — % Fy = % Fy = 187.5LBS
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_ (FA)DgHDlL
DivDsg + Doy Dig

Fir

10" 750LBS 20

T
= A

FR
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(FA)Dop D,

Fir =
H Div Doy + Doy D1y
10’ 750LBS 20’
(FA)DgHDlL
i =
DivDsg + Doy Dig
(750)(20)(14.14)
Fir =

10’

750LBS

20

(10)(20) + (15)(10)

=B
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(FA)Dop D,

F, =
Y Div Doy + Doy Dig
Jo (750)(20)(14.14)
M7 (10)(20) + (15)(10)
B 212100
10° 750LBS 20’ 1L — 350
b (FA)DuDy
Y DivDaoy + Doy Dig
[ (750)(20)(14.14)
M7 (10)(20) + (15)(10)
B 212100
10’ 750LBS 20’ 1L — 350
Fy;, =607LBS
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(FA)Dau Dy,
DivDsg + Doy D1y

Fip =

b (750)(20)(14.14)
M7 (10)(20) + (15)(10)

212100
10’ 750LBS 20’ 1L = T35
Fi, = 607LBS
o (FA)D2p Dy,
1L D1VD2H + D2VD1H
o (750)(20)(14.14)
M7 (10)(20) + (15)(10)
212100
10’ 750LBS 20’ 1L = 7350
Fy; = 607LBS
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;h et
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(FA)D1g Doy,
DyvDogr + Doy Dy
Div Do + Doy D

For, =
Fyr,

20
20

750LBS
750LBS

10’
10’
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(FA)D1gDyy,

For =
| > DivDoy + Doy D1
| (750)(10)(25)
: L =
10’ | 60718s FaL 15’ (10)(20) + (15)(10)
L NS J
10° 750LBS 20’
Fyy — (FA)D1g Doy,
D1v Doy + Doy D
(750)(10)(25)
Fyr =
(10)(20) + (15)(10)
10’ 750LBS 20’ For = 187500
2L 350
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(FA)D1gDyy,

F —=
! 2k Diyv Doy + Doy D1y
| (750)(10)(25)
10 | soes Fat 15 (10)(20) + (15)(10)
e N J
10’ 750LBS 20’ F,, — 18700
2L = 7350
For, = 536LBS
Fyy — (FA)D1g Doy,
? Dy Doy + Doy Dig
o (750)(10)(25)
L7 (10)(20) + (15)(10)
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