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Client: Static Controls Corporation
Project: Andon Board Design Review
Table 1: Andon Board - Connection Bolt Strengths
Joint Bolt Calculated Strength Minimum | Applied Force Minirgzgzorssafety
Mark Size Tension | Shear | Pullout | Slide | Lowest|| Tested @ Connection | Calculated | Min. Test
A 1/4 2850 1425 475 765 475 400 40 11.9 10.0
B 1/4 2850 1425 475 765 475 300 35 13.6 8.6
C 1/4 2850 1425 475 765 475 300 35 13.6 8.6
D 1/4 2850 1425 475 765 475 400 40 11.9 10.0
E 1/4 2850 1425 475 765 475 1100 40 11.9 27.5
F 1/4 2850 1425 475 765 475 300 35 13.6 8.6
G 1/4 2850 1425 475 765 475 300 35 13.6 8.6
H 1/4 2850 1425 475 765 475 1100 40 11.9 27.5
J 3/8 6975 3600 1150 730 730 1100 116 6.3 9.5
K 3/8 6975 3600 1150 730 730 1100 86 8.5 12.8
L (2)-3/8 13950 7200 2300 1460 || 1460 600 185 7.9 3.2
NOTES:

1. For a frame diagram showing joint marks, loads and connection forces, see Appendix A, page A-1.
2. See Table 2 for connection force calculations and allowable force on angles.
3. The minimum safety factor against failure for the bolts, connection angles and aluminum frame is 3.2
for the case of having all the load on the two center mounted safety lugs. Under normal operating

condtions, the mininum safety factor is 6.3.
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Table 2: Andon Board - Connection Design Forces/ Angle Strengths

Joint Bolt Connection Maximum Design Force Allcf:v?;ct:(leafc?rce C“glr;rre;z d
Mark Size Angle Components Total Applied to Angle | Safety Factor

A 1/4 L1.5x1.5x0.18 140/4+5= 40 890 22.3

B 1/4 L1.5x1.5x0.18 140/4= 35 890 25.4

C 1/4 L1.5x1.5x0.18 140/4= 35 890 25.4

D 1/4 L1.5x1.5x0.18 140/4+5= 40 890 22.3

E 1/4 L1.5x1.5x0.18 140/4+5= 40 890 22.3

F 1/4 L1.5x1.5x0.18 140/4= 35 890 25.4

G 1/4 L1.5x1.5x0.18 140/4= 35 890 25.4

H 1/4 L1.5x1.5x0.18 140/4+5= 40 890 22.3

J 3/8 L2x2x0.187 40+40+6+30= 116 1130 9.7

K 3/8 L2x2x0.187 40+40+6= 86 1130 13.1

L (2)-3/8 (2) L3x1.625x0.132 1/2 of Total Wgt 185 1400 7.6

NOTES:

1. For a frame diagram showing joint marks, loads and connection forces, see Appendix A, page A-1.
2. See Table 1 for connection bolt allowable loads.

3. The minimum safety factor against failure for the bolts, connection angles and aluminum frame is 3.2
for the case of having all the load on the two center mounted safety lugs. Under normal operating
condtions, the mininum safety factor is 6.3.

16-042 Ruby+Associates, Inc. Page 2
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JOB NO: 16-042
CLIENT: SCC
DESC: ANDON BOARD

[Ciruby-associates

STRUCTURAL ENGIMEERS

Single-Angle Member Design

(Load and Resistance Factor Design Specification for Single-Angle Members

DATE: 02/29/16
REV:
ENGR: ROG

Beam Properties: Units: ksi := 1000.E kip := 1000 Ibf
in2

L2x2x3/1/16 b := 2-in t:= 0.1875-in Material Properites:  E := 29000-Kksi Fy = 36-ksi

Ag:=072in°  S.:=0188:in” r:= 0389 Strength Reduction Factors: ¢y == 090 ¢ = 090

Span Information:

Unbraced Length: |, = 24-in K:=2 P := 0.0-kip P,:= 1.6-P = 0-kip
M,ax = @bsolute value of maximum moment in the unbraced beam segment
M, = absolute value of moment at quater point of the unbraced segment
Mg = absolute value of moment at the centerline of the unbraced segment
M = absloute value of the moment at the three-quarter point of the unbraced segment
Mmax = 1.2:0.2-kip-ft Mp = 1.2.0.1-kip-ft Mg := 1.2.0.2-kip-ft M := 1.2:0.20-kip-ft

COMPRESSION:

Reduction factor for local buckling (Q):

Q:= |10 if b /E
t Ry

F
1340762 | L if 0.446. |5 <2 <0010.2. [E
t\E Ryt t|Fy

Critical compression stress, F.
Kl, [F
u
A= — |2

= Xe = 1.384-in
¢ r-m E ¢

2
Q XCJ
in .
Feri= [| QL0658 Fy| if JQ<15
0.877 ~Fy otherwise
)
™ For = 16,151 ksi

&P, = 10.466-Kip

14



JOB NO: 16-042
CLIENT: SCC
DESC: ANDON BOARD

[Ciruby-associates

STRUCTURAL ENGIMEERS

FLEXURE:
Limit state of yielding when the tip of an angle leg is in compression:

Mnl =

|o

Fy

1.34-Q-F,,-S..| otherwise
(1:34QFyS)

M1 = 0.846-Kip-ft

Limit state of yielding when the tip of an angle leg is in tension:

My = 0.8-SC-Fy = 0.451-kip-ft M, = 1.5-My = 0.677-kip-ft
. 12.5-M oy
2.5'Mmax+ 3MA+ 4MB + 3MC
Cp= |CB if CB<15
15

With maximum compression at the angle-leg tips:

0.66-E-b"-t-C,
Mop = —————

For the limit state of lateral-torsional

Mob .
0.92 - 0.17-M— 'MOb if MOb < My

y

My
1.92 - 1.17- | —— |-M,, otherwise
Mob y

My = 0.677-Kip-ft

Mpo =

DATE: 02/29/16
REV:

ENGR: ROG

-1

Fy-Se| 15— 093 ——— | — 1| if 054 [= <2 <001 | =
y ¢ E F t F
0.54. [— y y

OMpg = dp-Mpp = 0.761-kip-ft

Cp=15

Mp = 5.105-Kip-ft

an = an if Mn2S15My

(1.5- My) otherwise

OMpp = dp-My = 0.609-kip-ft

15



CLIENT: SCC

[C ruby-+associates JOB NO: 16-042
STRUCTURAL ENGINEERS DESC: ANDON BOARD

With maximum tension at the angle-leg tips:

0.66-E-b"-t-C,
Mop = —————

For limit state of lateral-torsional buckling:

] Mob . -
Mng:= ]| 0:92 = 0.17-—==|-Mgp | if Mgp <My

y

My
1.92 - 1.17- | —— |-M,, otherwise
Mob y

OM, = min(¢Mn1,¢Mn2,¢Mn3)

INTERACTION (UNITY) EQUATION:

Pc = P, My = 1.6:Mpax Mry := 0-kip-ft

Mey == &M, Mcy = &Mp,
P M M P
U || 82X Y i Taon
Pe 9 (Mgx Mgy Pe
r er Mry
+ +
Z'Pc Mcx Mcy

"OK" if U<1
"No Good" if U>1

Design_Check :=

DATE: 02/29/16
REV:
ENGR: ROG

Mgp = 30.027-Kip- ft

Mns = Mn3 if Mn3S15My

(1.5- My> otherwise

Mpg = 0.677-kip-ft

&M, = 0.609-kip-ft

U=0.63

[Design_Check = "OK" |

16
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SCC Ruby 16-047
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STRUCTURAL ENGINEERS

Appendix A

(Frame Loads & Properties)



R1
(R2)

A ! C D
i) |
10 LBS INTERMEDIATE SUPPORTS | |
(2) FOR 65 1T 2

(3) FOR 707 ey R4
J K |l
|
|
|
6 LBS l 1’
140 1BS 6B ||
|
|
|
|
I

MONITOR _VIEW

65°/70” DS LCD MONITOR, W/ CONTROL BOX (+MUSIC)

R3
(R4)
50 LBS
==
14 1/2" ‘ 9"
(ASSUMED) |
LEFT SIDE VIEW
. (TOTAL WEIGHT
3
\\)

370 LBS)

V (14
LSS =0.180

JoinTs A 1o H

ot

ANGLE DETALLS

Lz».‘_z-*ﬁutb‘? r ZLS
TJoINTS 4K

NOTES:

1. CONSERVATIVELY APPLY HEAVIER 370 POUND LOAD OF 70" DISPLAY TO 65" FRAME
WHICH HAS ONE LESS INTERMEDIATE SUPPORT THAT DIRECTLY RESISTS THE LCD
DISPLAY WEIGHT.

2. LOADS/FORCES SHOWN OCCUR ON EACH FRAME EXCEPT FOR THE 50 POUND

(YL 3% \s/g;x O3S
TJouudT

CONTROLLER WHICH IS SHARED (ASSUMED 60%/40% SPLIT) BETWEEN THE TWO FRAMES.
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(Load Tests)



DIAL GAGE DIAL GAGE

5-4 3/4”

HOLD DOWN SUPPORT:
L3 x 3 x 3/8 or HSS x 3'-0" LONG
+ (2) 5/8" DIA. HILTI HDI DROP-IN ANCHORS

(INSTALLED PER MANUFACTURER'S INSTRUCTIONS)

+ (2) 5/8” DIA. X 2 1/4 GRADE 5 BOLTS

SECTION /A
17=1"-0" QT_ 1

65”/70” DS LCD MONITOR, TEST SETUP 1

SAFETY CABLE LUG/CENTER STRUT CONNECTIONS

DATE OF TEST: FEB. 23, 2016

TESTED TO: 600 LBS
OBSERVATIONS: VERTICAL FRAME DEFLECTION ~ 1.57
NO FAILURES

WITNESS: QM . /%7040/_

Ronald Goetze, PE

|

30300 Telegraph Road, Suite 400
Bingham Farms, Ml 48025
T:248.865.8855 F:248.865.9449
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5'-4 3/4"

HOLD DOWN_SUPPORT:

L3 x 3 x 3/8 or HSS x 3'-0" LONG

+ (2) 5/8" DIA. HILTI HDI DROP=IN ANCHORS
(INSTALLED PER MANUFACTURER'S INSTRUCTIONS)
+ (2) 5/8” DIA X 2 1/4 GRADE 5 BOLTS

65°/707 DS LCD MONITOR, TEST SETUP 2

SIDE FRAME/SAFETY CABLE LUG CONNECTIONS

DATE OF TEST:
TESTED TO:
OBSERVATIONS:

WITNESS:

SECTION /B

1"=1"-0" QT‘“Z

FEB. 23, 2016

200 LBS

SLIGHT FRAME DESTORTION
NO FAILURES

QMO,&W

Ronald Goetze, PE

STATIC CONTROLS CORPORATION

PROJECT

|

RG

RG
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SIDE FRAME CONNECTION TEST
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54 3/4”
HOLD DOWN SUPPORT:
L3 x 3 x 3/8 or HSS x 3'-0" LONG
+ (2) 5/8" DIA. HILTI HDI DROP—IN ANCHORS SECTION m
(lNSTALLED PER MANUFACTURER’S INSTRUCTIONS) Y_1°_n"
© (2) 5/8” DIA X 2 1/4 GRADE 5 BOLTS t=r-0 \\\J:£1-”“':5
65”/70” DS LCD MONITOR, TEST SETUP 3 DATE OF TEST:  FEB. 23, 2016
TESTED TO: 800 LBS
MAN LUG CONNECTION OBSERVATIONS:  VERTICAL FRAME DEFLECTION ~ 1.5”
NO FAILURES
WITNESS: C;;Zn44%¢2:24221¢§§5:f

Ronald Goetze, PE
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SR
n
DATE OF TEST:  FEB. 23, 2016 O
AL BAGE TESTED TO: 500 LBS T s
OBSERVATIONS: ~ FRAME DISTORTION, SEEN
NO FAILURES ?» £33
N zEsie
WITNESS: Fopat8E M S H
Ronald Goetze, PE 25 CESS
S E s
e » &0F

[m

J

5/8°x 3 1/2” BOLT
GR 5

SIDE ANGLE TEST 2 (SIMULATE SAFETY CABLE ONLY)

ANDON BOARD CONNECTION REVIEW

TITLE

STATIC CONTROLS CORPORATION
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PROJECT
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DATE:
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65”/70” DS LCD MONITOR, TEST SETUP 4 SECTION m N
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FRAME & CONNECTIONS WHEN LOAD ON END SAFETY CABLE 17=1-0 %T——ll \ J
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DIAL GAGE

N

DIAL GAGE

5-4 3/4"

HOLD DOWN SUPPORT:
L3 x 3 x 3/8 or HSS x 3'—0" LONG

+ (2) 5/8” DIA. HILTI HDI DROP=IN ANCHORS
(INSTALLED PER MANUFACTURER’S INSTRUCTIONS)
+ (2) 5/8” DIA. X 2 1/4 GRADE 5 BOLTS

65°/70” DS LCD MONITOR, TEST SETUP 5

MAIN LUG CONNECTION

DATE OF TEST:
TESTED TO:
OBSERVATIONS:

WITNESS:

,lnz,! ,--O"

SECTION [/ E
\LT-5

FEB. 23, 2016

1100 LBS

CORNER CONNECTION SLIPPED
NO FAILURES

Ronald Goetze, PE

J

}
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(Load Test Pictures)
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Photo 1: Test LT-1, Center Safety Lug [600 LBS]
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Photo 2: Test LT-2, Side Frame Connection Test [400 LBS]
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Photo 3: Test LT-3, Side Angle Test [800 LBS]
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Photo 4: Test LT-4, Side Angle Test 2 [600 LBS]
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Photo 5: Side Angle Test 2 [600 LBS]
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Photo 6: Test LT-5, Side Angle Test 3 [1100 LBS]
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Photo 7: Test LT-5, Side Angle Test 3 [1100 LBS]
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Photo 8: Test LT-5, Side Angle Test 3 [1100 LBS]
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Photo 9: Test LT-5, Side Angle Test 3 [1100 LBS]
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(Andon Board Drawings)
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