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DESIGN NOTE AND MATERIAL SPECIFICATIONS

thus the @ factor modified to be wnity.

B) Unless otherwise noted, all steel conform to ASTM standard
which has the following material strength:

1) PLATES AND BARS - DESIGNATION: A572 GR.42
MIN YIELD STRESS
TENSILE STRESS

2) STRUCTURAL SHAPES RECTANGULAR - ASOOGR.C
MIN YIELD STRESS
TENSILE STRESS

ROUND - AS00 GR. C
MIN YIELD STRESS
TENSILE STRESS

W,M, S,HP,C,MC,L.  AS572 GR.42

MIN YIELD STRESS
TENSILE STRESS

standard, which has the following material strength:

A) The design safety factor for window washing equipment is 4 against failure,

(2=1

F, = 42Ksi
F, = 60Ksi
F, = 50Ksi
F, = 62Ksi
F, = 46Ksi
F, = 62Ksf
F, = 42Ksi
F, = 60Ksi

C) Unless otherwise noted, all aluminium conform to ANSI/AWS D1.2-97 /(CAN3-8157-M83)

1615 Warden Avenue, Toronto, Ontario M1R 273

6061 -T6 NON WELDED F, = 35Ksi
F, = 38Ksi
WELDED F, = 16Ksi
F, = 25Ksi
6351 -T6 NON WELDED F, = 37Ksi
F, = 42Ksi
WELDED F, = 16Ksi
F, = 25Ksi
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Table 2-4
Applicable ASTM Specifications
for Various Structural Shapes

3 = Material specification does not apply

M| & Rpplicable Shape Serfes
Tros | Designetion | fked) | Gal) | W wi{c lme| L [Rect Pips |
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3 = Other applicable msterkal spsotfication, muvﬂhhﬂfdesMbomﬁmd uummw
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'MECHANICAL PROPERTIES FOR ALUMINIUM ALOYS

'TABLE 2.2 FROM CAN - §157.-M83

XE  Taplen
tg _ Mechanleal Propertiesdaz Aluminum Alloys
: -2hd Produsis Commeonly Used in Bulldings (MPa)
8
. .5 g . .
E Mol wajded Welded
E' Tunglie Tenzil Compreszive  Teaalic Tenalic
= . wilimale yiald Yiald vilimela yleld
Aloy and produzl  F, Fr . fy Fom For -
Sheal )
ABTRHITE 15 -, T &s 160 =13
0014 140 118 hi o) £
BOGIHIE 185 145 125 a0 T
Sheet and piaie
smaiz 00 2w 125° 128 280 20
soRym2t - -1 215 114 268D 120
Estralzrs and
urawn lube
B4 ¢ 208 25 20 -y
BOEITE " wns T 1w 120 120 E
=] . .
o o
: {Copiinuet)
& Table 22 (Censlidarl) u
B i
ik
Mot wnhlld. VWiged
Tenslh Tenslie Compressive  Jenslic ‘Tensha
- dltmales  yield o ylabd uillmale yield
Alley and proguel  F, 5 Fr Fuu L
Exinsions, shesl
pinla, and dawn
b
B 60536 280 2¢0 240 ) 10
Exuyzion=
B251<TE 230 255 288 a7 10
Uilimale cheur ziresses jor Gliel
welds {based vn theat arex) *
“Tranaveess Lonpliuding|
¥ielding wrire Fu Fu :
E ) 2356 170 28 -
g , oz 740 100
B
|
£ a Rirel
-;4}' E Rival wire Dllirnale shear zitear
dod !
BOS-TE1 LT 1]
PROJECT CLIENT 8Y __ Vlado __ parg2018-Jan-17 -
CK DATE
®
Rv DATE
Swingstage® Division PROJECT NO.
1615 Warden Avenue, Scarborough, Ontario M1R 2T3 PART A SHEET _ 4 OF _4



vladimirt
Text Box
Vlado

vladimirt
Text Box
2018-Jan-17

vladimirt
Text Box
8J19


JOB No. 8J19 8]19 Retractable Outrigger.mcdx

cle Part: B Made By:

Swingstage Division| Check By:
1615 Wamen Avenus, Tomo, MIE 2T5 )
B 415 258520 - Far 415) 2351053

1. Input Data

HSS x 7" x 4" x 4" ;

Fig.1

Service Load -> P,=1000 1bf Load Factor -> a;=4
Factored Load -> Pi=ag-P,=4 kip

Distance between wheel supports (minim) -> A,=78 in A,=6.5 ft

Cantilever - > B,=54 in B,=4.5 ft

Distance between supports (minim) -> C,=84 in C,=7ft

Distance between supports (minim) -> G,=C,—A,=0.5ft G,=6in
Distance between supports (minim) -> a,,=27in  a,,=2.25 ft

01/18/2018 Page 1 of 7



JOB No. 8J19 8]19 Retractable Outrigger.mcdx
cle Part: B Made By:
_E‘;_\_.mfing_stage Divisiqn[ Check By:
2. Structure Loading
P, B, . P+ (C,+B,) )
Rp= C =2.571 kip Rp=——"=6.571 kip

Maximum Bending Momen

s

Mg=B,-P;=216 kip-in

. _ Mp- <Cs_als> o
Bending moment at ats M p= =146.571 kip-in
s
3. Boom
Boom Material : AL 6061-T6 -> F,:=37.7 ksi F,:=35 ksi F,, =16 ksi

3.1HSS75/8"x45/8"x1/4"
Section Properties

HSS Height ->  hy:=7.625 in

inside height -> ay:=hy—2+t4;=7.125 in
Area ->

Moment of inertia ->
Elastic section modulus "x-x" ->
radius of gyration ->
Plastic section modulus "x-x" ->

hy ty

=Wy ety | — ——— | =4.264 in®
Qﬂg H*lH ( > 2)

Static moment ->

01/18/2018

HSS Width -> wy:=4.625 in

Wall thickness ->  ¢4:=0.25 in

AH:: hH'wH—aH'bH: 5.875 in2

wyehy® —byeay’
Iy=—t T H T _ 46528 in’
12

wyehy® —byeay’
Sy=—t . HH 192204 in®
G‘hH

[1
o= A—H =2.814 in
H

wH'hH2 _bH'aH2 3
L= =14.873 in
4

a a
Qweb==2-7H-tH-TH=3~173 in®

QH:: Qflg + Qweb =7.437 11’13

Page 2 of 7



JOB No. 8J19 8]19 Retractable Outrigger.mcdx

'Ill‘acle. Part: B Made By:

Swmgstage DIVISIOI‘Il Check By:

1515 Waman Avenue, Toromo, Criaso, MIR 2T
B 415) 2358522 = Far 415) 2951053

a) Allowable stress design (weld connection)

Rp=6.571 kip Mp=216 kip-in F,=35 ksi
Sp=12.204 in®>  I,;=46.528 in* Qp="7.437 in® t;y=0.25 in
Bending stress - > aH::&: 17.699 ksi Shear Stress -> Ti= B Qu =4.201 ksi
Sy Ity
equivalent stress -> Oequi=\ oy’ +3-75° =19.137 ksi
Fy>0.,=1 1=True; O=False
Load and resistance factor design (LRFD)
Zy=14.873 in®  axg=7.125in  tzF=0.25 in
Moment capacity -> M, :=F+Z;="520.6 kip-in
shear capacity -> V,,:=0.6-F+ay+t;=37.406 kip
chk1::%+ & 2 =0.446 chk,<1=1 1=True; O=False
n n
3.2HSS7"x4"x1/4"
Section Properties
HSS Height ->  hg:=7.0 in HSS Width -> wg:=4.0 in Wall thickness ->  t4:=0.25 in
inside height -> ay:=hy—2.t;=6.5 in inside width by :=wy—2+t5=3.5 in
Area -> Ap:=hgwg—ag+-by=>5.25 in®
Moment of inertia -> Iy= wH.hHgl; b =34.234 in*
Elastic section modulus "x-x" -> Spri= Wit~ b =9.781 in®

G‘hH

I
radius of gyration -> ryi=A| =L =2.554 in
AH

01/18/2018 Page 3 of 7



JOB No. 8J19 8]19 Retractable Outrigger.mcdx

cle Part: B Made By:

Sw

ingstage Divisiqr;[ Check By:

1615 Wamen Avenus, Tommo, MIR 273

B 418 2056522 » Fax 415 2961053

01/18/2018

2 2
wy-hy” —byg-ay

Plastic section modulus "x-x" -> Zypi= . =12.031 in®
h t , a a
Qpg=wg+ tyy+ | ———=|=3.375 in® Quep =2 — oty —L =2.641 in®
2 2 2 4
Static moment -> Qui=Qj1y+ Que,=6.016 in’

a) Allowable stress design (weld connection)

Rp=2.571 kip M,p=146.571 kip-in F,=35 ksi
Sp=9.781 in® I;=34.234 in* Qp=6.016 in® t;=0.25 in
Bending stress - > o= Mg =14.985 ksi Shear Stress -> TH==RLQH: 1.807 ksi
H Ity
equivalent stress -> Oequi=\ oy’ +3-75° =15.308 ksi
Fy>0.,=1 1=True; O=False
Load and resistance factor design (LRFD)
Zy=12.031 in®>  axg=6.5in t;=0.25 in
Moment capacity ->  M,,:=F,+Zy;=421.1 kip+in
shear capacity -> V,,:=0.6-F-ay-t;=34.125 kip
chk1::%+ 2 2 =0.519 chk,<1=1 1=True; O=False
n n

Page 4 of 7



sAractel -/

Swingstage Division|
1615 Waman Avenue, Tomomo, MIR 273
B 415 258520 - Far 415) 2351053

4. Front Frame - Fig.2

JOB No. 8J19 8]19 Retractable Outrigger.mcdx
Part: B Made By:
Check By:
Ry=6.571 kip

Boom Material :
ASTM500 Gr.C ->

F,:=62 ksi
F,:=50 ksi

Eq¢p=29000 ksi

HSS 3" x3"x3/16" Properties

2g"

LHSS::4]‘ in AHSS :=1.89 in2

THSS :=1.14 in ZHSS :=1.97 in3

Lenght Factor K:=1

Rp  Lyss

=4.811 kip

— (&

2 28 in

A '_K.LHSS. Fy
¢ meTyss E

ST

=0.475

P, :=Aygs+(0.658) «F,=86

01/18/2018

P .>F =

kip >F, 1=True; O=False

Page 5 of 7



JOB No. 8J19 8]19 Retractable Outrigger.mcdx
cle Part: B Made By:
Swingstage Division| Check By:
5. Pins- Fig.3 Rp=6.571 kip
B2 Re//2
as Fap 3 .
= A DP::Z m
s PZE S AN AN ™~ B
,/.; [ i IE 5 1
}‘l F- I ap:=— 11
- - - - - - - H|-&
G |
\__f«” Dp=0.75 in
74 |
Fig.3 ap=0.625 in
Boom Material : SS304 -> F, =35 ksi
Dy’ -Dp’
Zpi=—L_=0.07 in® Api= TP _0.442 in?

M, =F,+Zp=2.461 kip-in V,:=0.6-F,+Ap=9.278 kip

u cap=2.054 kip-in u

R R
M, = 2F Vv, ::71”:3.286 kip

\74 2
—1 =0.96
1%

n

u

M,
chkz =
M

n

+

01/18/2018

1=True; O=False
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JOB No. 8J19
Part: B

Swmgstage DIVISIOI‘Il
R e s e D S
6. Pin- Fia.4
|+.
| %
4 5
// |/_H\' \\
A N
I'_% £ L,
FaL
5] =bkp= I
Fig.4
Dy’ meD
Zpi=—2_=0.167 in®  Ap: P

M, :=F,+Zp=5.833 Kip-in

Fgr+Lp

M, ::T: 3.281 kip-in

2
u

Vv
+|—
V.

n

Mu
Chk3 =

n

01/18/2018

=0.585

2

=0.785 in?

8]19 Retractable Outrigger.mcdx

Made By:
Check By:

Safety Line Ultimate Force ->

. 5 . .
bp:=2 in ty:=—in ¢,=0.625 in
DP = ]_ in
Boom Material :

SS304 -> F,:=35 ksi

LP = bP+ t2 = 2.625 in

V,:=0.6-F,+Ap=16.493 kip

F
Vu::%:2.5 kip

1=True; O=False

Page 7 of 7



Tie Back Anchor
Ultimate Applied Load 5.00  kip Pedestal Tube
Height of Tie Back Anchor 24.00 in

The tie-back anchors are used as anchorage to which personal fall arrest equipment is attached.

Maximum Designload = 5,000 Lbs per OSHA

Actual arresting load with body harness and shock absorber is 900 Lbs

So, S.F. _ 5000 - 56 for OSHA
900 )

Design anchors for Pyt = 5,000 Lbs

For a safety factor of 5.4 ~ 6.0, the performance factor in design equation shall be ignored.

Loading
P, = 500 kip
h = 2650 in
Mf = P * h
= 500 * 2650 = 13250 kip-in
Pedestal Tube HSS 4.0" OD x 0.25" wall A500 Gr C
F, = 62.00 ksi F, = 46.00 ksi Z = 33l
= 1.33 in A = 2.76 in?
M, = F * Z
= 4600 * 331 = 15229 kip-in
OK
> 132.50 kip-in = M;
PROJECT CLIENT BY Vlado DATE  19-Jan-18
CHK - DATE -
RV - DATE -
ractel--/ moscrvo s
Swingstage Division OF 5
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Tie Back Anchor
Ultimate Applied Load 5.00  kip

Bottom Plate and Weld Size

Height of Tie Back Anchor 24.00 in
Weld Size tyy = 5/16" in E70xx :
5,000 Lbs ;
Fexx = 70.00 ksi in any direction
* D 2 3.14 * 4 2
Sy =-L - = = 12
) ) 56
h
M; ' 132.50
£ = e = )
™ Sw . 12.56 10_55
F, = 060 * Fgxx * 0707 * ( 1 + 050 * SIN'? 0 )
I
= 060 * 70.00 * 0.707 * 1.50 = 4454 i
f, 10.55 .
treqd = - = — = 0. . K.
reqid F 1454 0.24 0.313 in 0.K
No. 69771
EXP. 630/ \&>
PROJECT CLIENT BY Vlado DATE  19-Jan-18
. . CHK - DATE -
I‘ac e PROJECT NO 8J19
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