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A. A. Barnes & Coy Pty Ltd

41 Evans Court Consulting Engineers Tel: 03 9822 5889
Toorak Vic 3142 ABN 16-004-919-340 aabarnes2@bigpond.com
Joel's Garage Gear 22 jun 22
Description:
4 Post Hoist
Hoist model, QJY4040H.JS
Rated capacity, 400 t

-Engineer's Certification:
Certification number, Joel05A

This machinery has been checked for compliance with:

AS 1418.1 - 2021 Cranes code

AS 1418.9 - 1996 Vehicle hoists

AS 1480 - 1982 Concrete structures

AS 3990 - 1993 Mechanical Equipment - Steelwork
AS/NZS 1554.1 - 2014 Welding of steel structures

Occupational Health & Safety Regulations 2017, Victoria.
From the information provided, this design adequately complies with the listed codes, &

the regulations as required by WorkSafe Victoria, & is capable of safely & effectively carrying out
the functions for which it was designed.

A copy of calculations & drawing is attached

Concrete bases under columns, 1,000 x 1,000 x 125.0 mm thick

Concrete, F'c, 32.00 MPa

Square mesh, SL72,
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A. A. Barnes & Coy Pty Ltd

41 Evans Court Consulting Engineers Tel: 039822 5889
Toorak Vic 3142 ABN 16-004-919-340 aabarnes2@bigpond.com
Joel's Garage Gear 22 Jun 22
4 Post Hoist

Plant model = QJY4040H.JS

7] = 1.10

a2 = 1.25
Lifted load = 400 t Design load = 49.05 kN

Check platforms:

Per platform: Lifted load = 2.00 t
Design load = 2453 kN

Heavy axle ratio = 60.00 % Light axle ratio = 40.00 %
Heavy axle load = 14.71 kN
Heavy wheel load = 7.36 kN
Light axle load = 9.81 kN
Light wheel load =‘ 491 kN

Check platform, with heavy axle central:

7.36 kN
040 kN/m \Il
A 288 | 288 A
: 5.010 :
468I kN 468 kIN
BM = 11.72 kNm
Fy = 235.00 MPa
D = 120.5 mm D1 = 925 mm
D2 = 50.0 mm D3 = 84.3 mm
B = 480.5 mm B1 = 4525 mm
B2 = 30.0 mm B3 = 16.0 mm
T = 56 mm Ri/T = 1.50
Comers, Ri = 84 mm

Ro = 14.0 mm



(2
Ac = 98.52 mmA2

yc = 76 mm
lc = 6.565 x10*3mm*4
b/T = 29
Calculate properties about X--X axis:
A 1st mt Y A xYA2 2nd mt Ix
about top
B1, flat 2534 7095 315 2.522 0.007 253
2 Comners 197 1503.4 26.7 0.141 0.013 0.15
D1, flats 1036 62419 259 0.695 0.739 143
D2, flats 560 47208 89.9 4.526 0.117 4.64
B3, flats 179 21092 834 1.245 0.000 1.256
2 Corners 197 22240 78.5 1.215 0.013 1.23
4703 161557 11.23
---------------- Ytop = 343 r-n_n:—““
Ybot = 86.2 mm
Ztop = 327.00 x10*3mm*3
Zbot = 130.38 x10°3mm*3
A = | 4703 mmA2
Mass = 36.92 kg/m
rx = 489 mm
Calculate properties about Y--Y axis:
Aef 1st mt Y A xYA2 2nd mt ly
about LHS
B1, flat 2534 608794 0.0 0.000 43.238 43.24
L Comers, 197 1503 2326 10.662 0.000 10.66
D1, flatL 518 1450 2374 29.206 0.001 29.21
D1, flatR 518 247449 2375 29.206 0.001 29.21
B3 flat L 90 1971 2252 4.546 0.002 455
B3 flatR 90 41082 2253 4.546 0.002 4.55
R Comers 197 93175 202.6 8.089 0.000 8.09
4143 995423 ___1_ 2_9_ F_)Q
———————————————— YLHS = 240.2 ;n-n:----_

YRHS = 240.3 mm



539.02
11.72
235.00
141.00
11.72
141.00
35.83
89.85

0.15

0.64
0.64
1.00
0.79

5.89
5.010
1.81
6.9
1.3
27.8
8.2

(3)
x10A3mmA3

kNm
MPa
MPa
kNm
MPa
MPa

MPa

kN

kN

mm
mm
mm

mm

2y =
BM =
Fy =
Fbe =
Calculate bending stress: 8M =
bl Fbc =
- fo =
- ft =
Bending stress O.K.
Check combined stress: fac/Fac =
Formula 8.3.1.(a)(1) applies
folffb =
Cmxfb/{(1-fac/0.6Foc)Fb} =
Combined stresses <=
Combined stresses =
Combined stresses O.K.
Check deflection: Maximum deflection, span/180
Unfactorised live load, LL =
A =
Unfactorised dead load, DL =
Deflection due to LL =
Deflection due to DL =
Allowable deflection =
Total deflection =
Platform O.K. in deflection
Check cross beams:
8.36 kN 8.36 kN
| 0.10 I
v kN/m \'
A o8 | 1600 | 0388 A
: 2.375
8.50 kN
BM =



Beam Desian to AS 3990 4)
D = 90.0 mm d2 = 65.0 mm
B = 50.0 mm b2 = 250 mm
t = 5.0 mm BB2 = 400 mm
BB2t = 8.00
( Roft = 250
Corners, g Ro = 125 mm
§ Ri = 75 mm
f Ac = 79 mmA2
E yc = 6.0 mm
f lc = 0.0042 x10"6mm*4
Calculate properties about XX axis:
Area 1st mt Y A xYA2 2nd mt Ix
about top
B2 flat 125 313 425 0.23 0.000 0.23
2 comers 157 943 39.0 0.24 0.008 0.25
D2 flats 650 29250 -0.0 0.00 0.229 0.23
2 comers 157 13195 39.0 0.24 0.008 0.25
B2 flat 125 10938 425 0.23 0.000 0.23
1214 54637 1.18
_______________ Ytop = 45.0 r_n-n_\“_“
Ybot = 450 mm
Zcom = 26.12 x10*3mmA3
Zten = 26.12 x10°3mmA3
rx = 311 mm
A = 1214 mmA2
Mass = 9.53 kg/m
Calculate properties about Y--Y axis:
Area Moment Y A xYA2 2nd mt ly
about LHS
D2 flat 325 813 225 0.16 0.001 0.17
2 corners 157 943 19.0 0.06 0.008 0.07



B2 flats 250 6250 0.0 0.00 0.013 0.01
2 comers 157 6911 19.0 0.06 0.008 0.07
D2 flat 325 16438 225 0.16 0.001 0.17
1214 30354 0.474
---------------- Ylhs = 250 r-n_n:_““
Yrhs = 250 mm
Zy = 18.94 x10*3mm*3
vy = 19.7 mm
Fy = 23500 MPa Fbc =  141.00 MPa
Fbe =  163.75 MPa
Maximum, Fbc = 163.75 MPa
BM = 3.29 kNm
bl Fbc =  163.75 MPa
e fc = 125.81 MPa
bl Ft = 163.75 MPa
b ft = 125.81 MPa
Beam O.K. in bending
Maximum allowable SHEAR stress: Effective area = 650.00 mmA2
dit = 13.00
\Y = 8.50 kN
bl Fv = 10575 MPa
bl fv = 13.08 MPa
Beam O.K. in shear
Check columns: Vertical load, Pa = 8.50 kN
D = 127.0 mm
D2 = 235 mm D1 = 107.0 mm
B = 1561.0 mm D3 = 135 mm
B2 = 250 mm B1 = 131.0 mm
T = 400 mm RifT = 1.50
Corners, Ri = 6.0 mm
Ro = 10.0 mm



(6)

Ac = 50.27 mm*2
ey = 55 mm
Calculate properties about X—X axis:
A Aef 1st mt Y A xYA2 2nd mt Ix
about top
B1, flat 524 524 1048 496 1.288 0.001 1.29
2 Comers 101 101 547.9 46.1 0.214 0.000 0.21
D1, flats 856 856 54356 119 0.122 0.817 0.94
D3, flats 108 108 11907 452 0.220 0.002 0.22
4 Comers 201 201 24439 70.0 0.985 0.000 0.98
1790 1790 92298 3.65
T T T Cx = 51.6 r=n=|;=====
Cy = 754 mm
Yten = 70.72 x10*3mmA3
Ycom = 48.36 x10°3mm*3
Ae = 1790 mmA2
Mass = 14.05 kg/m
rx = 451 mm
Calculate properties about Y--Y axis:
Aef 1st mt Y A xYA2 2nd mt ly
about LHS
B2, flat 524 39562 0.0 0.000 0.749 0.75
L Corner 50 274 70.0 0.247 0.000 0.25
R Cormer 50 7316 70.1 0.247 0.000 0.25
D2, flat L 428 856 73.5 2.312 0.001 2.3
D2, flat R 428 63772 735 2312 0.001 2.31
L Corner L 50 274 70.0 0.247 0.000 0.25
L Comer R 50 983 45.0 0.102 0.000 0.10
R Comner L 50 6607 451 0.102 0.000 0.10
R Corner R 50 7316 70.1 0.247 0.000 0.25
D3, flat L 54 1242 48.5 0.127 0.000 0.13
D3, flat R 54 6912 48.5 0.127 0.000 0.13
1790 135114 6.82
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YLHS

YRHS
Zy
Fy = 235.00 MPa
Column: Length = 2450.0 mm Ur
Effective length = 1480.0 mm Design, r
Pa
Check direct stress Fc
fc
Direct stress O.K.
Check column bending: Pa
Lever arm = 150.0 mm Design load
Fbc
fc
ft
Bending stress O.K.
Combined stresses: b fc
. &t

Check steel wire rope:

Combined stresses 0.K.
Use unfactored design loads.

6.68 6.68

(7)
755 mm

755 mm
90.33 x10"3mm*3
61.7 mm
45.15
32.78
32.78
8.50 kN
141.00 MPa
475 MPa

17.00 kN
255 kNm
141.00 MPa
52.74 MPa
1.42 MPa

57.49 MPa
3.32 MPa

6.68 kN
| 0.10
\Y) kN/m
A |
I
I
|
13.44 kN
Steel wire rope:
Factor of safety = 5

Is SWR, wire rope core ?

Unfactored line pull

Design line pull

Minimum breaking force

Yes

67.21 kN



@

Fu = 1870.00 MPa AsiAg = 045
Minimum diameter, dia = 10.0 mm
Actual diameter = 10.0 mm
Steel wire rope satisfactory
Check pins: Line pull, Vertical = 8.36 kN
Horiz = 8.36 kN
In_shear: Grade C25 steel. Design load = 11.82 kN
Fuf =  440.00 MPa
Fyf = 230.00 MPa
df = 30.0 mm Area = 706.86 mmA*2
bl Fvf = 75.90 MPa
e fvf = 8.36 MPa
(twin shear)
Pin O.K. in shear
Check concrete slab base: North south direction only:
Concrete: B = 1000.0 mm Column bottom mit = 2.55 kNm
D1 = 125.0 mm
Cover = 62.5 mm d = 62.5 mm
F'c = 32.00 MPa Fc = 14.40 MPa
Density = 2.30 t/m*3 Ec = 26.83 x10"3 MPa
Steel, Es = 200.00 x10*3 MPa n = 7.45
Fy = 500.00 MPa K = 0.300
J = 0.900
Fs = Fy*0.50
Fs = 250.00 MPa
BM = Fs*A*J*d
BM = 2.55 kNm
A = BM/(Fs*J*d)
Minimum required steel area, = 181 mmA2
Square mesh, SL72, A = 179 mmA*2

SL72 O.K.



(9)

Check concrete in compression: BM = 2.55 kNm
BM = fc/2*K*J*B*d*2
fc = 2*BM/(K*J*B*d*2)
Fc = 14.40 MPa
fc = 483 MPa

Concrete O.K. in compression
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F1(f)=0.33xF1

F1(r)=0.66xF1
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Calculation EBR[ &6 X

dimensions of column

u R 2 |
. 4 74035 |
2 J*
210
s
5 x
@ 1

\ T=10 (Q235-B)

AR XA XHHE F[(E N




9reds 03} |wod'puod3iq@)gsoureqee

CH1€ e100], 10 sueay 14

gecunp ey cvsoror
LON 688S ¢T86 (€0) :19L PIT L1d° 40D % saureq y'y
BN 00'SEC Ad
w/3y T6'9¢ = Ssel
v goL'y = Y
v goL'y = v
wwx 6'8Y = X1
EVWIWIE, 0l X 8C'0ET = 9017
Ve, 0l X 00°LZE = qamgZz
ww gpg = X0
pVWIW9 0T X €T IT = X] cd
0f |=—0
H_mm_T_l
i o YT ]
M- | 1@ s0c1 a
S'08t -




