Reference: The design of manual handling tasks: revised tables of maximum acceptable

weights and forces, Snook, S., and Ciriello, V., Ergonomics, vol. 34, no. 9, 1991.

Maximum acceptable weight of lifi for males (kg).

Floor level to

Knuckle height to

Shouldcr height 10
arm seach

T < knucklc height shoulder height
M m m One hft every One Wit every One 1t every
2 & & ] 9 \ 2 5 30 8 5 9 14 1 2 s 30 8 H 9 14 1 2 s 1] ]
3 & s min h s min h s min h
90 P 7 9 1" 13 14 4 17 8 16 12 13 14 14 16 17 6 8 9 10 10 1" 12 })
15 ’ 1 13 t6 19 20 21 2 10 e 16 18 18 19 21 23 8 10 12 4 14 14 16 Y]
76 50 n Is (7 2 28 27 28 2 13 1 20 22 23 24 26 29 10 13 15 17 }] 18 20 22
25 13 18 bY] 28 n 3 35 4\ 16 bY] 24 27 27 28 2 33 1" 16 18 21 a . 24 27
10 T a s 3 » 40 4l 44 19 Y} 28 3 £)] k%] N 40 14 18 21 24 24 25 2 3
90 6 s 9 12 13 15 15 17 8 1" 13 15 15 16 18 19 6 8 9 12 12 12 i i
75 » 11 13 1 9 21 22 28 1" 15 " 20 20 2t 23 25 8 1" 12 15 15 16 T 20
75 51 50 n 5 18 23 26 28 29 34 14 19 24 25 23 26 29 n 10 14 16 19 20 20 23 25
23 16 It 22 29 33 3s 36 42 17 3 26 30 T} 32 36 39 13 17 19 23 24 25 7 30
10 19 n b7 3 38 7y Q 0 20 2 30 35 36 37 4 45 18 19 22 27 27 29 N 18
90 s 9 1" 1 15 16 1 20 10 13 15 18 18 19 21 2 7 10 1l 14 14 14 16 1%
75 n 13 13 19 2 24 24 28 13 17 20 23 24 25 2 30 10 13 15 18 18 19 2 3
25 50 18 1 21 26 29 32 3 38 1 22 28 30 30 31 35 8 12 6 19 23 23 24 27 9
23 n 7] 26 3 »n 40 4 48 20 27 30 36 36 38 7)) 46 15 20 22 28 28 29 2 35
10 1 2 3 3 “ 417 49 57 5y 3 3 42 4 4“ 9 3 17 3 26 32 »n M 3 m
90 7 s 10 %} 15 16 17 20 [ 10 12 1 14 14 16 17 7 9 10 12 12 13 7] 16
75 10 12 14 19 22 24 24 28 10 14 16 18 18 19 21 23 9 1" 13 16 16 17 19 2
76 $0 " 16 19 26 29 32 33 38 13 17 20 2 23 24 26 29 1 is 17 20 ]} 21 24 26
25 1”7 20 bY} 3 37 40 4l a8 16 21 24 27 2 28 32 3 1 18 20 25 25 26 29 3
10 20 % 2 38 4) 47 48 57 19 24 2 3l 32 L E] Y] 40 1s u 23 28 29 30 3 3
90 7 9 10 14 16 17 18 20 s 1 13 15 15 16 18 19 7 9 ¥l 14 14 “ 16 1]
75 10 13 ¥ 20 2 28 25 30 " 15 17 20 20 21 23 25 9 12 14 18 I8 19 21 b3
49 L1} 50 7] 17 20 2 30 3 34 40 14 19 21 23 28 26 29 32 12 15 18 23 23 24 27 29
2 18 A 28 M kT 42 43 50 ¥ 23 26 30 N » 36 39 14 19 21 28 28 29 32 33
10 7] s 29 '] 45 49 50 59 20 26 30 1) 36 3 41 45 16 n 25 n n M » 4
90 '} 10 12 16 1} 19 20 23 10 13 15 18 18 19 21 23 9 1 12 16 16 7 9 2t
75 i2 is 17 23 26 28 29 33 13 17 20 23 24 25 27 30 11 14 16 2 21 2 25 27
23 30 16 20 23 30 M4 37 38 45 17 22 25 30 30 3 35 8 14 8 21 27 2 28 2 35
23 by 2 29 T 43 47 4 56 20 b%4 30 36 36 38 42 46 16 2 25 33 1 34 38 Y]
10 2 2 3 45 51 56 $7 67 ) 7] 3 42 42 4 49 53 ” 2 29 38 8 40 “ 4
90 s 10 it 15 17 19 19 23 8 i 13 15 T 16 18 19 8 10 12 14 14 15 16 18
76 75 n 14 17 22 25 28 28 3 1" 15 17 20 20 21 3] 25 10 te 16 18 19 19 2 24
50 16 1 22 30 34 37 38 44 14 19 24 25 28 26 29 32 13 1 20 2 24 25 27 30
28 20 2 28 Y] 42 7Y Y 1) 17 Y} 26 30 3l » 36 39 16 u 24 28 29 30 33 36
10 ¥ » 33 4 50 54 6 65 20 26 3o 35 36 37 4 45 7] u 2 £} 33 1) 18 a2
%0 9 10 12 16 18 20 20 24 9 12 14 17 17 8 20 22 ] " 13 16 16 " 18 Ul
75 12 s 18 2 26 28 29 3 12 16 18 22 23 23 26 29 n 14 17 21 21 2 24 2
34 1 50 1”7 20 24 3 35 38 39 46 15 20 2 28 29 30 33 36 14 18 2 26 27 28 N 34
25 b]] 25 0 39 4“ 48 49 57 18 24 27 34 35 36 40 44 17 2 25 32 12 33 n 4
10 s Jo 3 46 52 7 s8 68 A 28 n 40 40 42 46 Y 9 26 29 3 3 19 49 4
%0 10 12 14 18 20 22 23 27 1 14 16 20 20 21 23 26 10 3} 15 19 9 19 n 24
i} 15 i8 21 26 30 32 F3) 18 4 18 2 26 27 28 3 34 3} 17 20 24 28 26 29 3
25 50 20 24 28 33 40 4 44 52 18 23 27 3 34 35 39 49 i6 bJ] 23 3 3 13 36 T
2 2 Jo 1 44 50 54 3 65 b))} b7 n 40 4 42 47 $2 20 26 30 3 3 39 4“ 4
10 2 1 7] 2 99 04 66 76 28 1] ” 47 a 4 35 60 3 7] i 43 4“ 43 st 1)

{ Box width (the dimension away from the body) (cm).
§ Verucal distance of hift (cm).
{ Pescentage of industnal population.
Ralicized values exceed 8 h physialogical cniena

Reduce by 15% for no handles




Mazximum acceptable weight of lower for males (kg).

Knuckle height to
floor level

Shoulder height 10
knuckle height

Arm reach to
shoulder height
One lower every

1
N M One lower eve
y One lower every
5 & & s 9 14 1 2 ) 30 8 5 9 “ 1 2 s 30 s 5 9 14 1 ? s 8
s min h s min h s min h
% 7 9 10 12 14 15 16 20 10 1" 4 ] 1s s 16 19 6 7 9 9 10 10 1 13
75 10 13 14 18 20 22 22 29 13 16 18 18 b} 21 21 26 9 10 12 12 14 14 14 18
16 50 14 17 19 23 27 29 30 k1 1] 20 24 24 27 27 28 M i 13 i 16 18 18 19 23
25 17 b 24 29 3 36 k) 47 21 25 29 29 34 34 34 42 14 16 19 20 23 23 23 28
10 20 15 28 34 » 42 44 56 25 29 L) 34 39 39 39 49 16 19 2 23 26 26 27 3
90 ] 10 h] 13 15 16 17 ] B 2 14 19 17 17 18 22 7 8 9 10 12 12 12 15
75 It 14 15 I} ] 21 23 23 3o 14 17 20 2 24 24 24 Y 9 1 13 14 16 16 16 20
73 b1 50 14 18 20 24 28 30 i 40 19 21 25 27 3 3 3 38 12 4 16 18 ] 20 U 26
25 18 22 25 30 R} n 39 49 23 26 n 33 38 38 k1 ] 47 15 17 20 2 25 25 26 2
10 21 26 29 36 41 4“ 46 58 27 3 36 38 “ 44 44 sS 17 20 24 26 1) 30 30 37
90 9 §] 12 15 17 8 19 24 12 14 17 18 2 21 21 26 ] 9 1" 12 14 14 14 17
75 13 16 17 21 24 25 26 M 17 20 23 24 28 28 28 35 1" 1 15 16 19 19 19 24
23 50 17 24 23 27 3 34 35 45 22 25 30 b Y] 36 36 37 45 14 16 19 21 24 24 25 3t
25 bi] 26 29 34 39 42 44 56 27 n kY 19 44 “ 45 56 17 20 24 26 30 30 30 38
10 2 k7] 34 40 46 49 51 66 3 36 43 45 52 52 52 6S 20 23 28 30 35 35 35 “
90 L] 10 11 1} 17 8 19 24 10 1" 14 14 15 15 16 19 7 8 10 n 12 12 12 15
75 12 IS 16 21 24 26 26 7] 13 16 18 18 21 21 2 26 10 It 14 15 17 17 17 2
76 50 15 19 21 27 3t 34 3s 45 18 20 24 214 27 27 28 M 13 15 17 19 22 22 22 7
23 9 24 26 k] 39 42 44 56 N 25 29 29 M 34 " 42 16 i8 21 23 27 27 0 13
10 18 28 31 40 46 49 5t 65 25 29 34 4 39 39 39 49 8 21 25 27 1] 3 n 39
90 9 1 12 1 17 19 19 25 n 12 14 5 17 17 18 22 8 9 10 12 4 14 14 17
15 12 15 17 22 25 26 28 35 14 17 20 21 24 24 24 30 10 12 14 16 19 19 19 24
5t 50 16 20 22 29 n 35 » 47 19 21 28 27 3 38 31 k1 ] 14 16 18 21 24 24 25 n
25 20 25 27 36 41 44 46 58 ) 26 3 33 k1] 38 k] 47 17 19 3] 26 k1) 30 30 37
10 23 29 n 42 48 51 54 68 27 n 36 38 a“ 44 “ $s 19 22 26 30 35 35 35 4“
90 10 13 14 17 20 21 22 28 12 14 17 18 21 21 21 26 9 10 12 14 16 16 16 20
75 14 18 19 24 28 30 3t 40 17 20 23 24 28 28 28 35 12 4 17 19 22 22 22 28
23 50 19 24 26 2 ” 40 41 54 22 25 30 2 36 36 37 45 16 18 22 25 29 29 29 36
15 13 29 32 4 46 49 51 65 n 3 n 39 44 44 45 56 20 23 27 n 35 35 36 4“
10 27 M 38 47 54 58 60 n 3 36 4} 45 52 52 52 65 23 26 n 36 41 41 4 52
90 10 12 13 17 19 2 21 27 1t 12 14 15 17 17 18 22 9 10 12 12 4 14 14 8
75 14 17 19 24 7 29 Jo 39 14 17 20 21 24 24 24 30 12 13 16 17 19 19 19 24
76 50 18 23 25 32 36 39 40 St 19 i} 25 27 ]} 1] 3 18 15 17 21 22 25 25 25 k]|
25 13 29 3t 39 45 48 50 64 ) 26 3 33 k1] 38 13 47 19 21 25 27 n 3 3} 18
10 27 34 37 46 53 57 59 75 27 3l 36 38 44 44 44 5S 22 25 30 3 36 36 36 43
90 10 13 14 17 20 2 22 29 ] 13 135 17 20 20 20 24 9 10 12 14 16 16 16 20
75 14 1 20 25 28 30 i) 40 1} 1] 3] 23 n 27 27 n 12 14 17 19 2 2 22 27
34 1| 50 19 24 26 33 37 40 42 53 20 2) 21 30 35 35 35 43 16 19 22 24 8 28 28 35
23 21 30 k3] 41 47 50 52 67 21 8 »n » 42 42 43 53 20 n 27 k1) " M 35 43
10 28 15 38 43 b3 59 62 78 28 1} ) 39 43 49 49 50 62 23 7 n 35 0 L] 4 50
90 12 1) 16 20 23 24 25 32 13 13 i8 20 23 3 23 29 14 12 15 16 9 14 23
75 17 b} 23 28 2 M 36 46 18 2t 25 n 3 ]} 32 39 15 17 20 2 26 26 n
b} ] 50 3 28 31 ¥ 4 46 47 60 b} 27 3 35 4l 4 4 51 19 n 26 29 3 9 41
25 b} is 38 46 b} 57 59 75 29 3 39 43 50 50 50 63 23 n n 35 4 L]] ]
10 33 41 “s 54 62 67 70 89 » 39 46 51 58 1.4 59 7 27 N 37 41 47 47 59
| Box width (the dimension away from the body) (cm).
§ Vertical distance of lower (cm)
{ Percentage of industrial population.
lishcized values exceed 8 h physiological cnitena -12- Reduce by 15% for no handles



Maximum acceptable forces of push for males (kg).

30 5 m push

457 m push

61 0 m push

. o 2:1 m push 7 6 m push 15 2 m push
.W € One push every One push every Onc push every One push every One push every One push every
‘o m 6 12 2 s 30 8 s 22 1 2 s Y 8 25 3 | 2 s 30 8 1 2 S 30 8 1 2 5 30 8 2 S 30 &
b= a min h min h min h min h min h min h
Initial forcesy
90 20 22 25 25 26 26 31 14 16 21 21 22 22 26 16 18 19 19 20 21 25 15 16 19 19 24 13 14 16 16 20 12 14 14 ¥
75 26 29 32 32 34 34 4l 18 20 27 27 28 28 M4 210 23 25 25 26 21 32 19 21t 25 25 31 6 18 21 21 26 16 18 18 2}
144 50 32 36 40 40 42 42 S| 23 25 33 33 35 35 42 26 29 31 31 33 3 4 24 27 31 31 38 20 23 26 26 33 20 22 22 28
25 38 43 47 47 50 51 6l 27 31 40 40 42 42 5l 31 35 37 37 40 40 48 28 32 37 31 46 24 27 32 2 ¥ 23 27 11
10 44 49 S5 S5 58 58 70 31 35 46 46 48 49 S8 36 40 43 4) 45 46 55 32 37 42 42 53 28 31 36 36 45 27 31 3t
90 20 24 26 26 28 28 MM 16 18 23 23 25 25 Y0 18 21 22 22 23 24 28 17 9 22 22 7 14 16 19 19 23 14 16 16 20
75 26 31 34 M 36 36 44 2t 23 30 30 32 32 ¥ 24 27 28 28 30 30 36 21 24 28 28 35 18 21 24 24 30 18 21 20 26
95 S0 34 38 43 43 45 45 54 26 29 38 38 40 40 48 29 33 35 35 31 38 4S5 27 30 35 35 44 23 26 30 30 37 22 26 26 N
25 41 46 S1 S1 54 S5 65 JI 35 45 45 48 48 S8 35 40 42 42 45 45 54 32 36 42 42 N2 27 31 36 36 45 27 31 31 3%
10 47 S3 59 59 62 63} 715 35 40 52 52 55 56 66 40 46 49 49 52 52 62 37 41 48 48 60 32 3 41 41 52 31 35 35 44
90 19 22 24 24 25 26 i 13 14 20 20 2t 2t 26 IS 17 19 19 20 20 24 14 16 19 19 23 12 14 16 16 20 12 14 14 1)
15 25 28 3t N 33 33 4 16 19 26 26 27 28 33 19 21 24 24 26 26 131 18 21 24 24 30 16 18 21 21 26 1S 18 18 22
64 SO 303 39 39 4 4 50 20 23 32 32 34 35 4l 23 27 30 3 32 3 ¥ 2 26 30 30 37 20 22 26 26 32 19 22 22 28
25 38 42 46 46 49 SO 59 25 28 39 39 41 41 SO 28 32 36 36 39 39 47 28 3t 36 36 45 24 27 M N 3 23 26 26 3}
10 4) 48 53 S3 51T 57 68 28 32 45 45 47 48 57 32 37 42 42 44 45 54 32 3% 41 41 52 27 31 36 36 44 26 30 30 3
Sustained forces®
90 10 13 15 16 18 18 22 8 9 13 13 15 16 18 ] 9 11 12 13 14 16 8 10 12 13 16 7 g8 10 11 13 7 8 9 11
75 13 17 2 22 244 25 X 10 13 17 18 20 21 2§ n 13 15 16 18 18 22 n 13 16 18 21 1o n 13 15 18 9 13 1
144 50 17 22 27 28 31 32 38 13 16 22 23 26 21 W2 14 17 20 20 23 24 28 s 17 20 23 28 12 14 17 19 23 12 14 16 19
25 2 27 33 34 38 40 4 16 20 28 29 32 33 3 17 20 24 25 28 29 34 18 21 25 29 34 Is 18 21 24 28 15 17 20 24
10 1S 31 38 40 45 46 54 19 23 32 33 3B 39 46 20 24 28 29 33 34 40 2 25 29 Y 18 21 24 28 3} 17 20 2} 28
90 10 13 16 17 19 19 23 8 10 13 13 15 15 I8 & 10 11 12 13 13 16 & 10 12 13 16 7 8 9 11 13 7 8 9 1
15 14 18 22 22 25 26 1 1n 13 17 18 20 21 25 11 13 15 16 18 18 21 H 13 16 18 21 9 1 13 15 18 [ 20 T I 2
95 SO 8 23 28 29 3 M4 40 14 17 22 23 26 21 32 14 17 19 20 23 23 28 s 17 20 23 27 12 14 17 19 23 12 14 16 1Y
25 22 28 34 35 40 41 49 17 2 27 29 32 33 39 18 21 24 25 28 29 M 18 21 25 28 33 15 18 21 24 28 15 17 20 23
10 26 33 40 41 46 48 57 20 24 32 33 31 38 45 20 25 28 29 32 33 40 20 028 29 33 Y 17 20 24 27 N2 177 20 23 2
90 10 13 16 16 18 19 23 8 10 12 13 14 15 18 g 10 11 11 12 13 1S & 9 11 13 15 7 8 9 11 13 7 8 9 10
15 14 18 21 22 25 26 1 n o133 17 17 19 20 24 mn 13 14 15 17 17 21 no13 1S 17T 2 » 11 12 14 9 10 12 14
64 50 I8 23 28 29 32 33 ) 4 17 21 22 25 26 3 14 17 19 19 22 22 14 16 19 22 26 12 14 16 18 22 12 14 15 I8
25 22 28 3 3 139 41 48 17 24 2 21 n 32 % 18 21 23 24 27 28 1} 17 20 24 271 32 4 17 20 23 27 4 17 19 X
10 26 32 39 41 46 48 56 20 25 30 32 ¥ 31 44 21 25 27 28 31 32 138 20 24 28 32 137 17 20 23 2 1) 16 19 22 2

$ Ventical distance from floor o hands (cm).
§ Percentage of industnal population.
4 The force required to get an object in motion.

* The force required to keep an object In motion.
lLialicized values exceed 8 h physivlogical cniena

-15-
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Maximum accepiable weight of lift for females (kg).

Floor fevel to Knuckle height to Shoulder height to
..‘m. knuckle height shoulder height arm reach
N One lift every One lifi every One lift every
2 2 m 5 9 14 ! 2 s 30 8 s 9 14 [ 2 5 30 8 [ 9 14 1 2 s 30 ]
3 o s min h 3 min h s min h
90 s 6 7 7 3 ] 9 12 b) 6 7 9 9 9 11} 12 4 s 5 6 7 7 7 8
78 7 8 9 9 10 10 n 14 6 7 ] 10 n 1n 12 14 5 6 6 7 ] 8 | 10
76 50 ] 10 10 }] 12 12 13 17 7 8 9 i 12 12 13 16 6 7 7 ] 9 9 10 1]
25 9 1) 12 13 14 14 15 21 8 9 10 13 14 14 15 18 7 7 8 9 0 ' 10 1] 1
10 1 2] " 14 15 16 17 23 9 10 1" 14 15 15 17 20 7 8 9 10 1 4] 12 14
90 [ 7 8 8 9 e. 10 14 6 7 8 9 10 10 11 13 5 6 7 7 7 7 8 9
7s 7 [ 9 10 11 1 13 17 7 | 9 it 12 12 13 15 6 7 ] 8 9 9 9 1
75 s1 50 9 10 n 12 13 14 13 21 4 9 1 13 14 14 s 17 ? | 9 9 10 10 1l 1
25 10 3] 13 15 16 16 18 24 10 1] 12 4 16 16 17 20 8 9 10 10 ] H 12 14
10 n 1 15 17 18 18 20 217 u 12 14 16 17 17 19 22 9 10 [}] 12 13 13 14 16
90 [} 8 8 9 9 9 i 14 6 7 ] 10 1t 1 12 14 b 6 7 8 | | 9 10
75 [ ] 10 1 I 12 12 ) 18 7 8 9 12 (}] 13 14 17 6 7 8 9 9 9 10 12
23 50 10 12 13 13 4 14 16 2 9 10 J] 7] 1S [}) 16 19 ? ] 9 10 ] ] 1l 12 14
25 " 14 15 15 16 17 19 25 10 1" 12 16 17 17 19 22 ] 9 10 12 12 12 14 16
10 13 16 17 17 19 19 2 29 nu 12 14 18 19 19 21 24 9 10 1] 13 14 14 15 1"
90 5 6 7 8 | 8 9 13 5 6 ? 9 9 9 10 12 4 s S 7 7 7 ] 9
75 7 [} 9 10 10 10 12 16 6 7 ] 10 11 1 12 14 b) 6 6 8 8 ] 9 1]
76 S0 ] 10 10 12 12 13 14 19 7 ] 9 I 12 12 13 16 6 7 7 9 10 10 n 12
25 9 1 12 14 }] 1 17 ] 9 10 13 14 14 135 18 7 7 8 10 ] 11 12 14
10 n 13 14 L} 17 17 19 25 ] 10 n 14 15 15 17 20 ? ] 9 1" 12 12 13 135
90 é 7 8 9 10 10 1t 13 6 7 ] 9 10 10 11 13 b 6 7 ? 8 8 9 10
75 7 9 9 F] 12 12 14 18 7 8 9 1 12 12 13 15 6 ? ] 9 9 9 10 i2
s 0 9 10 ] 13 15 [} 16 22 4 9 ] 13 14 14 15 17 7 8 9 10 1] ] 12 14
25 10 12 13 16 17 17 19 26 10 11 12 14 16 16 17 20 8 9 10 1 12 12 13 13
10 n 1) 15 18 19 20 22 30 1 72 14 16 17 17 19 22 ’ 10 1 13 14 14 18 17
90 6 8 8 9 10 10 n 15 6 7 8 10 ] 1 12 14 5 6 7 8 9 9 10 1
75 [ ] 10 1 12 12 13 14 19 7 ] 9 12 13 13 14 17 6 7 8 9 10 10 1t 13
25 $0 10 12 13 14 ) 15 17 23 9 10 1! 14 15 15 16 19 7 8 9 1t 12 12 13 13
25 1) 14 15 16 18 18 20 27 10 it 12 16 17 17 19 22 8 9 10 12 13 13 [B] 17
10 13 16 17 19 20 21 23 3 n 12 14 18 19 9 21 24 9 i0 11 14 13 13 16 19
90 7 3 9 9 10 10 ] 15 6 7 8 9 10 10 1 13 5 6 7 8 9 9 10 i
15 ] 10 th 12 13 13 14 19 7 | § 9 It 12 12 13 15 6 7 8 9 10 10 11 13
76 50 10 12 13 14 15 16 17 23 9 9 il 13 14 14 15 17 7 8 9 1] 12 12 13 13
25 n 1 15 17 18 (1] 20 27 10 1l 12 14 16 16 17 20 8 9 10 12 13 13 15 17
10 13 16 18 19 20 2 23 i1} 11} 12 13 16 17 17 19 22 1 4 10 11 14 15 15 16 19
90 7 9 9 11 12 12 13 18 8 8 9 10 1] [ 1] 12 14 7 7 8 9 10 10 1 12
75 9 1 12 14 (3] 15 16 22 9 10 " 12 1 13 4 17 8 8 9 11 [N 1] 12 14
M 51 50 1] 13 14 16 18 8 20 7 10 tl 13 14 15 [} 17 19 ? 10 " 12 13 13 14 17
25 13 13 17 19 21 21 214 32 12 13 14 16 17 17 19 22 10 " 12 14 15 15 16 19
10 14 18 19 2 24 24 27 36 13 I4 16 18 19 19 0 24 " n 14 15 16 16 8 21
9% ] 10 1 1 12 12 14 19 8 8 9 12 12 12 14 16 7 7 8 10 (3} 1 12 14
75 10 12 13 14 15 15 17 2 9 10 (B 13 14 14 16 18 8 8 9 12 12 12 14 té
25 0 12 15 16 17 18 19 21 28 10 1 13 16 1?7 17 18 2t 9 10 1] 13 14 14 16 18
25 14 ” 19 20 22 22 24 3 12 13 14 18 19 19 21 24 10 ] 12 15 16 6 18 M|
10 Ié 20 21 23 25 15 28 38 13 14 16 19 21 21 23 7 1 12 14 17 18 1] 20 23

$ Box width (the dimension away from the body) (cm).
“Mn..-.o-_ distance of lift (cm).
ercentage of indusirial population.
lalicized w-_...o- exceed 8 h physiological cnicna -13- Reduce by 15% for no handles




Maximum acceptable weight of lower for females (kg).

Knuckie height to Shoulder height to Arm reach to
. £t = fioor level knuckle height shoulder height
m m g One lower every One lower every One lower every
; £ £ 5 9 14 ] 2 5 30 8 s 9 14 1 2 5 30 ] 5 9 14 1 2 (] 30 8
a s min h s min h s min h
90 5 6 7 7 8 8 9 12 6 6 7 8 9 10 10 13 ) s s 6 7 7 7 9
75 6 8 8 9 10 10 " 14 7 | § 8 10 " 12 12 15 s 6 6 7 8 9 9 H
76 50 7 9 10 t 12 12 13 17 ] 9 10 12 13 14 4 18 7 ] ] | § 10 10 10 13
25 14 3] 12 12 14 4 15 20 9 1 1] 13 15 17 17 2 [ ] 9 9 10 ] 12 12 15
10 10 13 13 14 15 16 17 23 H ) 12 13 15 17 19 19 24 14 10 10 1 12 4 14 17
90 6 7 7 8 9 10 10 4 7 s s 9 10 n 11 14 5 6 6 6 7 8 8 10
135 7 L] 9 10 1 12 13 17 [ ] 9 9 1 12 13 13 17 7 7 ] ] 9 10 10 12
75 51 50 ] 10 1] 12 14 14 [} 20 10 11 n 13 15 16 16 20 8 9 9 9 1] 12 12 13
25 10 12 13 14 16 17 18 24 11 13 13 15 17 19 19 23 9 10 1] 11 12 13 13 17
10 n 13 14 16 18 t9 20 n 13 15 15 17 19 20 21 26 10 n 12 12 14 s 15 19
90 6 ] 9 10 10 11 14 7 | 8 0 1] 12 12 15 b 6 6 7 ] 9 9 1
75 8 10 10 1l 12 12 13 17 8 9 9 12 13 15 15 19 7 7 [ 9 10 11 " 13
23 50 14 " 12 13 14 [} 16 21 10 t n 14 16 18 18 22 [ ] 9 9 10 12 13 13 16
25 1) 13 14 (3] 17 17 19 25 1 13 13 16 19 20 20 26 9 10 3] 12 13 1$ 15 19
10 12 15 16 17 19 20 21 28 13 15 15 19 21 Pz 23 29 10 12 12 13 15 17 17 P4
90 ] 6 7 8 8 9 10 13 6 6 7 8 9 10 10 13 ) b ) 5 6 7 ] ] 10
75 6 8 8 9 10 1" 12 16 7 8 8 10 H 12 12 15 ) 6 6 8 9 9 9 12
76 50 8 9 10 tH 13 13 14 19 8 9 10 12 13 14 14 (1] 7 8 8 9 10 1" 1 14
25 9 1 12 13 15 16 17 22 9 ] H 13 15 17 17 21 [ 14 9 (1] 12 13 1 16
10 10 13 13 15 17 18 19 25 n 12 13 15 17 19 19 24 9 10 10 12 13 15 B) 19
90 6 7 7 9 10 10 " 15 7 8 8 9 10 11 1] 14 ) 6 6 7 8 9 9 1
75 7 3 9 1] 12 13 14 18 8 9 10 11 12 13 13 17 7 7 ] 8 10 10 10 13
49 5t 50 ] 10 1 13 15 15 16 22 10 i It 13 15 16 16 20 ] 9 9 [{1] il 13 13 16
25 10 12 13 3] 17 8 19 26 i 13 13 15 17 19 19 13 9 10 1] 12 1 15 15 8
10 11 13 14 17 19 20 22 29 13 15 [ 17 19 21 21 26 10 n 12 13 15 16 16 21
90 6 8 8 9 10 " 12 15 7 8 8 10 It 12 12 [B) 5 6 6 8 9 9 9 12
75 ] 10 10 H 13 13 14 19 8 9 10 12 13 s (3] 19 7 7 8 9 10 12 12 14
25 50 9 11 12 14 15 16 17 23 10 H H 14 16 18 18 2 8 9 9 t 13 14 14 17
25 1 13 4 16 18 19 20 27 1l 13 13 16 19 20 20 26 9 10 11 13 15 16 16 20
10 12 15 16 8 20 21 2} 30 13 15 (3] 19 21 23 23 29 10 12 12 15 16 8 18 2)
90 6 8 9 9 10 11 12 15 7 8 8 9 10 1 11 14 6 6 7 9 9 9 12
73 8 10 " tH 13 13 14 19 8 9 9 ] 12 13 13 17 7 |} 8 9 10 1] " 4
76 50 10 12 13 14 15 16 17 23 10 11 ] 13 15 16 16 20 ] 9 10 11 1 14 14 17
25 11 14 15 16 18 19 20 27 1] 13 1 15 17 19 19 23 9 11} [} 13 15 16 16 20
10 13 16 17 18 20 21 23 30 J2 14 15 17 19 21 U 26 11} 12 13 14 16 18 18 23
90 7 9 9 1t 12 13 4 18 8 9 9 10 11 12 12 15 7 8 8 8 10 1" 11 13
75 9 1l 1l 13 15 16 17 22 9 tH " 12 14 3] 15 19 8 9 10 10 12 13 13 16
AL 51 50 10 1) 14 16 18 19 20 27 11 13 13 14 16 1 18 22 10 il i 12 14 15 15 19
25 12 15 16 19 21 22 24 n 13 15 15 17 19 i) 21 26 11 13 13 14 té 18 18 22
10 14 17 18 U 24 25 27 35 16 17 17 19 21 23 23 29 13 15 15 16 1] 20 20 25
90 8 10 10 " i3 13 14 19 8 9 9 1l 12 13 13 17 7 8 8 9 1] 12 12 15
75 10 12 13 14 15 16 17 23 9 1 il 13 15 16 16 pd) 8 9 10 1 13 14 14 18
25 50 12 14 15 17 19 20 21 28 11} 13 13 16 18 20 20 25 10 1 1 14 15 17 17 21
25 1 17 18 20 22 23 24 k3 ) 13 15 15 18 21 23 2) 29 1 13 13 16 1] 19 19 24
10 15 19 20 22 25 26 28 ¥ 15 17 17 21 23 26 26 3 13 15 15 18 20 22 22 28
{ Box width (the dimension away from the body) (cm).
i Vertical distance of lower (cm).
| Percentage of industrial population.
1ahicized values exceed B h physiological criteria -14- Reduce by 15% for no handles



Maximum acceptable forces of push for females (kg).

o 2 1 m push 7 6 m push 15 2 m push 30 5 m push 45 7 m push 61-0 m push
.W € One push cvery One push every One push every One push every One push every One push every
S m 6 12 | 2 S 3 8 15 22 1 2 5 3 &8 25 35 1 2 5 30 8 | 2 5 30 8 1 2 5 30 8 2 S 30 8
r & s min h min h s min h min h min h min h
Initial forcesy
90 14 15 17 18 20 2t 22 IS 16 16 16 18 19 20 12 14 14 14 15 16 17 12 13 14 15 17 12 13 14 15 17 12 13 14 S
75 17 18 21 22 24 25 7 18 19 19 20 22 23 24 i1s 17 17 17 19 20 21 15 16 17 19 2 15 16 17 19 21 14 15 17 19
135 50 20 22 25 26 29 30 32 21 23 23 24 26 27 29 18 20 20 20 22 23 25 18 19 21 22 25 18 19 21 22 25 17 18 20 22
25 24 25 29 30 33 35 W 25 26 27 28 M 32 M 20 23 23 24 26 21 29 20 22 24 26 29 20 22 24 26 29 20 21 23 26
10 26 28 33 34 38 39 4i 28 30 30 31 34 3% 38 23 26 26 26 29 31 32 2y 25 27 29 3 23 25 21 29 13 22 24 26 29
90 14 1S 17 18 20 21 22 14 1S 16 17 19 19 21 I 13 14 14 16 16 17 12 14 15 16 I8 12 14 1S 16 18 12 13 14 16
75 17 18 2t 22 24 25 27 17 18 20 20 22 23 25 14 16 17 17 19 20 21 15 16 18 19 21 15 16 18 19 21 15 6 17 19
89 S0 20 22 25 26 29 30 3 20 21 23 24 27 28 30 16 19 20 21 23 24 25 18 20 21 23 26 18 20 21 23 26 18 19 20 23
25 24 25 29 30 33 3 W 23 25 27 28 M 33 M 19 22 23 24 27 28 29 21 23 24 26 30 21 23 24 26 30 20 22 24 7
10 26 28 33 34 38 39 4l 26 28 31 32 35 3 ¥ 22 24 26 27 3 31 33 24 26 28 30 33 246 26 28 30 33 23 25 26 30
90 112 14 14 16 17 18 I 12 14 14 16 16 17 9 11 12 12 13 14 1S5 1 12 12 13 15 1 12 12 13 15 10 11 12 1
75 14 s 17 17 19 20 N 14 IS 17 17 19 20 2 i1l 13 14 15 16 17 18 13 14 15 16 I8 13 14 15 16 I8 12 13 14 16
57 S0 16 17 20 21 23 24 25 16 18 20 21 23 24 25§ 4 1S 17 18 19 20 2 15 17 18 19 22 15 17 18 19 22 15 t6 17 19
25 19 20 23 24 27 28 30 19 21 23 24 27 28 29 16 18 20 20 23 24 25 18 19 2 22 2§ 18 19 21 22 25 17 19 20 23
10 21 23 26 27 30 3t N 22 23 26 27 30 M 33 I8 20 22 23 25 26 28 20 22 23 25 28 20 22 23 25 28 19 21 23 25
Sustained forces*®
90 6 8 10 10 11 12 14 6 7 1 7 8 9 11 s 6 6 6 7 7 9 s 6 6 6 8 s 5 5 6 8 4d 4 4 6
75 ? 12 14 14 16 17 2 9 10 11 1t 12 13 16 7 & 9% 9 10 1t 13 7 & 9 9 12 7 & 8 8 11 6 6 6 9
133 S0 12 16 19 20 21 23 28 12 14 14 15 16 17 2 10 11 12 12 14 14 18 10 11 12 12 16 .10 11 11 15 & 8 9 12
25 16 20 24 25 27 29 36 1s 17 18 18 20 22 27 12 14 IS 16 17 18 22 13 14 15 15 n n 133 14 n 10 10 11 1S
10 18 23 28 29 32 34 42 18 20 21 22 24 26 32 14 17 18 18 20 22 27 15 17 17 18 25 14 15 16 17 22 12 12 13 17
90 6 7 9 9 10 It 13 6 7 8 8 9 9 11 s 6 6 7 7 8 10 5 6 6 7 9 5 6 6 6 8 46 4 5 6
75 & 11 13 13 15 16 19 10 11 11 13 13 17 7 & 9 10 1 11 14 & 9 9 10 13 7 8 8 9 12 6 6 1 9
89 50 1 15 18 18 20 21 26 12 13 15 15 17 18 22 » 1 13 13 14 15 19 10 12 12 13 17 e 11 n 12 ié6 8 9 9 1
25 M4 18 22 23 25 21 33 s 17 19 19 21 23 28 12 14 16 16 18 19 24 13 Is 15 16 22 12 14 14 15 2 n n 12 1
10 17 22 26 27 30 32 39 17 20 22 23 25 27 3} 4 .17 19 19 21 23 28 16 18 18 19 26 4 16 17 18 24 13 13 14 18
90 s 6 8 8 9 9 12 6 7 1 7 8 9 N s 6 6 6 1 7 9 s 6 6 6 8 s 5 S5 6 7 46 4 4 6
75 7 9% 1t 12 13 14 17 & 10 10 11 12 12 15 7 & % 9 10 10 13 7 &8 8 9 12 7 7 8 8 11 6 6 6 8
57 SO0 10 13 15 16 17 18 23 In 13 1 14 16 17 2 1 12 12 13 14 17 10 11 11 12 16 ? 10 10 11 15 8 &8 8 I
25 2 16 19 20 22 23 29 14 17 18 18 20 21 26 12 14 IS IS 17 18 22 12 14 4 15 20 n 13 13 14 19 10 10 11 14
10 s 19 23 23 26 28 M 17 20 21 21 23 25 13 14 16 17 18 20 21 26 IS 16 17 18 24 13 15 16 16 22 12 12 13y 1

! Vertical distance from floor to hands (cm).

j Percentage of industrial population.

| The force required to get an object in motion.

' The force required to keep an object in motion.
talicized values exceed 8 h physiological criteria

-16-



Maximum acceptable forces of pull for females (kg).

. 21 mpull 76 m pull 152 m pull 30 5 m pull 45 7 m pull 61 0 m pull
b+ ] One pull every Onc pull every One pull every One pull every One pull every One pull every
Mu m 6 12 | 2 5 Y 8 15 22 1 2 5 30 8 25 35 1 2 s 3 8 | 2 s 3 8 | 2 s 3 8 2 5 3 8
© o i . . . . .
T a s min h s min h s min h min h min h min h
Initial forcesy
90 13 16 17 18 20 21 22 13 14 16 16 18 19 20 10 12 13 14 15 16 17 12 13 14 15 1 12 13 14 15 17 12 13 14 15
75 16 19 20 21 24 25 26 16 172 19 19 21 22 24 12 14 16 16 18 19 20 14 16 17 18 20 14 16 17 18 20 14 15 16 18
135 50 19 22 24 25 28 29 M 19 20 22 23 25 26 2% 14 16 )9 19 21 22 24 17 18 -20 21 24 17 18 20 21 24 16 18 19 2
2 21 25 28 29 32 3 35 20023 25 26 29 30 N 16 19 21 22 25 26 27 19 21 23 24 27 19 21 2y 4 7 19 20 22 25
10 24 28 3 32 36 370 24 26 28 29 32 34 36 18 21 24 25 27 29 30 22 24 25 21 3 22 24 25 11 M 2y 23 24 27
90 14 16 18 19 20 22 23 14 IS 16 17 19 20 21 10 12 14 14716 17 I8 13 14 15 16 18 I3 14 U5 16 1812 4 14 16
75 16 19 21 22 25 26 27 17 18 19 20 22 23 25 12 15 17 17 19 20 2 15 16 18 19 2I 1S 16 18 19 21 I1Is 16 17 19
89 50 19 23 25 26 29 30 32 19 21 23 24 26 271 9 14 17 19 20 22 23 25 18 19 21 22 25 18 19 21 22 25 17 18 20 22
2% 22 26 29 3 33 3 W 22 24 26 27 W N .3 16 20 22 23 26 27 28 20 22 24 25 9 20 22 24 25 29 20 21 23 26
10 2% 29 32 3 3 ¥ 4 2 27 29 30 ¥ 3 ¥ 18 22 25 26 29 30 32 23 25 26 28 32 2 25 26 28 22 24 25 29
90 1S 17 19 20 22 23 24 IS 16 17 18 20 21 22 1o13 15 15 1718 19 13 14 15 17 19 13 14 15 1719 13 14 18 17
| 75 17 20 22 23 26 27 28 17 19 20 21 23 24 26 13 15 17 18 20 21 22 ‘t6 17 18 20 22 16 17 18 20 22 Is 16 18 20
7 0 20 24 26 27 3 32 13 20 22 24 25 28 29 30 15 18 20 21 23 24 26 18 20 22 23 26 18 20 22 23 26 18 19 21 23
25 23 27 30 31 35 36 18 23 25 27 29 32 33 35 17 21t 23 24 27 28 30 21 23 25 21 30 210 23 25 27 30 21 22 24 27
100 26 31 34 35 39 40 43 26 28 31 32 35 371 39 19 23 26 27 3 N 33 24 26 28 30 34 24 26 28 30 34 23 25 27 30
Sustained forces®
90 6 9% 10 10 1 12 15 7 8 9 9 10 11 13 6 7 7 8 8 9 1 6 7 1 8 190 6 6 1 1 9 s 5 S 7
75 8§ 12 13 14 15 16 20 ® I 12 12 13 14 18 7 9 10 10 Wi 12 1S & 9 10 10 14 2 9 9 9 1 7 1 1 10
135 SO 10 6 17 18 19 21 25 12 13 15 16 11 18 22 9 11 13 13 14 15 19 0 on 12 v Nn 0 1 1 12 16 8 9 9 12
25 13 19 1 21 23 25 3 1¢ 16 18 19 1 22 N H 14 15 16 11 19 2} 13 15 15 16 21 12 13 14 14 19 10 11 1t 15
10 15 22 214 25 21 19 ¥ 16 19 M 212 24 26 31 13 16 18 18 20 22 1 15 17 17 18 2§ ¢ 15 16 11 23 12 12 13 W
90 6 9 10 10 11 12 14 7 & 9 9 10 10 13 s 6 7 1 8 9 1 6 7 1 1 10 s 6 6 1 9 5 5 s 7
75 & 12 13 13 15 16 19 9 10 11 12 13 14 17 7 & 10 10 11 12 14 & 9 9 10 1) 7 & 9 9 1 6 7 1 9
89 SO 10 15 16 17 19 20 25 nm o113 15 15 16 18 22 o M 12 13 14 5 18 10 12 12 13 17 * 1N n 12 15 8 8 9 12
15 12 18 20 21 23 24 X 14 16 18 18 20 22 27 m o113 o151 1718 n 12 14 15 15 2 nmn I3 13 14 19 10 10 1 1S
10 16 20 23 24 2 28 35 16 18 2 N 23 25 N 1315 17 18 20 21 26 15 16 17 18 24 13 IS 16 16 22 13 12 13 11
90 s 8 9 9 10 n 1 6 7 8 8 9 10 12 r 6 7 1 7 8 10 6 6 6 1 9 s 6 6 6 8 e S5 5 6
75 7 1 12 12 13 14 18 & -9 11 1 12 13 16 7 & 99 9 10 11 13 7 ¢ 9 9 12 7 & 8 8 1l 6 6 6 9
57 50 ® J6 15 16 17 18 23 10 12 13 14 15 16 20 & o n n i3 14 17 9 1 1 12 16 9 10 10 11 |4 &8 & 8 11
25 moros 19 22 1 13 15 16 17 19 20 24 10 12 14 14 16 17 21 H 13 13 14 19 n o2 12 13 1n 9 10 10 13
10 13 20 21 22 24 26 3N Is 17 19 220 22 23 28 12 14 16 16 18 19 24 13 15 16 16 22 122 14 14 15 20 n nm 12 16

Vertical distance from floor to hands (cm).
Percentage of industrial population.

T'he force required to get an object in motion.
T'he force required to keep an object in motion.
1alicized values exceed 8 h physiological criteria

-18-




Maximum acceptable weight of carry (kg).

e

wn 2-1 m carry 4.3 m carry 8-5 m carry
-+ -
.m..v e One carry every One carry every One carry every
2 m 6 12 | 2 5 30 8 10 16 | 2 5 30 8 18 24 1 2 S 3 8
T & min h min h min . h
. Males
90 10 14 17 17 19 21 25 9 11 15 15 17 19 22 10 1t 13 13 15 17 20
75 14 19 23 23 26 29 34 13 16 21 21 23 26 30 13 15 18 18 20 23 27
I 50 19 25 30 30 33 38 4 17 20 27 27 30 34 39 17 19 23 24 26 29 35
25 23 30 37 37 41 46 54 20 25 33 33 37 41 48 21 24 29 29 32 36 43
10 27 35 43 43 48 54 63 24 29 38 39 43 48 57 24 28 34 34 38 42 50
90 13 17 21 21 23 26 31 it 14 18 19 21 23 27 13 15 17 18 20 22 26
75 18 23 28 29 32 36 42 t6 19 25 25 28 32 137 17 20 24 24 27 30 35
79 SO 23 30 37 37 41 46 54 20 25 32 33 36 41 48 22 26 31 31 35 39 46
25 28 37 45 46 51 ST 61 25 30 40 40 45 50 59 27 32 38 38 42 48 56
10 33 43 53 53 59 66 18 29 35 47 47 52 59 69 32 38 44 45 50 56 65
Females
90 112 13 13 13 13 18 9 10 13 13 13 13 18 10 11 12 12 12 12 16
75 13 14 15 15 16 16 21 1m 12 15 15 16 16 21 12 13 14 14 14 14 19
105 50 15 16 18 18 18 18 25 12 13 18 .18 18 18 24 14 15 16 16 16 16 22
25 17 18 20 20 21 21 28 14 1S 20 20 21 21 28 1s 17 18 18 19 19 25
10 19 20 22 22 23 23 31 16 17 22 22 23 23 3l 17 19 20 20 21 21 28
90 I3 14 16 16 16 16 22 10 11 14 14 14 14 20 12 12 14 14 14 14 19
75 I1s 17 18 18 19 19 25 113 16 16 17 17 23 14 15 16 16 17 17 23
72 50 17 19 21 21 22 22 29 13 15 19 19 20 20 26 16 17 19 19 20 20 26
25 20 22 24 24 25 25 133 Is 17 22 22 22 22 30 18 19 21 22 22 22 30
10 22 24 27 27 28 28 137 17 19 24 24 25 25 133 20 21 24 24 25 25 133

Vertical distance from floor to hands (cm).

Percentage of industrial population.
alicized values exceed 8 h physiological criteria




