B11 Ergonomics

Tabile D.1 — Maximum acceptable weight of lift for males (pounds—force*)
2-hand symetrical lift
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90§13 156 20124 29 31 31]37Q18 22 26129 31 31 35(37013 18 20]22 22 24 26|29
30[75820 24 29135 42 44 46]53022 31 35|40 40 42 46] 51418 22 26|31 31 31 35{37
50026 33 37148 55 59 62| 70029 37 44148 51 53 57| 64122 29 33]37 37 40 44|48
90§13 18 20126 29 33 33[37418 24 29133 33 35 40[42]13 18 20[ 26 26 26 31}33
30|20 75020 24 20|37 42 46 48| 55824 33 37)144 44 46 5155018 24 26|33 33 35 40| 44
50§29 33 40151 57 62 647583t 42 46155 55 57 64| 70022 31 35|42 44 44 51]5%
9018 20 24|20 33 35 37 44522 29 3340 40 42 46{51J18 22 24]31 31 31 35140
10§ 75024 29 33[42 48 53 53| 62829 37 44[46 53 55 59| 66§22 290 33|40 40 42 46{51
50833 40 46|57 64 70 73] 84037 48 55|60 66 68 77| 84026 35 42]51 51 53 59|64
80 22128 33 290 31 31 35 22
75 A142 48 40 40 42 46 26
50 42157 64 48 51 53 57 37
90 22131 33 33 33 35 40 24
75 31|44 51 44 44 46 51 31
50 44159 68 55 55 57 64 40
80 26135 40 40 40 42 486 26
75 51 57 51 53 55 59 3
50§ 66 66 66 68 77
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50§37 44 53}68 77 84 86 62 64 66 73
90122 26 31140 44 48 51 44 44 486 51
10f 7533 40 49157 66 70 73 57 59 62 68
50144 53 62|77 88 95 97 73 75 77 86
T
NOTES:

a) Horizontal distance measured from chest (or forward foot) to hand grasp (inches)
b) Vertical distance of lift (inches)

c} Percent of industrial populaltion capable of performing it without excessive stress
*) Rounded from original metric study

Adapted from 8. Snook, V. Ciriello, 1991, reproduced with permission
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B11 Ergonomics

Table D.2 -~ Maximum acceptable weight of lift for females (pounds force )
2-hand symetrical Ilift

Floor level to Knuckle height to Shoulder height to
knuckde height shoulder height am reach

One iift every One lift every One lift every

FPLZON—DOITL
FRO——-Im<y
“ZmoImue

15 18 18 18
18 20 20 22
15 15 15 18
18 20

24

[s8BE 8T VR

NOTES:

a) Horizontal distance measured from chest (or forward foot) to hand grasp (inches)
b) Vertical distance of lift (inches)

c) Percent of industrial populaltion capable of performing Bt without excessive stress
*} Rounded from original metric study

Adapted from S. Snook, V. Ciriello, 1891, reproduced with permission
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B11 Ergonomics

Tabie D.3 — Maximum acceptable weight of lower for males (pounds force "

Shoulder height to
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One lower every

Knuckle height to

shoulder height

One lower every

Floor level to
knuclde height

One lower every

TLUETOWZ -
prop-2R V1Y of Y L T g

BIOX-NOZ|<

RIGWIG

InY88e
A5 BLAe
YnBRAS
RE&EBNES

REVBRAI
2RREIS
CRIRKRE
IGRRBI

A¢YB B
BIBB3
BIBHEBS
»33IRea

70
01
3

251 59 70077 80 90 sohi12

NOTES:

.
3
i
e B
i
s

x
334
mMWm
i1
SRET
mmmW
iz
1}

Adapted from S. Snook, V. Ciriello, 1891, reproduced with permission
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Bi1 Ergonomics N
Table D.4 — Maximum acceptiable weight of lower for females (pounds force *)
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NOTES:
a) Horizontal distance measured from chest (or forward foot) to hand grasp (inches)
b) Vertical distance of lower (inches)
c) Percent of industrial populaltion capable of performing lower without excessive stress
*) Rounded from original metric study

Adapted from S. Snook, V. Ciriello, 1991, reproduced with permission
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B11 Ergonomics N
Table D.5 - Maximum acceptable forces of push for males (pounds-force*)

One push every One push every One push every
———— ————————
|514125308|5141J2r5308514125308
l sec min hr | sec min hr § sec min hr

INITIAL FORCES (c)
ush

h ush

90 33 35 40 a3
75§20 37|46 48 53 29 44 45
50037 48|59 62 68 35|48 51 57 59
90§22 20]35 37 42 425118 22|29 29 33 33
37| 7531 4048 48 55 57|e8f24 29|37 40 44 46
50040 51|62 64 73 75]88)31 37|48 51 57 59
80J22 20|35 37 40 42[51f18 22|26 29 31 33
25|75]31 40|46 48 55 57|68j24 20)|37 37 42 44
L_ls0]40 51{62 64 70 73]86]31 37|48 48 55 57

INITIAL FORCES (c)
150 foot push

90 42 42|53 A 35
75 55 55]68 35 40 46 46
50 68 _68)84 44 51 57 57
907 - 42 48 48|59 31 35 42 42
a7y 7s- - 53 62 62|77 —~ |40 46 53 53
S00— -— 159 66 77 771979—- - 151 57 66 66
90— - |31 35 42 42|51]- - |26 31 35 35
25§75~ -~ |40 46 53 53|66)—- - |35 40 40 46
_50--5157666681-—44485757

SUSTAINED FORCES (d)

a 100 foot push 150footeush
90-—1822262935'—-151822
57|75~ - |24 29 35 40|45]- - |22 24 29
508— — |33 37 44 51162~ - |26 31 37

80— - ]18 22 26 29|35]- - |15 18 20
37| 75— -~ |24 29 35 40|48)- - |20 24 29 3
50— -~ |33 37 44 51588~ -~ |26 31 37 42
90— -~ 118 20 24 20|33)- -~ |15 18 20 24|20]- - |- 15 18 20[22
25|75~ - |24 29 33 37|44~ - |20 24 26 3|37f- - |- 20 22 26]31
}_2- — |31 35 42 48|57]- - |26 31 35 40|48~ - [- 26 31 33]40
NOTES:

a) Vertical distance from floor to hands {inches)

b) Percent of industrial population capable of performing push without excessive stress
¢} The force required to start an object into motion

d) The force required to keep an object in motion

*) Rounded from original metric study

Adapted from S. Snook, V. Ciriello, 1991, reproduced with permission
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B11 Ergonomics o
Table D.6 - Maximum acceptable forces of push for females (pounds—force*)

Ona push every One push every One push every

13 13 15 15
2090|3515 18|20 20 22 24
37| 4622 24]26 26 31 H
o013 15 20 22 20] 2411 13]13 15 15 18
|35751824292933 29 20 22 24 24
50024 33|40 40 44 40 29 29 31 33
0§11 13|18 18 20 200 24f11 13|13 13 15 15
22175915 20)24 26 29 26 20 20 22 22
50822 29133 35 37 a7
INITIAL FORCES (c)
a) (b 100 foot push 150footgush 200 foot push
90-—2629313337--—2629313337'—-—-26293133
5375——3335374246——3335374248-—--31333742
50—-4042464855—-4042464855-——37404448
90—-2631333540-—-2631333540---26293135
3575--3335404246-—-3335404246—-—33353742
50—-—4044465157--4044465157--——40424451
200 — - |24 26 26 29|33]- - |24 26 26 29|33][- - |- 22 24 26|29
2275--2931333540-—2931333540—--—26293135
50--3337404248——3337404248—--—33353742
. I _
SUSTAINED FORCES (d)
a 100 foot push 150 foot gush 200 foot push 3
A
90—-—1113131313-—1111111318—--99913
p'ls——1518202026-—1518181824-——-13131320'
50—-2224262635-—2022242433-——-18182026
gofl— - |11 13 13 15}20f- - |11 13 13 13]183- - |- 9 9 11]13
3575--—1820202229--1518182026—--13131520
50—-2226262937--2234242635-—--18202026
ool—- - |11 13 13 13]18f- - |11 11 11 133150- ~ |- 9 9 9|13
2275-—1518182026--1515181824-——-13131318
50--—2224242635--2022222433-—-—18181824
_ _ AR S

NOTES:

g) Vertical distance from floor to hands (inches)

b) Percent of industrial population capable of performing push without excessive siress
c) The force required to start an object into motion

d) The forcae required to keep an object in motion

*) Rounded from original metric study

Adapted from S. Snook, V. Ciriello, 1991, reproduced with parmission
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B11 Ergonomics -
Table D.7 — Maximum acceptable forces of pull for males and females (pounds—force*)

One pull every One pull every One puk every

' T ——————
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Females — INITIAL FORCES (c)
I 25 foot pul ult
29 35(37 40 44 46]48[29 31]35 35 40 42|44]22 26]29 31 33 35|37
53|75J35 42|44 46 53 55|57 42 42 46 48|53]26 31|35 35 40 42)as
42 48|53 55 62 64|68J42 44]48 51 55 57|62f31 35|42 42 46 58|83
31 35|40 42 46 48| 51[31 33|35 37 42 44|46]22 26|31 31 a5 3740
35| 75035 42|45 48 53 57|50)37 40|42 44 48 5155026 33|37 37 42 44|45
42 51|55 57 64 66|70042 46|51 53 57 59)64)31 37|42 44 48 51|55
33 37|42 44 46 51|53 33 35|37 40 44 46|48[24 20|33 33 o7 40|42
37 44|48 51 57 59)62]37 42|44 56 51 53|57]29 3337 40 44 46|48
44 53|57 59 68 70]73J44 48|53 55 62 6416633 40]44 48 51 53|67

by
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R
emales — SUSTAINED FORCES (d)
ﬂ 7 foot pult 25 foot pull 50 foot pufl

90Q13 20|22 22 24 26)33J15 18|20 20 22 2429113 15115 1B 18 20|24
53| 7518 26|29 31 33 35| 44J20 24126 26 29 31|40]15 20|22 22 24 26|33
5022 35|37 40 42 463155426 29133 35 37 40148020 24)129 29 31 33| 42
90J13 20122 22 24 26[31]15 18|20 20 22 22| 29011 13} 15 15 18 20|24
B5]75018 26|20 20 33 35|42J20 22124 26 29 313715 18|22 22 24 26( 31
50§22 33§35 37 42 44155024 29133 33 35 40148420 24|28 29 31 33|40
9011 18120 20 22 2429913 15|18 18 20 22| 26§11 13|15 15 15 18|22
22{75Q15 24126 26 29 31|40)18 20)24 24 26 29| 3515 18|20 20 22 24|29
50020 31|33 35 37 40)51022 2629 31 33 35]44]18 22|24 26 290 31] 37

NOTES:

a) Vertical distance from floor to hands (inches)

b) Percent of industrial population capabie of performing pull without excessive stress
¢) The force required to start an object into motion

d) The force required to keep an object in motion

*) Rounded from original metric study

Adapted from S, Snook, V. Cirello, 1991, reproduced with permission
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B11 Ergonomics _
Table D.8 ~ Maximum acceptable weight of carry for males and females (pounds—force*)

One carty every One carry every One carry avery
6 1211 2 5 3018 J15 22]1 2 5 3so]e §25 35[1 2 5 308
86C min b | sec mn hef sec ] min____]hr]

239382

NOTES:

a) Veartical distance from floor to hands (inches)

b) Percent of industrial population capable of carrying without excessive stress
*} Rounded from original metric study

Adapted from S. Snook, V. Ciriello, 1991, reproduced with permission
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