Liberty Mutual Tables for Lifting, Carrying, Pushing and Pulling

Also known as the Snook Tables
Design Goals -- US Traditional Units -- inches, feet and pounds

From

S. H. Snook and V. M. Ciriello

The design of manual handling tasks: revised tables of maximum acceptable weights and forces
Ergonomics 34(9):1197-1213, 1991

Notes on reported values:

For design goals, 75% acceptable for women was selected as the appropriate target.

In some cases, multipliers (adjustment factors) are provided to adjust to 75% acceptable for males
and to an upper limit representing 25% acceptable for men.

The format and some content of the tables have been changed from the original.
There was also a harmonization of frequencies in the carry, push, and pull tables
that required some judgment of what the value should be.

In the carry, push and pull tables, OR (out of range) is used for some combinations
of frequency and distance that were not in the reported range of results.

The data were converted from the
original tables which reported the data in mks units.
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Liberty Mutual Design Goals for Lifting / Lowering

US Traditional units
Loads in pounds

Above Shoulder

Horizontal Distance (Front of Body to Hands) [in]

(above 54 in) 7 10 15
Distance of Lift [in] Distance of Lift [in] Distance of Lift [in]
Frequency 10 20 30 10 20 30 10 20 30
1/8h 1/8h 35 31 29 29 26 24 26 24 22
1/30 min 2/1h 31 26 24 24 22 20 22 20 18
1/5 min 12/1h 26 24 22 22 20 18 20 20 18
1/2 min 30/1h 26 24 22 22 20 18 20 20 18
1/1 min 1/1 min 26 24 20 20 20 18 20 18 15
1/14s 4.3 /1 min 20 20 18 18 18 13 18 18 13
1/9s 6.7 /1 min 18 18 15 15 15 13 15 15 13
1/5s 12/ 1 min 18 18 13 13 13 11 13 13 11
Knuckle to Shoulder Horizontal Distance (Front of Body to Hands) [in]
(between 29 and 54 in) 7 10 15
Distance of Lift [in] Distance of Lift [in] Distance of Lift [in]
Frequency 10 20 30 10 20 30 10 20 30
1/8h 1/8h 40 37 33 37 33 31 37 33 31
1/30 min 2/1h 35 31 29 31 29 26 31 29 26
1/5 min 12/1h 31 29 26 29 26 24 29 26 24
1/2 min 30/1h 31 29 26 29 26 24 29 26 24
1/1 min 1/1 min 29 26 24 26 24 22 26 24 22
1/14s 4.3 /1 min 24 24 20 20 20 18 20 20 18
1/9s 6.7 /1 min 22 22 18 18 18 15 18 18 15
1/5s 12/ 1 min 20 20 15 15 15 13 15 15 13
Floor to Knuckle Horizontal Distance (Front of Body to Hands) [in]
(below 29 in) 7 10 15
Distance of Lift [in] Distance of Lift [in] Distance of Lift [in]
Frequency 10 20 30 10 20 30 10 20 30
1/8h 1/8h 51 48 42 42 40 35 40 37 31
1/30 min 2/1h 37 35 31 31 31 26 29 29 24
1/5 min 12/1h 33 33 29 29 26 22 26 24 22
1/2 min 30/1h 33 33 29 26 26 22 26 24 22
1/1 min 1/1 min 31 31 26 26 24 22 24 22 20
1/14s 4.3 /1 min 29 26 24 24 20 20 24 20 20
1/9s 6.7 /1 min 26 24 22 22 20 18 22 20 18
1/5s 12/ 1 min 22 20 18 18 15 15 18 15 15

Adaptation of the Tables published by Snook and Ciriello in 1991.

The Design Goal is 75% Acceptable for Women.

Adjustment Factors

The Design Goal for Men only may be 2 times higher than the table values.
The Design Goal for Lowering is approximately the same as Lifting.

The Upper Design Limit for Lifting (equivalent to 25% Acceptable for Men) is about 2.7 times the table value.
The Upper Design Limit for Lowering (equivalent to 25% Acceptable for Men) is about 3 times the table value.
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Liberty Mutual Design Goals for Carrying
US Traditional Units
Loads in pounds (OR = Out of Range of Tables)

Carrying at about waist height
(elbows bent)

Distance of Carry [ft]

Frequency 7 14 27
1/8h 1/8h 46 46 42
1/30 min 2/1h 35 35 31
1/5 min 12/1h 35 35 31
1/2 min 30/1h 33 33 31
1/1 min 1/1 min 33 33 31
1/20s 3/1 min 31 26 26
1/10s 6/ 1 min 29 24 OR

Carrying with arms extended below waist

(elbows straight)

Distance of Carry [ft]

Frequency 7 14 27
1/8h 1/8h 55 51 51
1/30 min 2/1h 42 37 37
1/5 min 12/1h 42 37 37
1/2 min 30/1h 40 35 35
1/1 min 1/1 min 40 35 35
1/20s 3/1 min 37 29 31
1/10s 6/ 1 min 35 24 OR

Adaptation of the Tables published by Snook and Ciriello in 1991.
The Design Goal is 75% Acceptable for Women.

Adjustment Factors
The Design Goal for Men varies from about 1 to 2.4 times higher than the table values,

which makes using a single number difficult.

The Upper Design Limit for Carrying (equivalent to 25% Acceptable for Men)
is 1.8 to 2.6 times the table value, where 2 is a reasonable factor.

v2.2 10/22/02 © 2002 Thomas E. Bernard



pleuisg "3 sewoyl ¢00¢ ® ¢0/¢e/0L ¢'en

'€ 0} | JO SUONELIBA UM ‘BN[eA d|qe} 8y} sawi) G| Jnode si (Us| Joj 9|qejdaooy %Gz o} JuajeAinba) Bumyi 4oy jwi ubiseq Jeddn ey

'Z O} | WOJj UORELIBA UNIM ‘SaN|eA a|qe)} ay) ueyy Jaybiy sawi G°| 8q Aew Ajuo usyy 1oy [eo ubisag ay |

sI0}0B 4 Juswisnipy

"UBWOAN 10} B|qeIdaddy %G/ si [eos) ubisaq oyl

"L661 Ul OflaLID pue sjoous Aq paysiiand sajge L sy} Jo uonedepy

d0 d0 d0 d0 d0 d0 d0 d0 d0 Sl L€ uw L /0L S9/1
d0 d0 d0 d0 d0 d0 d0 d0 d0 0c €e uiw /g scLilL
d0 d0 d0 d0 d0 d0 d0 8l L€ (44 €e uliw L /v SGL/1L
d0 d0 d0 d0 d0 8l 6¢C (44 1% 4 1% uiw L /¢ soE/ L
d0 Sl 6¢C Sl 6¢C 0c L€ (44 A 4 A ulw L/} ulw L/}
el Sl L€ 8l L€ 0c €e 4 A 9¢ A yl/oge uwe/ |
el 8l €e 8l €e (44 1% 9¢ 1474 6¢C 1474 yti/ck uwg/|
el 8l 1% 0c 1% (44 A 9¢ 144 L€ 144 yiL/ec uwoe/ L
8l 4 oy 9¢ oy 6¢C oy €e 14 A 14 uyg/i uyg/i
pauleisng pauleisng ey pauleisng | uj pauleisng leniu] pauleisng ey pauleisng | >OC®:U®‘_H_
Syl 16 8 4 yA
[4] @ouelsIg ysnd (ur $Z 1noqe spuey)
JuUI0d Ysnd Mo
d0 d0 d0 d0 d0 d0 d0 d0 d0 d0 8l A uw /0L S9/1
d0 d0 d0 d0 d0 d0 d0 d0 d0 d0 4 oy uiw /g scL/tL
d0 d0 d0 d0 d0 d0 d0 d0 0c A 9¢ 1474 uliw L /v SGL/1L
d0 d0 d0 d0 d0 d0 8l 1% (44 1474 6¢C 144 uw L /¢ soE/ L
d0 d0 Sl €e 8l €e 0c A 4 144 6¢C 14 ulw L/} ulw L/}
el €e 8l 1% 0c 1% (44 A 4 144 6¢C 1514 yl/oge uwe/ |
el 1% 8l oy 0c oy 4 474 6¢C 8 €e €8 yt/ck uwg/|
Sl A 0c 1474 (44 1474 4 144 6¢C LS 1% o1} yiL/ec uwoe/ L
0c 1474 9¢ 14 6¢C 14 L€ 14 A i} 1474 65 uyg/i uyg/i
pauleisng leniu] pauleisng leniu] pauleisng leniu] pauleisng leniu] pauleisng leniu] pauleisng e >OC®:U®‘_H_
61 Syl 16 8 4 yA
[4] @ouelsIg ysnd (ur 9¢ 1noqe spuey)
1104 ysnd 9IPPIA
d0 d0 d0 d0 d0 d0 d0 d0 d0 d0 0c A uw /0L S9/1
d0 d0 d0 d0 d0 d0 d0 d0 d0 d0 9¢ oy uiw /g scL/tL
d0 d0 d0 d0 d0 d0 d0 d0 0c A 9¢ 1474 uiw L /v SGL/1L
d0 d0 d0 d0 d0 d0 8l A (44 1474 L€ 144 uiw /¢ soE/ L
d0 d0 Sl €e Sl €e 0c A 4 144 L€ 14 ulw L/} ulw L/}
el L€ 8l 1% 8l 1% 0c A 4 144 L€ 8 yl/oge uwe/ |
el €e 8l A 0c A (44 474 9¢ 8 1% €8 yt/ck uwg/|
el A 8l 1474 0c 474 4 144 6¢C LS A o1} yiL/ec uwoe/ L
0c 1474 4 14 9¢ 14 6¢C 14 1% €8 14 65 uyg/i uyg/i
pauleisng leniu] pauleisng leniu] pauleisng leniu] pauleisng leniu] pauleisng leniu] pauleisng leniu] >OC®:U®‘_H_
61 Syl 16 8 4 pA
[4] @ouelsIg ysnd (ur G Inoge spuey)

jlod ysnd ybiy

(sa|qe] jo abuey jo InQ = YO) spunod uj sasiog

s)un jeuonipel) sn

Bulysnd Joj sjeon ubisaq [eninpy Apaqi




pleuisg "3 sewoyl ¢00¢ ® ¢0/¢e/0L ¢'en

'€ 0} | JO SUONELIBA UM ‘BN[eA d|qe} 8y} sawi) G| Jnode si (Us| Joj 9|qejdaooy %Gz o} JuajeAinba) Bumyi 4oy jwi ubiseq Jeddn ey
'Z O} | WOJj UORELIBA UNIM ‘SaN|eA a|qe)} ay) ueyy Jaybiy sawi G°| 8q Aew Ajuo usyy 1oy [eo ubisag ay |

sI0}0B 4 Juswisnipy

"UBWOAN 10} B|qeIdaddy %G/ si [eos) ubisaq oyl

"L661 Ul OflaLID pue sjoous Aq paysiiand sajge L sy} Jo uonedepy

d0 d0 d0 d0 d0 d0 d0 d0 Sl A uw L /0L S9/1
d0 d0 d0 d0 d0 d0 d0 d0 4 144 uiw /g scLilL
d0 d0 d0 d0 d0 d0 8l A 4 14 uliw L /v SGL/1L
d0 d0 d0 d0 8l €e (44 1474 9¢ 8 uiw L /¢ soE/ L
d0 Sl 1% Sl 0c A 4 144 9¢ 1514 ulw L/} ulw L/}
el 8l A 8l 0c oy 4 14 9¢ LS yl/oge uwe/ |
el 8l oy 0c (44 144 9¢ LS 6¢C 1S yti/ck uwg/|
el 8l 144 0c 4 14 6¢C €8 L€ 65 yiL/ec uwoe/ L
0c 4 1514 9¢ 6¢C 8 1% 1S oy 29 uyg/i uyg/i
pauleisng pauleisng ey pauleisng uj pauleisng leniu] pauleisng ey pauleisng | >OC®:U®‘_H_
Syl 8 4 yA
[u] @ouelsiq Ind (ur $Z 1noqe spuey)
1ulod [Ind MO
d0 d0 d0 d0 d0 d0 d0 d0 d0 d0 8l 1% uw /0L S9/1
d0 d0 d0 d0 d0 d0 d0 d0 d0 d0 9¢ 1474 uiw /g scL/tL
d0 d0 d0 d0 d0 d0 d0 d0 0c A 9¢ 144 uliw L /v SGL/1L
d0 d0 d0 d0 d0 d0 8l L€ 4 oy 6¢C 14 uw L /¢ soE/ L
d0 d0 Sl €e 8l €e (44 A 4 474 6¢C 14 ulw L/} ulw L/}
el €e 8l 1% 0c 1% (44 A 9¢ 144 6¢C 1514 yl/oge uwe/ |
Sl 1% 0c oy 0c oy 4 474 6¢C 8 €e o1} yt/ck uwg/|
Sl A 0c 1474 (44 1474 9¢ 144 L€ LS 1% 1S yiL/ec uwoe/ L
0c 1474 9¢ 14 6¢C 14 L€ 14 A i} 1474 65 uyg/i uyg/i
pauleisng leniu] pauleisng leniu] pauleisng leniu] pauleisng leniu] pauleisng leniu] pauleisng e >OC®:U®‘_H_
61 Syl 16 8 4 yA
[u] @ouelsIq Ind (ur 9¢ 1noqe spuey)
10 1INd 3IPPIN
d0 d0 d0 d0 d0 d0 d0 d0 d0 d0 8l 1% uw /0L S9/1
d0 d0 d0 d0 d0 d0 d0 d0 d0 d0 9¢ 1474 uiw /g scL/tL
d0 d0 d0 d0 d0 d0 d0 d0 0c 1% 9¢ 1474 uiw L /v SGL/1L
d0 d0 d0 d0 d0 d0 0c L€ 4 oy 6¢C 144 uiw /¢ soE/ L
d0 d0 8l L€ 8l L€ (44 1% 9¢ 474 62 144 ulw L/} ulw L/}
Sl L€ 0c 1% 0c 1% (44 1% 9¢ 474 L€ 14 yl/oge uwe/ |
Sl €e 0c A (44 A 4 oy 6¢C 14 €e €8 yt/ck uwg/|
Sl 1% 0c oy (44 oy 9¢ 474 L€ 8 1% o1} yiL/ec uwoe/ L
(44 oy 9¢ 144 L€ 144 €e 144 oy €8 144 1S uyg/i uyg/i
pauleisng leniu] pauleisng leniu] pauleisng leniu] pauleisng leniu] pauleisng leniu] pauleisng leniu] >OC®:U®‘_H_
61 Syl 16 8 4 pA
[u] @ouelsIq Ind (ur G Inoge spuey)

jiod |ind ybiH

(sa|qe] jo abuey jo InQ = YO) spunod uj sasiog

s)un jeuonipel) sn

Buljind 10} sjeos ubisaq [eniny Apaqgi




