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Executive Summary

It is well recognized that a number of work-related injuries and illnesses result from
manual lifting and material handling during which force exceeding the body's ability is
applied, especially when transporting heavy loads or applying high force. United Kingdom
was one of the first countries that recognized the importance of this particular problem, as
evidenced by the first British and Scottish law in this sector being passed in 1959, The
Agriculture (Lifting of Heavy Weights) Regulations. The law defined the maximum weight of
lifting, carrying, or handing loads by human force without external aids. For example, it
indicated that weigh of sacks or bags must not exceed 180 pounds or 81.65 kilograms. This
law did not come into force immediately but was to be effective within the next 6 years
from the date of the announcement (1965) to allow time for relevant agencies to operate

under the law.

Two vyears later (1967), after England and Scotland had begun to enforce heavy
lifting laws in agriculture, the International Labor Conference (ILC) adopted the Convention
No. 127 (C127: Maximum Weight Convention, 1967), which defined the maximum permitted
weight for a single worker to transport objects with manual force. It covers activities ranging
from lifting, carrying, and putting down or lowering loads. The ILC has also issued the
Recommendation Document No. 128 (R128: Maximum Weight Recommendation, 1967) to
guide the member countries on implementing Convention 127. Although England had not
ratified the Convention, the legislation on manual handling work was revised in 1992 under
the Occupational Health and Safety Act 1974, and an additional Guidance on Regulations:
Manual Handling Operations Regulations 1992, covering both the Convention and

Recommendation, was published.

The Convention No. 127 of the International Labor Organization (ILO) is intended to
prevent health hazards and injuries caused by manual handling or transport of load. It
requires that employers must not force or allow workers to use excessive manual force to
transport load of any weight which may be hazardous to the health or safety of the workers.
In addition, separate maximum weights to be lifted and transported should be set
specifically for males, females and minors, wherein the maximum weight for female and

young workers must be lower than that of male workers. Although the Convention No. 127
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does not specify a maximum weight, the Recommendation No. 128 provides guidelines
recommending that whenever the maximum permissible weight allowed for a single adult
male worker is more than 55 kg, responsible persons must find methods to reduce the
weight of such loads as quickly as possible so that any handling by manual force beyond

that specified weight is minimized.

As a result of this convention, member countries have been alerted to the problem
in general and implemented measures in accordance with the Convention. However, the
convention has not been ratified by some countries, such as England, Australia, Germany,
Japan, etc. From the 187 member countries of the ILO, Thailand is one of 29 countries that
have ratified this Convention and enforces a law on labor protection, the Announcement
of the Revolutionary Council No. 103 B.E. 2515 (1972), indicating a weight limit of load that
can be lifted and handled. The law allowed the authority of the Ministry of Interior to
protect child and women labor. Subsequently, there was an announcement of the Ministry
of Interior forbidding female workers from lifting, carrying on back, carrying with a pole across
shoulder, carrying on shoulder, carrying on head, pulling or pushing of loads that exceeds
the weight limit as shown in the summary table below. This Announcement of the
Revolutionary Council was repealed after the promulgation of the Labor Protection Act B.E.
2541 (1998) and the Announcement of the Ministerial Regulation on Determination of
Weight Lifting Rates for Employers to Allow Employees to Work B.E. 2547 (2004). The
Announcement covers pregnant, male, and female employees, and male and female child
workers, and has been enforced until now. However, the Announcement should be revised
since the specified weight limit is quite high when compared with other countries. This is
exacerbated by the fact that a particular limit cannot be explicitly identified as a safe weight
for manual material handling without considering the characteristics of the handling task in
question. In addition, the weight rates of pulling or pushing activities, which are specified to
be the same limit as lifting, carrying on back, carrying with a pole across shoulder, carrying
on shoulder and carrying on head activities, are very high when compared with the technical
data, standards, and laws of other countries. However, such combinations should not be
made as different measurement methodologies should be used for pulling and pushing
activities. Another important issue is that the government has not been able to clearly

implement a restriction for children under 16 years to perform manual material handling
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work. Moreover, a system for enforcing and monitoring the consequences of law

enforcement should be further developed and implemented (CEARC,2019).

Table of a summary of the weight rate that employers allow employees to work in Thailand

and comments from the literature review

Announcement of the
Revolutionary Council No. 103
and Announcement of the
Ministry of Interior Labor
Protection

B.E. 2515 (1972)

Labor Protection Act B.E. 2541
(1998)

(Repealed Announcement of

the Revolutionary Council No.

103)

Major comments related to
laws of Thailand and other

countries

Female Workers

A limit of weight rate for lifting,

carrying on back, carrying with a

pole across shoulder, carrying

on shoulder, carrying on head,

pulling or pushing of loads,

must not exceed the following:

- Work on plains: not more
than 30 kilograms

- Work that requires climbing
stairs or above the ground:
not more than 25 kilograms

- Pulling or pushing loads that
must be placed on wheels
using rails: not more than 600
kilograms

- Pulling or pushing loads that
must be placed on wheels
without using rails: not more

than 300 kilograms

Female Workers

The Labor Protection Act states
that pregnant women were
prohibited to lift, carry on back,
carry with a pole across
shoulder, carry on shoulder,
carry on head, pull or push

loads over 15 kilograms.

The Regulations of Ministry of
Labor B.E. 2547 (2004) states
that, for female employees, the
weight of lifting, carrying on
back, carrying with a pole
across shoulder, carrying on
shoulder, carrying on head,
pulling or pushing of loads shall

not exceed 25 kilograms.

Male Workers

No restriction

Male Workers
The Regulations of Ministry of
Labor B.E. 2547 (2004) states
that the weight of lifting, carrying
on back, carrying with a pole
shoulder,

across carrying on

(1) The maximum lifting weight
rate is quite high for both male
and female workers compared
to other countries and
international standards.

(2) Other risk factors, especially
frequency, duration, lifting
posture, characteristics of loads
and working environment, are
not identified.

(3) Unlike other countries, there
is no separation of pushing or
pulling activities from the
general law of weight rate limit.
The combination with lifting
and carrying activities should
not be made since the
different measurement
methodologies should be used
for pulling and pushing

activities.
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shoulder, carrying on head,
pulling or pushing of loads shall

not exceed 55 kilograms.

Young Workers

No restriction for young workers
with age of 12-15 years and 15
- <18 years.

Authorize the Ministry of
Interior to announce additional

restrictions later.

Young Workers

(15 - <18 years)

The Regulations of Ministry of
Labor B.E. 2547 (2004) states
that the weight of lifting,
carrying on back, carrying with a
pole across shoulder, carrying
on shoulder, carrying on head,
pulling or pushing of loads shall
not exceed 25 kilograms for
male young workers, and shall
not exceed 20 kilograms for

female young workers.

(1) The survey report of the
National Statistical Office in
2015 still found 5.4% of male
and female workers under 18
years (total of 692,819 young
workers) performing heavy
lifting exceeding the maximum
weight limit.

(2) The weight lifting rate for
young workers (15 - <18 years)
is quite high as compared with
other countries and results of

research in 2018 (Charoenporn

et al, 2018)
(Note: Do not employ children

under 15 years to work.)

In addition to the review of laws and standards related to manual lifting and
handling loads, the current study also conducted a pilot study of data collection on the
characteristics of lifting and handling loads in 5 types of industries. The objectives of the
study are to identify manual handling characteristics and risk factors for musculoskeletal
injuries. Results of the study were subsequently used for developing the details of future
research projects, which will include more extensive surveys and data collection. The
results also lead to the identification of more appropriate and useful survey formats and
information characteristics that will be utilized in future studies. The risk factors of manual
lifting and handling loads in the current study referred to the risk assessment guidelines in

accordance with the United Kingdom’s legislation on manual material handling work.

The 5 types of industries that are expected to have substantial lifting work included:
manufacturing, transport, service, construction, and agro-fishing industries. One company
was selected as a representative for each industry. Results of the survey found that there

were 3 out of 97 observed lifting activities (approximately 3%) in which male workers had
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to lift more than 55 kg. These activities occurred in the agricultural and fishery wholesale
market. Moreover, a large number of risk factors of manual lifting and handling loads
affecting health and other related injuries was found. There were some moderate to very
highrisk factors, including object size, weight, dangerous objects, coupling style, height of
the object while being lifted, twisting and bending while lifting, characteristics of standing
and walking surfaces, as well as the traffic condition of people and vehicle in the work area.
These factors might be major causes of high musculoskeletal injuries, although most of the

lifting activities did not exceed the legal weight limit.

Since the current study is a pilot study, which was conducted in a limited time, with
some incomplete information, and without proper acquisition of human research ethics
approval, it was unable to collect information about personal characteristics such as
interviews, measurements of physical attributes, and operators' opinions on lifting and
handling tasks. Such information is important and may reveal the relationship between the
risk factors of handling tasks and injuries to the musculoskeletal system. Therefore,
additional collection of these data is recommended in future surveys. The key worker
attributes are: physical attributes, physical ability, arm lift strength, leg lift strength,
assessment of work-related discomfort (fatigue), as well as injury history. The process may
require more time and additional budget; however, it will be helpful in determining the risk
of musculoskeletal injury when lifting and handling loads and is also in line with the
recommendations of the ILO Convention on the maximum weight permitted for manual

transport performed by a single worker.

For more than 50 years after Thailand ratified Convention No. 127 in B.E. 2512 (1969),
although relevant laws have been enacted, there is no definitive data on the numbers of
musculoskeletal injuries and illness rates as a result of manual lifting and handling loads.
The Social Security Office's database only reports the total number of musculoskeletal
injuries and illnesses, which is continuously at the top of the list. However, many countries
with proper database systems and ongoing research have found that the leading cause of
work-related musculoskeletal injuries and illness is mainly related to excessive use of

manual force in work and handling loads.

In compliance with the intent of the Convention to effectively prevent or reduce

injuries to the musculoskeletal system, the operation should be implemented in multiple
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dimensions, including: reformation of the law to consider risk factors related to injury;
requirement of hazard and risk assessment reports in manual handling tasks performed in
companies; review of risk reports and injury investigations by relevant experts; survey of
work characteristics to determine the relationship between risk factors and injuries; effective
collection and storage methods of relevant information; and promoting related research in
science and ergonomic studies. In addition, a proactive action plan, that can measure and

assess operational efficiency in all dimensions, should be developed.

From the results of the present study, the research team therefore propose a
management concept and action plan for the government to use in safety management to
reduce musculoskeletal system injuries from manual lifting and handling loads. A detailed
plan comprised of 5 phases is presented in the table below. The phases are divided based
on the quality management cycles (P-D-C-A cycle), which are: Plan - Do (implement) —
Check (check the implementation in accordance to the plan) - Act (review and
improvement of action plan). This action plan will be referred to as the Action Plan No. 1,
which will have a period of operation from B.E. 2565-2570 (2022 — 2027). Results from this
action plan will be subsequently used for developing the next action plan to be more

efficient.

Five-year Action Plan (B.E. 2566-2570) for Safety Management to Reduce Musculoskeletal System Injuries

from Manual Lifting and Handling Loads

Operation in each phase Summary of details*
- 2 (1) Research project to determine the weight rate of manual lifting and handling loads. It
% WL % 2) represents a study and review of the literature and relevant laws, as well as a pilot study to
& £ (3) investigate activities and risk factors associated with manual lifting and handling loads.
9 Expansion of the study to investigate characteristics of manual lifting and handling tasks, and
% (1) related risk factors to cover all economical activities (243 subcategories) in approximately
L%) 300 companies
L% § A study of the relationship between musculoskeletal injuries from manual material handling
& N g (2) and related risk factors in 100 companies, where injuries from manual material handling were
% —r% found
E % 3) Development of a system for collecting, analyzing and processing data of characteristics of
§- manual lifting and handling tasks, and assessment of risk and hazard
(\" A human research study to determine the limit of lifting weight to be used as a reference
% (a) mass in risk assessments based on the guidelines of international standards and the NIOSH
S Lifting Equation
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A research study to develop tools for assessing hazards and risks, and management systems
©) that are convenient and easy to use
A development of laws relating to manual handling tasks according to the recommendations
(©) in Chapter 4 (summarized in Table 4.1)
Training to provide knowledge in survey and risk assessment to both government personnel
% M and associate persons from companies
o E &? ) Promoting the companies in compliance of the law, delivery of survey results, hazard
=) ZE:: Q assessment, and risk assessment (10% of all relevant companies)
g 3) Review of action plans of law enforcement after 1 year of enforcement by taking into
consideration of public hearing and related injury data
© Promoting action in all companies within the scope of the law. This stage is an expansion
o - % M from the Phase 3 (80-100% of all companies).
E % iu) (2) Overall assessment of whether the law enforcement is in accordance with the plan
v e % Annual follow-up of data on work-related injuries after the 2" year of the law has been
S ©) enforced
Overall assessment in results of the law enforcement for a period of 4 years, or prior to the
5 a § % M end of the action plan No. 1
E ;{U g 5% ) Review of the law and the preparation of the action plan No. 2, with a period of 5 years,
from B.E. 2571-2575 (2028-2032)
Annotation:

Phase 2 (4) will be divided into two phases, with the first two years covering studies using
psychophysical criteria, and the remaining two years focused on examination of safety

based on physiological and biomechanical criteria.

Phase 2 (6) will be carried out by a subcommittee responsible for the drafting of standards
for administration, management, and implementation of occupational safety and health

and working environments related to ergonomics and manual material handling.

Phase 3 (2) training may be done in both classroom and via online learning systems, such
as Massive Open Online Courses (MOOCs). It is expected to help broaden learning
opportunities and save on training budgets. Thailand Institute of Occupational Safety and
Health (TOSH) can cooperate with agencies that have expertise and knowledge in both
academic and research work related to manual lifting and handling loads, in providing the

training to companies.
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Abstact

Manual material handling is a labor-intensive activity across all industries is a system with
a high risk of occupational injury. The study was intended to explore ergonomic risk factors for
manual material handling in Thai industry. This study was a cross-sectional survey study. Data
were collected between July and August 2022 with a structured interview on the ergonomic risk
factors of manual material handling in 5 industries: manufacturing, agriculture and fishing,
transport, service, and the construction. The results demonstrated that manual material handling
activities. Forty-two percent of the activities are classified as a service industry. Most of the
participant was male (66%). They were lifted and moved the materials by themselves. The
material average of weight (+SD) per piece and maximum weight (+SD) were 18.27 (+23.71) and
30.21 (£23.71) Kg, respectively. The weight and shape of the material was symmetric (34%) with
the frequency of lifting, pushing, and pulling during the 8 hours of uncertainty and indeterminate
(56%). In addition, most of them worked among sufficient space (no effects on working posture)
(82%) and the floor was clean, solid, steady, not slippery, not rough, no falling debris, no sandy
gravel (36%). While the workforce was working in an environment in which there are a lot of
people working around them (55%). In conclusion, the material of average weight per piece and
maximum weight have not exceeded the ministerial regulations of Thailand but the workforce
still works with ergonomic risk factors. These will lead to recommendations for managing risk
factors, protection from danger, and injuries that can be caused by moving materials with human

force.
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1.2.2 Ade

C127: Maximum Weight Convention, 1967 (No. 127)
CEACR: Committee of Experts on the Application of Conventions and
Recommendations, ILO

ILO: International Labour Organization 99ANISUINNUIEWINNUTENA

annUudwEsUAINUUADANY §1TI8UINY kAN INLINABNIUNITYINGIU (BIANITUIITL)




NSANEINISANUADRSINUTNTLNE BN RS U U NLazIATaUSY m OSH

TARANIYUINNY

ILC: International Labour Conference ﬁﬂizsqﬂmyjaﬂﬁmiLLiN’luiW’i’N‘dizmﬂ

NIOSH: National Institute Occupational Safety and Health, U.S.

R128: Maximum Weight Recommendation, 1967 (No. 128), ILO

TOSH: Thailand Institute of Occupational Safety and Health (Public Organization),
Thailand
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2.1.4 @%51991:09NT

UsznAansvroIandnsinisatiuanufsiive e untivuazanulasnden
agnglansesvlnaiguaimuazaiudasndelun1svineu (the Health and Safety at Work
etc. Act 1974) wisefluAn3undu 9 91 HSWA, the HSW Act, the 1974 Act 38 HASAWA. @iie

Idunguuneuantunisaidurnuiisguaguainuazaulasndevesfuiifau lnedandnnis

v A

d1ANI AnunnAudansnagiauluanunninisaivauadesiaguaInkas Ay
Uaandzagrumngan Luvihlilasuuiadunsaldutheannsia wedsiediniisuiavey
AugunmLazALUaniregning suzeatuniinisuimsdanislignineseadidiusuly

AsUpINueg I Nzal (UK., 1974)

Wiziwﬂ’mzﬁaaﬁuﬁﬁmﬁmuﬂﬁ%’m@%wﬂammaawﬂwmﬂumamuqm
taduldngmnouazudmsnuiiofulunung e fe AaznssunsmsfuanuUasadouas
g (the Health and Safety Commission : HSC) kagAMENTIUNITUTNITTEAUAINTUAIY
Uaenduuazdaun1n (the Health and Safety Executive : HSE) Tag#l HSC Mnidiguanis
dufunislusuulevisliidulumunguuneiidivuasiuinisuiuusuaziauong minei
RerdeadIoumiloutunszniaussmvosusamalne Taesl HSE Wumbhenuiiduiunising 9
lumsdaasuwasdesiulymauguninuazanudasadelunisieny

Ul o va LY dy M va dy Qll ! = A = k4
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1) The Manual Handling Operations Regulations 1992

2) Guidance on Regulations : Manual Handling Operations Regulations
1992

3 ) The Merchant Shipping and Fishing Vessels (Manual Handling
Operations) Regulations 1998

4) The Management of Health and Safety at Work Regulations 1999

The Manual Handling Operations Regulations 1992 M‘%aﬂ{]%msiﬂéf’w
n1sUURnuedoudiedsvesiisussaunsonsinie Wunguunenldeglulagdu wdsaind
Usznialdnguuisatuiedindunienis ladnsendnnguuiedulul 1959 Fadunguung
N 1% Y o a o 3 I A A a o«
Weeeiun1svinuendsveaminlunianensnIsunwal A.a. 1959 wIefundn “The
Agriculture (Lifting of Heavy Weights) Regulations 1959” 714aUunaziin158nLanUINdIUUed

N MUY The Construction (General Provisions) Regulations 1961 ﬂg]‘i/imaaﬁuﬁlﬁm%ﬂﬁu
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NUENIAEATI FILULNEILANITLAROUI18FIVDINILLTIAULATITINTINITLARBUIBAULAL AR

nguangigInunsuURnunfeudedesiigisinigatull ATBUARUIIU BN 119 KEN AN

U a a

wun viewndoudnedu 1 feflewdousaninirenme nguanedllldtiduiuyaaaiiieadosns
Fudonzia awedne wede wiegnide (uneing fmseenngmnednuusdtedulddmiums
nuluSeliunglalazUszaauenasni)

Ui n1suftRnuedeuiedesiisusiaunionsanieil
fnnsfvuamiiiveaunsdadidesduiuns fe azdeslilignitniundeudiedwesde
wssmeiidanaudesionisuiniu idazannisalle q laglddnsidululdlunsufdfesns
fimndina (reasonably practicable) [HSE, 2016] sislugumsasyu a1 Ansgeen Wiaunad

seRuANUFIIdRuNTYeY Tngfmualiuigdnainisaidunissl

1) yinsuseiliumnudgsegnanunsaunasiieans anutadedeainiruall
lumseuuyng (Schedule 1) vasngmungatuil
% dl

2) yinsmivanuazanaades eglusedunmnganazaunsarilalunig

UfUReeeilmnna (reasonably practicable)

3) AEUIILOY 9 WU NISEERNKTNEIUDY ®30 NITUAAIAILAUINAIVD

(% (%
o
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Tneuvsnguuesladedeadu 5 nquéieiiu fe (1) dnwanu (task) (2) dwes (load) (3)
an1nuIndau (working environment) (4) AN@IUTAV89AU (individual capability) wag (5)
Taduau o loun gunsailesiudvdiuynna yaviinuiiaiuld dewasieviimisnisyinuaiaudne
wiold (Jusu

14 L a a d‘ ‘ﬁl IS L 1 a gj
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Tunsdiunismunguungaduil HSE: Health and Safety Executive 4

mhgnuneglaniuresnuesguunsiNeItasiuNumMuguAkazALUasnie (HSC: Health
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and Safety Commission) Ladin1sdavindruugidinldlunisaniduaiuaiunguuisaduil
[Operations Regulations 1992 - Guidance on Regulations] Useihufitnaulafemuugiiignyi

a wa

Tudnisenleswinsine 4 MiluseaziBeavesnguuigliogensudiu inlignazudinu
ngvinediseasideaazunslunsiivaundaay efilivedungin nguuneatuiilvgiuia
Ausguunsnsensdanarlvuiiegntiunisaniunisaiunguuigaduiliuiiganaves

< o = v & = )
ﬂi%mﬁ?ﬂﬂﬁ'ﬂ'ﬁu IﬂEJﬂ'J']ﬂJLM‘U%@‘U%@QiE@Ju@]iﬂi%W?}Qﬂﬁ%I‘Vm IWLU‘UVL‘ULW@@?WNNUﬂﬂsﬂaﬂﬂigL‘mﬂ

uaﬂmﬂﬁ?ué’aﬁmiaaﬂﬂgﬁmEJLﬁmﬁ'um'iﬂ,ﬁﬁ’amuLﬂ?{aué’m%waﬂé’w
ussnefianlagnsznsduinden vuds uazniin1AvesanI1we1adng (Department of the
Environment, Transport and the Regions) LﬁmLa:uLﬁaﬁaﬁﬂuqmmmﬁuLﬁuﬁawmauamﬁuﬁa
Uszals ‘ﬁlﬁmumﬁauéﬁaéﬂmaaﬁammﬂ’ma@ju’m ﬂgumaé‘faﬂa'nﬁa The Merchant Shipping and
Fishing Vessels (Manual Handling Operations) Regulations 1998 fnsiisinfenuusidon
‘wé’ﬂsuaﬂﬂgmmaaﬁ’uﬁﬁaﬂqv-né’wﬂﬁqﬁ’u The Manual Handling Operations Regulations 1992 #
fnsUszmausniu seinaglfaenadosfudormuaresannmglsuidaensifudommeia

(EU Directive) @iunnenednagnanilsfenguuneiiiinisnaifeunadineauiuidaau gdlilieg

Y
11 The Manual Handling Operations Regulations 1992 ﬂg]'mnmﬁ’uﬁﬁwﬁmumimwiams
avtagliufiRnuidludinvesunednanazgndne lngaunsausunedndlaasanliiu 5000 Jous

wazUSugndnsgegalaiiiu 500 Yaua

dmfunsivuaimtnenasaaioygaliauaunisauentany Lila
seybilunguunelagnse uatin1sdavinAwuziniiiuily Guidance on Regulations : Manual

Handling Operations Regulations 1992 lngfinvuasdmtingngegauanaeiuliuegiuaing

Y Y

wazTEErinvesilovinsendaanslunmi 2.1 dwsuauaumedmtnengegaiuugiiegi
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&

25 Alansu Tuszduanugadiefiipda (kunckel height) Wuerugeninaniiudelnfa Senduas
Yaran (elbow height) WagsragisvesdioliiiuanueniveswaudiuninlneUssana Wninen
geganuuzihlvignazanaulonugeliavurenagiinimsegenini wavszuginevesileundu
] % a qoj £% .«.:4' -] I‘N' al U r-ﬂl o 1 =) 1 = oI

dmsumangedmidnengeganuuzdiegn 16 Alansu wazanauilomunivesloatamzonily
W38N NAIINTU NNTINSAUEe (carrying) Saumeanunsauseyndldunugiiuminenil

1 Y

Ihguiudledwesegdnsenielae lifnvanisuewdiu suzenilolildeganiinugataida

Y Y

vsegendderen lngaugymlvenlaliifiuszeenia 10 wWas ddwenweguulvasgeiunsny
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Lifting and lowering risk filter

Shoulder height
Shoulder height

Elbow height
Elbow height

Knuckle height Knuckle height

Mid lower leg height Mid lower leg height

AWM 2.1 Ui mtinengegailofiansnnanANEILaL TEEEinveile

(ﬁu’l: Guidance on Regulations: Manual Handling Operations Regulations 1992)

ﬁm%’umamﬁaué’wa?qmaaéfaaLLiqmaﬁqmd’]LLmuqﬁﬁ wuziliiinng
Uszidiuaudsadiedinisiisennin MAC (The Manual Handling Assessment Charts) @131
fiviatun1sudn (pushing) wazain (pulling) Wiseidumnudesdiedinisiidenin RAPP (Risk
assessment of pushing and pulling tool) m'iﬂizLﬁummL?iaﬂmmmé’ﬂmﬂ%uagjﬁuﬂﬁwma
oene Iuddwinussmnuusaifurdogunanifiidefuannléfudaduaumaie dn nans way
gy %qﬁwﬁﬁfﬂussnﬂuumﬁuma%mnﬂdﬁ 1500 Alansu dmsvauialig ¥1119015%19U
dnwaugaru n133udn sserns anmwsgunsal an ity Afinvresgniiadun wagtade
Ju 9 MAvIes 19U uas guvgll anmennia au duazess mnuiuasesing Wudu dwsy

vazeno U RuALlAlUENE1919949

UBNINNYNUBAINENIT R UTINY TN MaNeAIUNITUIITIANITAVAIN
wazaIuUasnfelufivina1u (The Management of Health and Safety at Work Regulations
1999 nguaneatuiifsafunisuimsenulasadouazninasnludnduesgning lnsuiedns
szdeaiuiiunsuszifiunnudsddufanssudng q Mezdawadoaunimuazanadaondelunis

o a

Iy wdsteyaliannelasul saudimsdndunuiionmsaiuauuarananubes iielminaing
Unaandedagnindliiuniign wonanuildeasdin1susmsdnn1snauseansaInaawsn1sINauNy
N139AN1589ANT A15ATUAN NI5HENTETE WATN1TNUNINNIATNITANE 9 TUAITUTIIITANS

Y ad a & ) . . Y Al Y
medtnisiinseurquiisnslesiu (prevention) wagnisundes (protection) gnang Lieunednsd

annUudwEsUAINUUADANY §1TI8UINY kAN INLINABNIUNITYINGIU (BIANITUIITL)




NSANEINISANUADRSINUTNTLNE BN RS U U NLazIATaUSY

o

AAPIULTINTEY

ERN-osH

N159199gnAasaus 5 Audulunisaniunising q dednsduiinld saudsinliunisdnnisu

seTanemuaunmazauUaenfeliiugninemey wenaintlidauieitoinsinsnuyananiens

9

° 1 IS v I a1 a 1 [
#1131 18 U (young person) fotilununlifinnudssiogunmiazanudasnse
2.1.5 aniusansnsusgiasudl

UszinAaniusansisasgieesutl dn1sdavinssiiounsensas (Ordinance)
Aafuauenuazindeudisvesiionsanig lagnsensiusinulagianisdinuuisaniusy
(Federal Ministry of Labour and Social Affairs: Bundesministerium fir Arbeit und Soziales,
BMAS) Bslalldiszythmiinengsanlilungrane udegfinmstmualiunedsinisussduanimnis
yhaw uaglfinasnismuguanudesiianzay Inedsnsuszifiuaudsslddaitluguuuy
Amuuztlnenaeesrnslaun Federal Institute for Occupational Safety and Health (@a10u3d8
AuANUUaenieLare1TIeuisuisaniiussy aeldnsiiiuguares BMAS) uae Institute for
Occupational Safety and Health of the German Social Accident Insurance (@a10u398 01U
arutaondouazenreusiveesdnsysAugifumdauuineesui) Wudu dwfudminen
geanldsryfuduuzililag BMAS Tul 1981 Tnefidnimiinuenaiume 01y uagauilunis
sndautauansnguiio masniduefiasnn Weend 2 adydalug) uar nsenveseds (2 ady/

FU9TUINNT1) Aadiseazldenlunns1eN 2.2 wag 2.3

AT 2.2 Auuzindmsunisenininiduasingn Wesnin 2 Ayl

UingegadmIugue

Umtingegadmiugune

218
15891817 15kg 35kg
19 8945 Y 15kg 55kg

11NN 45 U 15kg 45kg

AN 2.3 AWULENENSUNISENEINLNUBEASY (2 ASIRDT

'
Y

2139 ¥3811NN7N)

UningegadmIugue

Umtingegadmiugune

21Y
1583181 10kg 20kg
1983459 10kg 30kg
11nN1 45 U 10kg 25kg

wonandluszideunsensieinmedemuuaniuguniniasanulaonde
115 UNI9LAREUE18989A28LTIN1Y TUN19Y1191U (Ordinance on Health and Safety
Requirements for the Manual Handling of Loads at Work, 1996 last amended on 2017) &9

Inszyfamthnnueneesiiunisassieluil
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=

1) W1g3199 0l INITV090IANTINTDTITN TN AN Laglanizag198s
nsldgunsainiena wendnidesanudndulunsindeudedesiansinie Flaudssie
FUAMUAZANUDANEYRIALY TnglannTENTUNAtEINENS

2) Tunsainluau1sonanaeanisiAaaud e dsueIni8wsiniels W1e199ed

o = = o A ]

UsziuanmuesnulnedfsisnadnuasiionaneiiAam uidesiogunmuazanulasnioves
Audtu lnslanzagiedafunszgndundsdndns andnuwaeidnid 1hun divdnviousedild
dnwairnuiidesin uazanuihauiazanmwindeslunsinay nnamsusziudld weia
dodldunsmsivnzaniiioanauidssieguniniazarasadovomidnamliiiniign

=< = U

3) Tun15a@0unIeaUTUNTNIU UIHI9EARIAI TR N YUNENDI9

AelviinAadeoguaInuar AL UaanieveIALIUANNTEY L IT9 LagAINaILITANIg
£% Y o o Ao | A & v 1 LY a v 2 v

nenmvesauy lagdedviduusihtdanuviniiduldlauandneu iReifunsiafeudieves

a

MeksIemagautazandsdiguiiianuaglasu lnsanzegagule Ui suegnsld

AN
Y

andulilend uvaendsuarerdiourdoursaniusigioesui
( Bundesanstalt fur Arbeitsschutz und Arbeitsmedizin (BAuA): Federal Institute for
Occupational Safety and Health) léuuztilivhnisdansesuazananuidesionisuimiuluay
ARedesiumsen nsie waznsuungaousime dmsuisnmsAnnseaiesduanunsafionsanls

NAURIRe bUL:

1) AANTSUTENINITUINUSINDINITEN DB KIDNSHUNUINUNNANINATN 3

Alan3u Tuguuwuule 9 viseld? dly awnsaaumauUssliviememaidlute (2) - (7)
2) Msen fip ¥IBNTUUNAATUNINNT 50 ASIFaTWYITUmIelal?

3) (@aveq) dwilinunuselal? W gugawnnndt 10 Alandu dmsugmds v3e

AN 20 Alansu dmsugue

4) N5 08 UIDNISHUN AENINIIVDITIN8NLULNLzaUNTDLU? (LU

n3tiuda n1sdnuvuviognegunse udu)

5) fan1muwinasunlideduieseninen1suuRnumnseli? wu Wuiuay

anmgiennia (Anufou Anudu) Augwenlun1sduuasie (NURINAUSaUIANAL)
6) wiinauUsgaviunundedddiayanueiengmsela?

7) niinaugndalieglulssianidndudesiasunsuntesdufiviunseli?

(WWu ogvey anstinsss 1Dusw)
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mnfmauvasiinlute () - (7) “l9” dusndadotuly msannnudss
fonsuIniuseuInInsegishedeu Wy msantvin AnuduaysEorIaeInsURTRNL
ANANAEINIeITenY wazanwwndenlunisviieudildmunzay wnldauisaanniny
Aoadaeannsnisedneield fesdinsimsgideduneufiazidennind 9y nssuundnvae

a dl
U LarN1sUTLLHUAULELS)

an1duddeauanulaenieiareniisudevesannsuseiugUmimendeay

WALYeIUT (Institut fur Arbeitsschutz der Deutschen Gesetzlichen Unfallversicherung-IFA:

Institute for Occupational Safety and Health of the German Social Accident Insurance) lali

ﬁ’]LL‘uzﬁWL?]IEJ’JﬁJUﬂ’ﬁUi%Lﬁ‘lm’]i%ﬁu%’]ﬂﬂ?&ﬁ@’]ﬁ]ﬁﬂ’s’lm?{lm@i@miUWWL%Uiﬂm@ﬂﬁ’]i%@yjasﬂ@ﬂ
‘

peAnsUsEAuQURndANuiaeasull (DGUV: 208-033) Tunanuan 3 Indinsuseiliuainuides

Fatoludl (FA, 2013)

1) 4uVRIURABAY 9 YDITNNY ALAAIFIBEIIUNING 2.2 BaseAUAIIY
A ° v A a a ] a 9 o o A aa =
VEEWUNAALTY LAa9 wazwad Wuaudgsaindesluuinaiuaisulaey e = 1Ju
nanv/eausule: @nded = Ununany/esusulanuuiiceuly wag; dwns =klanusaveusuls

2) w59 (@3du: N) Anseyinulskazluud (H9uans: Nm) 1nsevinsenuau

a

sReNTEANAIUMe L5/S1 aanandlunind 2.3 Fesreazidenlunisusslivazlditimenivlu

H193371U ISO11228: Part 1 lhae 2
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b) Upper part of the body and trunk

Parameter

Direction of movement

Guideline values for evaluation [*]

Inclination of the trunk

extension

+: forwards (flexion)
- backwards (extension)

green:

0 to 20
20 to 60

IE"OW:

with reference to 150 11226 [4]
and EN 1005-4 [5]

3 ) . -
A\ flexion el
| 1 the standard)
Lateral inclination of the +: to the right green: -10 to 10
trunk = to the left yellow: -10 to -20
ellow: 10 to 20
to the
left

with reference to IS0 11226 [4]
and supplemented by

Drury 1987 [6]

(without consideration of the
secondary conditions stated in
the standard)

Bending of the back

extens ioﬁ 0 20°

+: forwards (flexion)
~ backwards (extension)

green:

0 to 20
20 to 40

IE"OW:

own assessment
with reference to EN 1005-4 [5]

Back torsion
10100
/-20° 10 20°™,

- i+
tothe. [ | ) tothe
i~ et

+ to the right
— to the left

green:
yellow:

-10 to 10
-20 to -10
10 to 20

IEHO\N’:

own assessment
with reference to EN 1005-4 [5]

AN 2.2 FEAUANIASILENANULN VIR ILAEVAIEINUY
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2 Forces and moments
Parameter Guideline values for evaluation
L5/S1 moments [Nm] green: 0 to 40
3D lever arm from the centre of the hand to L5/S1 yellow: 40 to 80
oranie: 85 to 135
with reference to Tichauer, 1978
[9]
L5/S1 compressive force [kN] males
green: 0.7 to 2.3
ellow: 2.3 to 3.2
females
green: 0.7 to 1.8
ellow: 1.8 to 2.5
with reference to "Dortmunder”
guideline values, Jager et al.,
2001 [10]
shoulder joint moments [Nm] green: 0 to 40
sum for both shoulder moments during the handling of loads or yellow: 40 to 80
manual exertion of force oranie: 80 to 120
with reference to Tichauer, 1978
9]
hand forces [N] for evaluation, see:
1SO 11228 Parts 1 and 2 [11, 12]

- o ' [ = sl o ! !
M9 2.3 FegNTERUATIELENANLTLaEIILUATINSEINFBT 9Ny
2.1.6 QJUu
Useimadgiuiinseanngvuneineanuauenlagldisinie (manual material handling)
NelANITRONNMUIBVDINTENTIUIIURATATARANTT (Ministry of Health Labor and Welfare)
Tneimuadunguuisunsasiu (Labor Standards Act) Aeuat 1954 warlifinisusudgeedis

v o

satiles YagUuimsfmumimdndmiunuenauyieeny 3 919 Ao 91gandn 16 U 9185ening

]

= 1

16-18 U wazargunnan 18 U dnsudsdnwaznisvinuiu 2 dnvazie smiusnivinlisedes
(Intermittent work) wazauvimeLiies (Continuous work) uanantiadin1sAvuaiiniin tive
WukwiUfUs (Guideline) dmsutlasiunisuinndediuans (low back pain) a1nn15%11914

dmsuipvhanuniienguinndt 18 U meuazidennauandlunised 2.4
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ERR-osH

M15199 2.4 dhnindmiuanuenvesUsemagdu

21¢ el aulaivaiilas ausaiilas
Intermittent work (kg) Continuous work (kg)
91gtieund 16 U Y 15 10
VTN 12 8
91y 16-18 U Y 30 20
VTN 25 15
(eArTungadagen)
21g911nN31 18 T Y lsiAudosay 40 vonimin 55
F7
AN 30 20
wnUfRitetesiu Y lihiudosay 40 vesthwiing
lsaviandadIuans
91gu1ANIn 18 ¥ N laiiiuSeway 60 maqﬁwwﬁﬂﬁﬂmaaﬂlﬁ
(2013)

e nguaneeatuihninendmsuaniiden

o '

gandn 18 U unguunefisuldlud 1954 wasiinisnumu

q

adsaninediel 2016 dungmnederiuiminendmiuiudgasulilud 1986 uasiimamumundigareio
U 2017
2.1.7 ppawsiae

UseinAooainside \uusanaiiuseneuse 6 33 wag 2 1wANSUNATEY kUa
Usziannguuisesniduassdszian As 1) nguuiessaunszsnvdygauiia3asy
(Commonwealth Act) wagn)nunesEaUsee (Delegated or Subordinate Legislation) d11135U
nrnenauANNUasafekareITIeue uravdgiinguineaueisutuuasanulasndie
uvesnutostefiamuuanssiuluseaziden lasflanznssunisvesizuianals fe National
Occupational Health and Safety Commission (NOHSC) ﬁmﬁwﬁmmmmuéfmﬂgmma Tnyil
mignunasimiiifiussaiususan Ae Worksafe Australia wagdl Work cover iumtingaud
yhyihAeaiunewuiunauny egslsAnmuanmalasuigunananeiguna IBINIE LS

[ I

anwdsudenaulunduuindludiunarsuazlunsiassy wWu Worksafe , WorkCover, Victorian
Work Cover Authority 1Jusiu wilagsuduauvasndewazguainlunisinaudnaun 9
UL 6 53 WAz 2 Lwan1sunATes SIUDITFUIaNaIe (SafetWork NSW, WorkSafe Victoria,

Workplace Health and Safety Queensland, SafeWork SA, WorkSafe WA, WorkSafe Tasmania,
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9

NT WorkSafe, Worksafe ACT, Comcare National WHS) tagdl Comcare WHS suaa%’%maﬂmqﬁ'ﬁ

<3

'
va a

NNNTUAADULAZHANALULEUIEAIUAIILUADANULAL B1TIDUILIAUNIZ STV ANILAEITD

(the Safety, Rehabilitation and Compensation Act 1988 (SRC Act) iaig the Work Health and
Safety Act 2011 (WHS Act)

Tutlagdu dausfuil 1 woadnieu we. 2552 uiassiufie Safe Work
Australia Wunihsnunungrinevesssuiaseamsdeiinentulul 2009 aneliwszswinedf
Safe Work Australia Act 2008 Safe Work Australia Usgnausieau1@n 15 au fivina1usaufiu
Wt fimbhenuiiedweuinguszasdueaununagniuasusuufiRng whindnfenisuiulse
gunmuazauUasndelunisinnuuagnseiouAnouLuYesAuUIoean Ay Tnedl

Use IR AD

irguanadntidagiu ¥29588N1IANTU

AMYNISUNITONTIBUIN LA ANNUADAALLIIR (NOHSC) | Sua1mu 2528 - Aueney 2548

Australian Safety and Compensation Council (ASCC) nanAu 2548 - Ju1au 2552

Safe Work Australia (nqunnglunsunisfinymsineauiag | wwigu 2552 - dguigu 2552

ANUFUNUS LA UNYIN9L)

Safe Work Australia (M12891UU31113) NINNIAN 2552 - Ay 2552

Safe Work Australia (M189118858M 11N ¥sN8) 1 weAdneu 2552 - Jagtu

nalagazy Safe Work Australia Walu152 UUSIM¥09 Work Health and
Safety (WHS) laws Livalignunamavessgang q drluldniiesansidy daseninnguunesuwuy

va ¥

(model laws) Usznauaae 3 d@1ufs wizs19UyQaauluy (Model WHS Act) seidoutovsnu

o

va ¥

AULUU (model WHS Regulations) kagnanujuRfauiuu (model Codes of Practice) Jagdu
ngneduLuuiienaasadulazaunlunisihau Insiusesnnisuasiunnisunasesing
7 eusmumneniiusginreids ednlsfinnuusiassy ounfau wasedodnann (commonwealth)
AT WHS laws 2anuasiewuiu egsiuds nsesadygf (A suideudetadu (requlations)
wagvanuiUa (codes of practice)

[ ¥ o

dmudenmuaiesdminenasgaiinisnanddduininuluenarsmdn
UuRAenuuadaududerasnlsnsinu (Code of Practice: Manual Handling, 2000) v04
Synaiisuesanside Moenauu1ns 57 veansessUngRguainwasainulasniseniaunde

1984 (The Occupational Safety and Health Act 1984) 1#finnsd1eBaimineniifiannuidse
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2
A o Y !

AMTUIALEU TANUINNITINZIURINTINNTNLINATT 4.5 Alansu YauzTaazdnalilAnANLE 96

MITUINALTBINEIGUY Wi v nsenvesiifidminunnndy 16 Alansulwindu Ndwasnenis
VAL UL UMEUTY wanandFanudlrinisendseaniuinndnuinnii 55 Alansumeau

AULAEY WipnRagldisnsou q Nlaildnisenuny Wy nsnasiaisfuvuin 200 dns Wudu

nanUjUafuLuy (Model Code of Practice) hagi1m5gI1UTEHUYIA

(National Standard) fifinundunuy lifinanisnguuienasldanuisalddedulusgae o 1a

Vo v

gnviugrunamavesurazsglasudnluldiduszsdeudetafudmiu OHS vesssiu 9 \duneou

ee

dmsundnufoafadgieadestunusnuanaieuihedesiu fo ndnufifduwuuideny
JUNTI8IINNI5LEUsIN1E (Model Code of Practice: Hazard Manual Tasks 2018) nanujjUsadu
doonmunuluuins 274 vaansrvlydannuvasndouazauninlunisiiau (the Work
Health and Safety Act 2011: the WHS Act) #agdamnuan1enguangdtnieaulaonionas

gunmluni15v9u (The WHS Regulations 2017) Yaqdusguaziunnisunasevetesainsiiele

o

o LY a wa AV Y & o 14 1Y a [y a s 3
wnanujuailuldlungrunevesiguazivnnisunases (aud Stwmnea Sgaluduaun 55

WwiedAIaY, STnafisuesanside Sgunawie, Northern Territory Uag Australian Capital

L = t%4

Territory sniiu S§inneise) neimualigussneufanisaediniiily nsdanisanudesdu

gunI18AINNUNlFUsINILaABIAIUANANFg Il ITU TR unTeauunTegninelasy

kY

HANTENUIINBINNTRAUNANIITEUUNalouazlassasiensen guseneuianisiintinlunis

[

MinANuLdeseansyauadsdiogigadmivnunfeddusinie geanuuu ganiiunig

Y 9

¥ L%

HaR 10 JRRAY TIuvdRaawaz e iumdmiulsenu aesdivinsiuiulunisminainu

U Y

deaiseanseauaudedlviegiian wenanntugninanseruf URnuiininsiuguaauninuay

Y 9
Aulaendeveinues linszinisle o Hdwmadeguamuazanudendevesydunsegsiuau
Ui UAnudeyavieriloieliinauvasnsie siutanildgunsalidesiududiuyanaiiuigdng

Tawseulalvegnanunzay

dwiuiginneideiinisldndnufUanisundn Compliance code: hazard
manual handling (WorkSafe Victoria, 2019) Fapansmunseswdiysainnulasnsiouazendaoun
18 U 2004 (the Occupational Health and Safety Act 2004: OHS Act) kazsziUsutoUinuaIu

ANUYaRAABILaY1IDUINY U 2017 Occupational Health and Safety Regulations 2017: OHS

1%
o w ° 0%

Regulations) v8333 temliladimsimusdedniavenimidnen Inglivanasunseiiaduain

v
v 2 o

dl v 1! Qldy -7 n0/ o 1 o dl d‘ v 1 1 d‘ dl
nsenindeudglildvuegivimidnen uidWuduladedsadu loun e nmsiedeulns use
14 a1ud warszozial lagliieg199n N15enA9Wee 4 AlansuNszezrineaIndIil 60 LURLLAS
9129¢A L TUTUAVTUDS 3 1911 NIDNNTENFIDI 4 AlanSy NTzuLh1e 60 WURLLAT AoIlTwslal

AN9UNISENYDY 12 AlanSuNTeziing 20 WURAT A9 llau1sanIruadnanintininen
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wigsodradoald wilifasuiuazUssifiuanandesiaziintu Tngligiiufnanunsgiuni e
AruuziifiiAea9es 19U ManTra, Psychophysical tables (Snook and Cirello tables), ISO
Standard: ISO/TR 12295:201412295:2014, Guidance of Safe Work Australia, The Work

Organisation Assessment Questionnaire (WOAQ) UK. tJugu

pdnUfoRutenadldléinssruuiFemeniwiinengsanl fusognsla uld
n&nA1sUIMISAIuAINURenfouazeTieunlly 3 Usen1s Ao n137usdunsie (hazard
identification) N3UszifiuAMIABY (assessing the risks) ﬁﬁ’ﬂﬂémmﬂmﬂﬂamﬁzwﬂé’mLﬁfa
uazlassainanszgn uazidnvieananudeslsilduiniign (eliminating or minimizing those

risks)
2.1.8 @nigew3n (United States of America)

Uszimaansgosnidnisdaiinse sty (Act) Lﬁaaﬁuqmﬂ'}WLLazﬂam
UasnAsvesiinauisnufsnueniazindeuiiovesionsinie Iag Occupational Safety and
Health Administration (OSHA) dadumirsauiififuguangmanesuanudasadeves United
States Department of Labor tnesangunslildszytiininengsgaly udaginsfivunls

(%
Ly L%

wgdesasnwaaunvinnulivmrandussieewssmidunsuile nsessdydftes

A

(%
YY)

dmiunsining %ﬂﬁwmﬁuagﬂu FUAKALNIIALIUNITVRIMUIBUY OSHA Nellluseivves
uiay3y (States) axddtinnuLsanuvetusazdy (State Labor Offices) Miflsnwagidsanguune
uansnafusenldluusazsy dsluvieigonaasiinguuneiianizianzamiodunauinnitsefu
$3u1a 1 Washington State finguunefissytimingeanlunisenuazindoudisvaafionssnie
Tugndnefiinisdanssdlia 17 Yeusd (Wseanm 7.7 Alansu) wWuideatufu OHIO State 1
dwinengsaalaiiiu 32 nn. dndnasuivanmudadodesidosfiansmn Téud dadusiene/

d‘ I a g.JI =1 1 U o U 1 a
ANUD kLAY 1 ASI/ANT mmgqLLaziwzmmm/mimummﬂmmu 90 991

dmiunisuseiliukazdesiuaduideaainauentaginfoud1evesnie
wsangladnriluguuuudmuugiilagvagasdng 1199 n3gualag OSHA wag National Institute
of Occupational Health (NIOSH) #aluniresuidenasesiumuanulasasiessiguia a1n

State Labor Offices U03usiaz3g waza1NeIAnIIv8dY 9 1w ACGIH (prior name: American

(%
v

Conference of Governmental Industrial Hygienists) muﬁm%’umsﬁmsmﬁ’mﬁﬂaﬂgqqmﬁ%
AelviAnmadesldssyduduugi e ddafsdadoidosdu q dae ledud NIOSH Lifting
Equation (Water et al., 1994) uag Lifting Threshold Limit Values (TLV) (ACGIH, 2019) WJusu

Lag NIOSH Lifting Equation 1 uauniseniuuziinivuaiiningagasudulin 51 Joud
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(Uszanas 23 Alansn) WumuwuzildiueginiwnsulssmaansgousniuazUssmadu i

lan

Tul 2007 NIOSH lasquiiu Cal/OSHA Tun1sdasinAtuugimieniunise
Aansiiafuaiuindsuénefandiousenie (Ergonomic Guidelines for Manual Material
Handling) fuuzahilalldifudotsdumunguane uifudiiowuzlanuusznaumsldlunis
Uspifiudunssuaziauouuamadosiulunismuguuar anaundesiidsmadosunsisainaiu
\ndeudhetanionsine semsindnuvaznuedoudefiusunsenn Wy nsenvesnn
fiu mslgunsaiviowmaluladeaslunisenuasindeudine AaenIuNTORNLUUNTEUILNITHAR
mslvavesnansasiiioannsiedeudedmesiousinie uugihlifiansanandadoidsaainnis
yharudevieilisangay Al dniinvieussild manafunnudsuauesanlasiams

ANSINDA AN LTI USN WU EDA

LONAIATUEEINIAIUNTEAaRSINEITUNUATau B TaRAELTINET
nanteiy lowusihlvlduuunsiaaeusgneiy WnsusunsUseliukazAumdunseniieItes
funuefoud1eianmewsine Wi NIOSH Manual Material Handling Checklist, NIOSH Hazard

Evaluation Checklist for Lifting, Pushing, or Pulling, The Awareness Worksheet: Looking for

v
IS o w ) LY

Clues, Wag Ergonomics Checklist - Material Handling Fa¥asrnvesimnenluuunsiaaeu
Lﬁéwﬁagﬁiﬂﬁu 50 Youd ns@idymvesnuenwazindeudiednnududousaayldiedosie
Pelun1susziliudunseridnwalzianig 1w NIOSH Lifting Equation, American Conference
of Governmental Industrial Hygienists (ACGIH) Threshold Limit Values (TLVs) for Manual
Lifting, University of Michigan 3D Static Strength Prediction Program, Ohio State University
Lumbar Motion Monitor, 538 Snook’s Psychophysical Tables Tnowuanensaniuaudie

Uestunazandgymnisuiaiduanaueioudiedwessussnmenuadu 4 duneufe

1%
[

JUADUN 1 : NTAUNDUATE

Qe

2

unUN 2 : MITAEIRUANNEAY VI UATIERAENTUTUUTIRALY

Qe

2

d‘ o ‘ﬁl o U Gl U U
UADUN 3 : ﬂ’]i‘Ui‘U‘UiﬁLLf?ﬂfULW@ﬂWﬁ]@Mi@ﬁ@ﬁgfﬂ‘U@‘U(ﬂi’]ﬂ

TUABUTN 4 : NIARMULALUTEUNaNAINITUTUUA LY
2.1.9 Bupy

UsznadulAiinsoonnse S0 QAL 5991UlASNTENTNLTNIULAZNITINNY
T3 1948 wazuAdiudnTul 2530 Tusnsn 34 (The Factories Act, 1948 (Act No 63 of 1948) as
amended by the factories (Amendment), 1987 (Act 20 of 1987) Section 34. Excessive

weights) Auualdliansyanalalunisen vudre vsetnfeudedwesniuindnuinaueis
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AoliAnn sUIl U IMewndiuld wazliusazsgivuangunaeimuumivtngsgaiiante

a 4 |3

109 Inemstimaunnsnsiussitegue guds fiond uaziinivhadlulsanunieanuivhau
Snuazdu 1 1l 2021 Snmseennguiinitentlunssritaiminenlaefinisaniminfiuunuy
AT¥rgeanvaesginTay (The Kerala Headload Workers — Amendment - Ordinance, 2021) 971
i 75 n. 1Bu 55 n. Tugfune 35 nn. Tufudeuasdion] venanissifoudofmuaressansay
Tdematimimdnendutaduoglundufiorifuasnguie nauiillengind 15 U uasngu

15-18 U adult 18 YUl walillasinnseeninausilunisdrianiueny

wonandlul 2018 - 2019 MIBUNINTFIVLKIVIAVRIBULAY T 1SO
11128-Part 1, 2 uag 3 MAITRITUNITEN NITAUAZAY LAZN1TENVBIUMTNUITNIAIILDZIN
Avuaduninsgiuvesdulioes Taedrdnuinsgiudulie dianulsnuuInsgIuwtsIives
duhy
2.1.10 WAUTud

UseinadauTudlay Department of Labor and Employment Philippines

1 ' '
v A

Jussdnsvessguranenuiletudl 7 Sunau wa. 2476 UftRnumszvdydfedui 4121 Tae
an ATy gRwiddudud deunldudsudedunsensiwsanuaznisieaulul we. 2521
(Ministry of Labor and Employment, 1978) ﬁ?iﬂuﬂﬁié’ﬁmumﬁmgmmmﬂaa@ﬁaLLazm%aa
unsfouitelhdulumusgsssuyaiiodunsesanninusanu dinu taswgio anudusy A
Uaoafy Lagaunmvednssay dunalnanuiureusdulnsnnd dansgiu Occupational
Safety and Health Standards, 1978 dieiduatiuddglunguunsussnuuardsnuvesszine
HauTud wenanilldsauiu the Bureau of Working Conditions dufiumiassunigld 1L0 Taed
dinnulnyisegiingasdan wazaelasnid lunsivunuazfulsepsgumneduendiou
fouaranuasnds auluiigalduniseyd@ainanniguunidnnisnssnsaussnuLaynsinm
U AUNIATT 162 WAIUTEIIANVENELTEUYRITHAUTNE Wowdwan w.a. 2532 dundnis
smuaduinassudedoldiniduniefolunmsduaiunasinu lifiannuandoulunisyieud
asafouazimngautuussnu lngluneguasuildssyanmmevhnuiifedesiunisenuay
\nAsuheYandonsinionand fe dwiumssndeiiios fuumiintnillignidrananeyiinuen
yuie viowndeudedwadldliiiy 50 Alandu uazgninawands vinausn vude ude
wdoudedsedlaliiiu 25 Alansu TunsdlfidwesidminiAudnsiidmualilsunedredalnd

andreihuenunnimiisay vieliesesjuusniena sgalsinunuituinsgiuatuiiimue

&

(%
1Y o Y

dnsnimdnlunuen wude uasiedoudiedwes dmsugnirsiidunavisuaznds waldldszy

quoNETALI

2
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2.1.11 usaa

Uszineusi@aiinistinunszideu (regulation) 31nesdnsdasefininua
unsgruiiisadestunisenvuds liun ssdnsimunuInsgILLRanduseinaus@a (The
Brazilian National Standard Organization) Tugasusniunisiivunegnsnsia q lagliinag
fsrumimiingaandionld nglunglétmunfmsiiaanuvesieon] @unsoenldtiosniiue)
fndaanunsavhauenvulfdesnitme Mufiitamavaiwhaueniy anuuszneunsdosdn
Timsevsuuazdonuzilumaiiiedesiullgmaunin Wldgunsaliaelunisenas fauay

i Lloi5a91iin151 1SO 11128-1, 2, 3 wildlunisen nshawagsiu wagnseniinuas
2.1.12 WAUSMSNLAYINIL AT TUTFUTE M vUIY

UszinAgeIn9dinTuws 191U (Labour Department of the Government of
the Hong Kong Special Administ rative Region, HKSAR) Ssriesalud w.a. 2489 {Hussnsfiiu
mhsnundnvesigunailduiaveulumsduiuniseonsedou Tetsdu wuaUioh viengvane
LArUsTEUNUFUNTUIMSLS U e uensesuanduegfidve ussnunaziodaady
mmﬂaamﬁﬁlLLazqwmwmmpﬁﬁ’mﬂuémm NFONUTZNIALNIUNTAINANINIUNIS Hong Kong
e-Legislation (HKeL) Tud w.¢. 2540 goenalatiniseannguuiesiuainuvasnde o1dreunsiy
wazgavn1w (Occupational Safety and Health Regulation, L.N. 332 of 1997) off 5@L‘fhm§]‘vima
ﬁ?ﬁmaﬁuwﬁﬂ foINYMIEgN fie Occupational Safety and Health Regulation (Cap. 509 sub.
leg. A) Tul) w.a. 2501 AnsnanTsmsduiunisiedeuiretanfousine ludwi 7 (Part Vi
Manual Handling Operation) Lﬁa%’mmmmﬂaamﬁaLLazqﬂmesuaawﬁmmuazqma?ﬁuﬂ Tudi
yhamuen wun B8N wazie Wudu ludungrunetiudinisimundfuinseusuduanuasnde
odrountle uazguaniidalaudy frufuvununaiaineninuien e nielssnu
gnamnssuitladufifnny szgnuiuiduliugeanis 200,000 WSsysedns wieUszaY 872,559
v Beldndntiu Tud wa. 2553 nsuusesnudsldoandufindouuziilunisduiunisedeutie

o v

anieusInig (Guidance Notes Manual Handling Operations) Fusgnalugusssu weundes

Y

wilnnularanaUFgmguANingItesiunsAntunsInn1IAlenued dauugiinediy

aTiavesiminenasgnvaunAveIUuegiudLrUIeliavugyiINIsendaLandly AN 2.4

= 1

sanliliiin 25 Alansy uazavanaadiedonginiiAmugeesiada sagainitmiugelasen

e (=)}

wazliloagiana1i dmsuaunungadadifnvesiminenaisagliiiy 1 Tu 3 vesrunung
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Full height
Skg
Shoulder height N
9 N
10kg
Elbow height

Knuckle height

10kg

Mid lower leg
Skg

[
= U

i 2.4 Aadrindmddnengeanduegiudunisvesdievuen

o Y

drdnifauiveagesns Idwauigdiloninuvasndoaniufineaing
(Construction Site Safety Handbook) finsiausuumsUfomuietuimdnusmnluns
1% nsdanis msdmfiu waznsvudsetnsasnsds dmsumaazorgiunndiatu Ao e o1y
16-18 U wningle 20 Alansu 91g 20-35 U endngla 25 Alansu wazenguinnii 50 Y eningle
16 Alan$u Tuvasguds 019 16-18 U ondngld 11 Alansu o1y 20-35 U vnngld 15 Alanu
wazorgEnndt 50 T endngld 10 Alantu eananudswnaguamilenaiatuluainnisieu
1# agdlsfimny ilensvhauedafussduarvesaiaty Yiinahminenasanasediados
25%

ngvanevesgesnadaimualiiinsasiaguanvesu fiRnuendie Wiy

v

UURunneIvasiunisieasudigdanaisusiniglugnuivineu yuanansulinvoulshas

q
1%

nyvaeulvwiladndnmsussidiuanudsadewuseanudasadouazguamnigly 14 Ju duud
Tusuauuii Weluaniudsznaunisladndnau A 10 AUTW YARRTISURAYEUIIUATY
ANUaraduvesluanIuninuazdesdnidun1sussfiuanuidss LReafun1saniunis
WwRBUEIETANMEKIINIY FINRINTALTUNSioNUMIUNTTUSEEUAINETT TIuvednvinduiinga
a = =i < [ ! v U Y v
n1sUseiliuaudssiasdudunsiedoguainiasnan snunundsdinisusulsauilunainig

WUAL
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2.1.13 1ALy

wa o ! =

dmsuusemannialeinszsuiygAfinanianmnsiheuiidedetu
NUBNLATIAABUMELTINBY03gNI1e Usingeglu Factories and Machinery Act 1967 [Act
139]. (REVISED - 1974) Gaifunsgsvdygfiisensmunilssnluduiifefuaiuuaens
aunm uarataininveayaaalulssnuy mstunsdounagnisnmaaeuiniesing uashanisi
Aendeatu senlassgurauwisUssmanniaife U 1974 atuusuussanant 2006 Tu wev. atuilld
naaludiufl 2 Safety, health, and welfare; section 12 : Lifting of weights Tngaguladn vinud
Tiidreyanalalunisen vuéhe iendeudhedsesiitiminannauenaneliiinnisuiaidunis
$uneudfiiuld dadiin dndinan dududilaodll Sdussesnarduddldiuinsgud
fsumiintinfeusuldlumssnlulsemaiaiBofignirmnaudos fifnnu ognalsfamulud
2018 M7891u38 Department of Occupational Safety and Health aeldnsznsransnenns
UYwdUIzINANILaLTe (Ministry of Human Resources Malaysia) taoandenuziinisenuas
Lﬂ?ﬂlauéj’lﬁlg}l’sEJLLiN’mﬁ’M%/UQﬂ":]jN Guidelines for Manual Handling at Workplace.2018 1ag
fvualigninafienvidesudredeweddndddassnisseduiiiuiussdudensn dmingegni
gousUldTiuuziide 25 nn. dmsumame way 16 nn. Amsunands

Y v o [

pgnslsfmuludiafriunldibiidevesUssmanniads vhnsAneides
mamwumqmiﬁuuazmmmmﬂfjmmmiizwmgaﬂLLazﬂé’mu‘faﬁaEJﬂWiwumm’J’ayJaﬂ&mu
N1991813UAYALYY (Financial Impact and Causes of Chronic MSD Cases in Malaysia Based
on SOCSO Claims Record) na@13laeaguladn 91n91891uv0911U891U Social Security
Organization of Malaysia (SOCSO) dufluasdnsuesigusemmuiaids wuinlull 2009-2014 add

4 =

msteRunaunulifugninansdgninsszaudunsieidutheidesainnisyiem lnowuiinis
vinduniousraudunsieiiiosninnisiiaulungueinisnisszuunszgnuaznduie
(Musculoskeletal disorder; MSDs) fisnuaugefigndiuam 416 518 Anduiesas 25.5 dailvajey
Tutheeng 35-44 U Humane 322 au (Fovaz 77.4) inandls 94 au (Gevay 22.6) Farldfdne
Imﬂmqﬁw%’mhaL‘Euwmmuﬁﬁi’miﬁﬁ’uqﬂﬁw (Total direct cost for causes of injury) 310119
vdussuunsrgnuagndaniie Anuidu 11,023,415.25 RM (Ringgit Malaysia) tlad1uunann
Uszinnvesaniulszneaunisnudt unanmsviauluniagaaivnssy sndigaiesas 47 lag
aunganlngnan dnvuznuiidosesnussodiminuaziadeuln (Strenuous movements)
Yovaz 64.3 uaz MIveNUsENAlUNTENAsIBS (Over-exertion in lifting objects) $osay 14.0 &3

dnlngigndnaianisuiniduiivinavdmazasinn Anluiosaz 50.1 uaz 40.3 Auddu

=2 o o v d{' [ & ° o =2
mmﬂmuummammmmﬂuwugmmmummﬂwﬂuamﬂmmzmi

USuusannsnissaudeuinislunisusuanimnisiauiieann1suindunessuunsegnuas

annUudwEsUAINUUADANY §1TI8UINY kAN INLINABNIUNITYINGIU (BIANITUIITL)




NSANEINISANUADRSINUTNTLNE BN RS U U NLazIATaUSY m OSH

TARANIYUINNY

[

aurefgndeanvaninwindasulunisvinauludszmeaualds wonannddidnalenns

2

[y

nu3eivinnsfnyiiesndnisivuaiintingegaeeusuls lneagudsil

3

n13AnwI9es Ahmad wagany (2016) iilalauouugnsfsuminniindmsy
NuentuTensau ImaﬁmumLﬁuﬁmﬁﬂqaqﬂﬁaau%'uléﬂumuaﬂ insAnulungudiegnsde
LssuUsEmALa@edIwIL 72 aw wiadumenng 34 AU e 38 AU 8185EINN 19 - 25
9 flavamudauss nansfnwmuimiingsaafvonsuldlunusnluname vy 17.8 Alansu
wasmAnGuinfu 11.3 Alandu luvagiinisfnwives Widia wavang (2019) Wifinmsinaueada
nsuIalaul 2011 nuULlE9Y Department of Occupational Safety and Health (DOSH) i
euiinaAngtAmnannsieuinnnsaAgramnsTNINTigasuIL 1649 518 1ile
SuunmuauressesnenuId@UlnguInduusaussneduuy (upper limb region) Seway

44.6 aUNIYeIIzEUa1N (lower limb region) Sowaz 19.8

N15ANWIASIUADINNSANEIAMUDAsARNgRUSULAAINIUENARDEEN8EIUDS

Y 9

fensiny naumegrndumemiy $1uau 10 auiligunimudanss laevinsendswesiviin 1

q

a aa ¢

Alansuwag 5 Alansu Uszuanudasanlagldisindnduasnieasseiner sensmensly
WANIUVDITNNY HAaNSANYINUIIMNDgIgafisensulianmueniafosdedivesieunsinig

WIB8NFIVIUIMNN 1 kag 5 Alansy WiNnU 6.8 kag 5.5 ASIRaUN?]
2.1.14 3ulaide

dmiudseneadulaiie wiihdslinudayaninguunevsesnnsgiudmsu
Mvuadnsminaaalunuendweswiewsanig lud 2019 ladinanmsfnwiiveniumidngsgad
gansuldninnisenvesmends tnevinisAnwiungustegnsilumandsilineyinuenives
wney 91U 21 AU Tguarnnduss n13UsziiuneisnalnTidnduasn1snouausInigas sy
a v v v Y] ° PN T & =
melagldnisindnsniswuvesidla Avusanudlunisenwuadu en 1 ASe 5 WA wazen 4
ATIRe 1 Wil Han1sfnwnuinminasgeiveusulaannisenveanangsluniseniininug 1

ASIHD 5 W WU 12.67 Alansy kazANud 4 Assee 1 w1l windu 11.14 Alansy
2.1.15 1nsgIusEninalsema 1S011228

nMsunuazindouedesneusimeviensiau fodudufanssunisiiens
ilugnsuaduiainonisiaunafiszuunduideuaslassadiansegn (Musculoskeletal
Disorders: MSDs) Tngianiziflefossnuazindoutevesiifiiminuniianitninuanunsaves
$1918 iilelimuuziiAnfuiasidaimdnendiineusnsgunde Sasgrannssuld
11035 1UTENTUTEINA 1S011228 daufl 1 1161813090158 15219 wagn1Tvuie

(1S011228:2021 Part1) 1UsznalusiwRatyiune Wefudl 16 furau 2565 Tudnwuzves
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smsgusuriiisfuinsidafiuusnidmiviminlunuen 9w uaznisvudietandae
wssne Tngn1sfiansandasifavesdmidnfiuugiin (Recommendation Mass Limit: RML) A3
Ailafatadoidoasing q MAsdeslunsieu 16ud szevmesing arwgaesing szevnsnns
wisuthe arwilunisvinnu msduatusu nmsdadendidunsen msendefleiden nisen

VAEAY LATITELLIANYINIUTNINATIN 8 Taludmaiu (ISO, 2021)

wnsgruwiardatullusenialusvisnuunuludnwaeisenin
11A5EIURNUN LHEMIIIUATNIRINIIRSEIUsENINUsEWA 1S011228:2021 duil 1 Fadunils

s

lunquuinsgIuniIanIunised1ans (ergonomics) lneidngusvasaiialvideyadudeaniuy

q

(designers) 184919 (employer) an314 (employee) karuARADY 9 MLAEITBINUNITBBNLULIY

PBNWUUITNNSYINIUL DBNWUUNARANM NazludnaliinnanssunsentaziAaaudedsuaainiy
1 [ I~ o d‘ ) I aa d‘ddy .
nirenuannsavesay suludwaneddgnzidiludaunmdiaiiaady (human well-being)
wae dszuunavinnuniuseansnim (overall system performance) wasgiuatuillgfiansanlu

A 9 a 9 o a Ao o o 1 a ) ~Na Y Y]
ATMAIULN 91U LAZUVUENE N8I UAIRINNUINTNNINNTN 3 Alansy (NSaAUNrdn
PaunI1 3 Alansi 3NITUINTIFDULALUSEEIUIUNS18N LI 1ISO11228 Part 3 winw)

[

Wnsg1uaduilinannisiansantunismdadndadivinenuazindoudelasii s uiuuia
Y a Y a a9 18 @ = 1% & A o w H o =i
81984 (reference mass: M) 1raenedeiilymingegaiiauenla uwilluladndnvesdmidneni
@ 19 Y a [ [ a Y a a ! Aa
szannsatesiuldiiiAnnisuinidulaludadiuigs wagradaiasanannguuszynsnidainy
waneafiulues a1y e warUseaun1salinay fawanslunisnen 2.5 wagn1319il 2.6 A9
Y a o 1o af @ aa g ' & o A Moy s o
Waedeinanegi 5 Alansu Tunsdimunguussnnainuasigeorgnlilatussaunisalinanuy
WNerfunueniaginfisudedwewnnnsinig LagaA1uIaedagegaegn 25 Alansu lunsdlves

wsauielvig) (adult working population) iA%18@183INATT 20 U kawtieenin 45 U A1ves
wadrsdanariiigaiFudumnainmuidesuauanniisasuannisaueneas NISOH (NIOSH
Lifting Equation) (Water et al, 1994) F3fin15auaasne33d 23 Alanfu Fsnuinisviaueniia
s 23 Alanfuluanimmsinnugauei @afoideation) arannsatioatunisuimdulu
nauALUINATBTITau WALARY 99% waznguauumAndeTiTqunwdlaae 75% neldinust

ANUUaRANY 4 e1u (1) Inarans (2) @3583n81 (3) INANE way (4) SzuInInen
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A15NN 2.5 189 BsdmTunguusErInIRenmNegLasUsEauN Tl

Table B.1 — Reference mass, m_,;, for different populations

Field of i m Percentage of user popula-
1eld ot appit- ref tion protected Population group
cation
kg Fand M ‘ F ‘ M
Non-occupa- 5 Data not available Children and the elderly
tional use 10 99 99 99 General domestic popu- Total population
lation
15 95 90 99 General working popu-
Professional 20 | 90t 95 85 29 lation . .
Working population
use 23 90 75 99 . )
Adult working population
25 85 70to 75|95 to 99
Key
F female
M male

protective for at least 99 % of healthy male workers and at least 75 % of healthy female workers at LI = 1,0.

mean resultsol.[14].[24]-[26],[31],[42]

NOTE 1 The reference mass of 23 kg has been used most often in the NIOSH lifting equation and has been found to be

NOTE 2 Data on the percentage of user population protected derive from different studies they represent as representative

13997 2.6 18198k UBNAMTUUTEIINTIBYNUNTZUA NG LENAUNGUDIELALLNA

Table B.2 — Suggested reference masses, m,, considering gender and age, in the general
healthy working population[18].[31]1.[38],[39] [42].[43]

Working population by gender and age Reference mass
My of
Females (aged 20 to 45) 20kg
Females (aged < 20 or > 45) 15kg
Males (aged 20 to 45) 25kg
Males (aged < 20 or > 45) 20kg
NOTE Table B.2 is included in step 1.

Insrfavesimiineniuuzi1 (Recommendation Mass Limit: RML) fiviae
Hudlansunteusus Wuhwinendifienudasadugadedotndeusiau Adadriavesimin
oniiuuztiazanawnuadeidoing q dmsuneandenly unv.11228 181 1-2564 A ILIAN
aumsﬁﬁ{]ﬁﬂL?ﬁlsmLﬁuﬁaqmﬁmamiuammi RML Ailsl3duans Tnefiunasede (me) Huen
Sudu wazsga (multiplier) ntladeidesing q 9 Jade Idud szovvinsvesing Arwgawesing
srognanIsadoudte auilunisiienu msfudndunu msdaderdiiuaren nsendede
Pl Mseavaneay Lazszezavinnuiinnni 8 Filusieiu Awesiiguiladeidessiides
niwiewiiy 1 iefgadadoidsdandu 1 mnsanuiiguitinandateduiidnuued
wszaNsensieuen dadudnvasiifidinnudssiainsatesiuvieannisuiniums

sruunduilauazlassainensegnlags
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RML = myop x Iy x vy % dyy %ty X firg X € % [0y X Py * €]

hw Mg nladedesszesvinduiuiseiuvesinguaeyinnisen
v aandadeidssanuaduiuinaesinganniueagyinnisen

dy fagaundadeidesszeemauinlunuifwesseninringaenluyning

o, shnitiadoidesannisiinbeadi (rnhedu osen)

f autaduidssaneudlunisen ey pasioundi)
o FhandedaldsanaunmuesdnunrmsduBainguazen
o Frgatladuidsainmseningiieden

pw Mauladeidaninniseningrieauaesruuly

& Maudaduidssanmsinuiu 8 Tiluwiedy
2.1.16 angiutmiingn

Juimsuiuiniiaaudiussesianisvesnuuday odianauandnaiuil
wasensviauiidesldusaaininenie e msen ns1e msvudhe mswdn uagasan
yngiifauanunsanmevieaundusiwosnduiodesdoudailiianudesionis
vindumsssuundnieuarlassairnszgniigedu Wumgliiagtunats q Ysewadinig
wUanguenguesUiRnusnuazindouinenuanudesfiazdamanenisuiniu 9ndeyaves
2IANITUTINUTENTNUIENA NTeNUIBUMUANNUaAdELaER 1 TIoUTBYRIENA 1 NELTY
fnstmuadasidavesiminenienauineud, fwwimalunisaivauguagudReuwenny
nauengameazulslsidu 5 9 o

'
o

1) Winfislenasingt 15 Y e 16 Vluuneuszine)

]

[ ]

2) WinfiFudndnnsvineIu (working children) Aiflengsewing 15-61n31 18 U
3) auauELend (young worker) fie 91y 18-24 TAulY

a) ﬂm’lurzﬂmyj (experienced worker or professional worker) g 818 25-
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(n=229%)

M37 6.1 dnwariUunswesingiilntoudny (n=229%)

dnunzzunsavesingindaudne U | Touaz

auunsieimtnuarsunss (ilefuasenatsing thaiindrudiowazen

 w 78 34
LINA)
FUNSINBUBNLTLT lﬁLﬂﬁaugﬂ 64 28
?ﬁsuaqLU?SULLUaQEUMiQﬂwuaﬂIﬁ LU NILEABU §9 27 12
lalansnng gunsslaiun® shwindrignalaivind 17 7
Asosnelundoudld Wy fveanar asiadl Avwosndsllumiedaidin
WJusiu v °
nounaulugy 12 5
8713110 9 4
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aVULLANY nBuMeilInTaay 4-5 09 1
Meteuiugs 1
sauldvazen Weandngiedeudu luidinsyndn 1
finseidendmiuin launansandnlid 1
YULENAUIVDINTIU N AULR AU 1 4
nszUadldyu 1
unuldvunlvey 1
SUUIAMNBUUTIIHLIUIA WAL LATIEINS 1

[ £ 2 a o

Judmaneduiniu 1

g luluudrsvauisadentauinndy 1 dweu Iaenndesiuanuusvesing

6.2.6 Anududunsisvasingiindeudng

nmsdrneenududunsisvesingfitndoudne nuidulngSosas 28 Taniiledu
wsoNuRNduNavsTuaukariin1senimdoudgagluanmund sesasniouas 20 LAdaudeingi
T unsnunan/a @mn5afinung Uin welevau Mliunauld wazdosas 5 indeudne Tng il
gaumqiias Soundt 45 e Teandeanuludunevesingiivdeudne Aninauslumnsai 6.2
M3 6.2 Anludunsevesingiedeudiy (n=60%)
& Y - | 1 ° P
ANUTUdUNII8YaInginaaudne I | Sowaz

fedunseiiuiinduiavae Ui 17 28

Un# 17 28

v Ao oA a N A °o § v o %

POIAUMANLAL/AY @UNTOTNWNS VIR YiseTaTu virliuiedule 12 20
Hgaumnias Soundn 45 8 3 5
Wunszaouinldfindudmiuven 2 3
Juveziaie 2 3
Tmgdunsie falrdie / 1Wuiiy / vhufisen 1 2
Ingiigusavanvay 1 2
JEAUNTUAINTY ANUgesERUTail / vidu (Knuckle height) 1 2
IS L% 5 ! ! A CY !
fisgdunisnenniniikazgavileiilva 1 2

= A v 1
anagnuiluilelasenineanisen 1 2
ngilvunng 1 2

wewn lusuuiuiinnanisdsizduiinansianssuenuaziadoudiensddwesfifidnuusidudunsie
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6.2.7 SNWULNITIVTNAIVDY

Weninsandeinuaznsvdndemsefanvae U URenuaziadeudie wuil du

Y

InegySovaz 34 anwuzliddedu/ndudndawes uaauisaseiala 90 99a1 sesasuniovay 22 dadu

A v

oV v =~ o Ao 1 2 yy A Ao A =
ﬂ'ﬂ,@lﬁ@‘U UYUIRLNUTEN hazIpEay 14 13J3J3J ULLﬁﬂﬂJﬁWﬁﬂﬂ@Nﬂﬂ HANWAUTUDIUNHULAAYUUANON

N v Y v

Spzay 11 warn153uluanwueNlddidu Sauay 8 srufsanuyuen1sIudnnausasas 3 fgll

SALLDYAUNAUDIUNNA 6.12

C3:hifidladu/M... 42
Clifiadudle,.. 28

CaMaififladu/N. - 17

C3:daau/n3udl... 14

Chsiaviuunul... 1

Ca:dladu/MAuau 3

Wyt e e P g ot EI. o e e w
C3adifladuAM 90 wasuisasailald 90asdn ClAiflafuaArldsay suiamuieau C4:hififladu/ 30 amenn ldausasaiiala CEdladu/MNIvilmanuau
- - - - P . e ooal g - . " T e |
Cdasduuuuidiiaiiu (pinch grip) ca:diadufdulimunzay Anviaina Cadladu/MAuau

AN 6.12 dnurMITUEniemIedan (n=125)
6.2.8 Usuauaunaiulaewnds mNuun1sen Kan ann taguseuna

PINMIATIRANURLUNITEN KN Q1N VBN IYIINUTBURTRNY nuddlngyTee
ay 59 fpudlduuuouduiudnuuzau laganizaueninfoudielugnainnssuusnig
QAAIMNTIUNDATIN UAY RAAIMNTTUNYAT-UTEUS dIUANUATNUNINGYT 5, 10 Uag 15 w1/

(4, 6 WAy 12 ATY/TN49) Sogay 6 A LEUBlUAINT 6.13
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Thinvuau hian... 74

10w /ada (4... 8

15 wii/ad (H... 7

30 wi/a%a (... 6
20 wii/ada (3. 5
3 wii/efa (.. 5
flmazads 4
10 Jwnii/ada (u... a
Other entries 5
iwtiuau bisnnsnesyld @ 10 i /eds (ST 6 A% 16 Wfi/msy (T1Taoae 4 Afa) O 5 wii/eds (HTueae 12 af) 30 wii/Afa (F1Tuas 2 Aa)
20w/ ada (T luoas 3 A%a) 3 Ui/ ede (Fluwas 20 mia) T Tuaaras 10 3ui/a%a (uviaz 6 Asa) Other entries

ANN 6.13 ANUDIUNITEN WEN AN TAgUsEUIINNINUIUATIVBINISIAFDUENETY 8 WU, (N=125)

6.2.9 5L8LMNNVDILDINAIRIVULEN

31NN15d1599a0 N seNAReUENY Wafiasunsreei1esenInalieduiuian by
WUITIUYRH U TR Uy unudn diulngSesar 42 wvuuazilonay Jomenagn1edsi
Uszannl 50-55 lufilins sesasunieay 30 deduuazianedlnaiuaidiiuszann 20-25 lwuRluns

LAYSPEAY 23 LaTAA1F1 S1UASLDUNYDITELINIUILDIINAIVULEN AIUMAUD IUANTIN 6.14
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H3 fiaiday tad... = e
H2 flavhean... 23 209
Hi flaaddaand.. 18 23%
H1 H2 H3 H4
P 0 @
2 0. 8_s .l
.' -

Ha flaidauaes... 2 3% =

'H. f
Hs faidaudem... 2 3% i L - !
o - | i

H3 flarday Hadanaanvinend (50-55 cm) O H2 favienndnd Hadandsain (35-40 cm) © Hidflaadiind @ (20-25cm) 0 H4 fadandnszazua (60-65 cm)
H5 fadasaemianané il (>70 cm)

o

@
|
&

o

Data Response %

H3 flaidan Haranaanvitedd (50-55 cm) 32 42%
H2 flviemnand Tadandaann (35-40 cm) 23 30%
H1dfiaagdnadr (20-25 cm) 18 23%
H4 fiaidanansyazuay (60-65 cm) 2 3%
H5 fiadanaansandudaldruwii (>70 cm) 2 3%

wnewe “Uudayantuiinliluiudsiaiifinsen mene wagvudredweainiu ldsiwfanssunsndnuazain

AN 6.14 STeLY19UBILINNAIPIVULEN (N=TT7%)
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6.2.10 ANUGIBILBIN WAL UAUMUMII19839895 19N
PNMIETIENNNTENIARBUEY WeNsuIANgwedtiaaIniiy Wiguiudums

91999999319N180 WU TRAMUTULIINNU (MUNNULARITIEALIDEAYRITLELYIVRIRIINEIA

[y J v

YugunlULUIRT Wiauen i 6-14) wuin dulvgSevas 35 fedusganitseauiilug (Shoulder

Y

height) 898911 AUgeUBsiiaduagiInIITEAUAdIINglAAa (Knuckle height) uagal1ugei

Y Y

111 (Knee height) Inadidndiuiidovas 17 fadnaustun i 6.15

V6 flaadsni ... =
vs
V3 flaaginii ... 12 17 - Body Height
V4 flaagdnii ... 1= 7% v7 .-
_  —~cmpen Shoulder Height
CTEO )
V2 flaagisnia ... 1| 14% V6 ‘
an Elbow Height
V5 flaadainii ... 5 6% 1. )
V5 [ ]
’ Knuckle Height
V7 flaaddnii ... A 52
- v4
(’z Knee Height
VA flaagidai... 3 4% va
1‘ Mid Lower Leg Height
. v2 |
Ve flaaggenin... |1 1% - Ankle
V1 G

V6 flaatidnin Shoulder Height V3 flaagenii Knee Height V4 flaatiennin Knuckle Height
V2 fiaadsnin Mid Lower Leg Height V5 fiaadenin Elbow Height V7 flaadennin Body Height @ V1 flaagjinitdani
Vg fiaatgenii Body Height

Data Respense Yo

V6 fiaagEinii Shoulder Height 27 35%
V3 diaat#1nin Knee Height 13 17%
V4 flaage1nin Knuckle Height 13 17%
ve ﬁaarycﬂ!’m’i’\ Mid Lower Leg Height 1 14%
V5 flaat@inin Elbow Height 5 6%
V7 faatd1ni Body Height 4 5%
V1 fiaagjdiniidani 3 4%
V8 iiaatganit Body Height 1 1%

wunewme *Judeyantuiinlilutudrsaninisen nsne wazauiedweasiniu luswfanssunisudnuazain

AN 6.15 ANGUBIEIINNY HgUAUAIUMIENI83v8IT19NY (N=77%)
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6.2.11 M3Ua/vayu (Twist) Uag 154889974 (Side bend) Vo367

NNTAITIRANNNITENIATEUET iaa1santadenisUa/myu (Twist) wagn1sides

Y v

914 (Side bend) d1favoaguURNuvgyinugnadoude wuii dilvgSesay 50 adaves

Y
AUUROunsUanTevy sesatunTesay 38 danuuzln viyu wazBeednedfiiveduianu

fslunnil 6.16

-
(o a ¥ 1 al

= 1989919 981AEN (n=1) 1%

1Q

Cos - a s

(S Tidauazlaideetng (n=11) 10%

g @

.

2 T - a v

2 5 MU/ U aLazLDBInIe (n=41) 38%

L—/ o]

3 9 .

£ 0 TUa/ngu 0819LAY (n=54) 50%
[

=)

1’ad

(o

“ 0 10 20 30 40 50

Souay

=

wnewn *Judeyafiduiinlisaumninssuaneifinisiauasaluiui

£

2181599

AN 6.16 NM3Ua/vyu (Twist) wag N3L883974 (Side bend) ¥a4d167 (N=107)
6.2.12 ptanldlunisiansanssegnineseninadiaiuad

INNITEITIIENINAITENLAABULY LLBNINSULBUINENLARBUE8FIVDILND LY
NTaTEYEReTEIslanuadl wul dulugsesay 51 vgenldledy V5 vuzwmldansile V6
sesaaniesay 36 dod1e INT1¥agedfiuINNdn uagsaay 8 19371 INT1¥BEYIeAININNTT

selunnd 6.17
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& YA 24 v =1
°§ YUz lieny V5 vazmltaasiia V6 (n=1) 1%
=
=
@
F
'Gg A v o Y |
z Y INT1ZYUNAINININNTI (N=4) 4%
-
=
39
1'ad
o7
o
_§ A [ o o 1
2 1OV INTIZBYUNAINININAI (N=9) 8%
©
@
1'ad
&
q 1% a | o w 9]
é FIYLATVINUTZYENNINNAIRIND S AU (n=39) 36%
S
=
=2
=
E a4 ¥ o & o
2 UBYNYIULAYINTBEEAIUGIIINHUND Y N (n=55) 51%
=1

0 10 20 30 40 50 60

Sovay

wunewe *Judeyanituiinlisiuynianssuaneniinnsvhaueseduiuididss
i 6.17 Tatenldlunisiansanssesniessnineenuad (n=107)
6.3 YoyadnMKINGONYDINTINNUENLATIUIEAIBLTINY
6.3.1 WuAvaEyNULAUYIEYNINA

PNMIdTeyaanInInaendadeiuivaihnuenindeudne gUiTRNUlidveya
TdulngSovaz 82 Nuniisane lidwmanevne wazsesawmniosay 18 WUy dINansesnume

yiIenseasulng AalunInd 6.18
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18%
Huiiioane ladawadevims
(n=89)
HufiuAy dseansenusovitnians

wasulm (n=20)

82%

v a

e “Judeyafituiinlisuumnianssuameiinisvhnussduiuiidndsm

Y
AN 6.18 YUNAVDINUNFINARDVIINIINITVIIUEN (N=109)

[ '
) a A

6.3.2 ANWAULNURINTUY AU VULLAFDUI8FIVDS

a

NMsEIIteyaanmwIndenadednuueiufINgy 1AL YuziAfaud1vdves

% a wa 1 1 (B :’f |4' < q.'/ 1 (=] 'y 1 T
AU dRunud didlvngSesas 36 Wulddu avern wlwse duas ldvsese ldlmwiannay luid

9

N3IAN518 SosasNnSoaz 18 Nuduneweseiu wagiosay 14 Wulldwesruinlugnangnzuu

& o a ' a ! = o a
NUARYINWNNNEAU LYU WATEEN mﬁllw NANNITNTY DU 5] ANATNN 6-19
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wuliidu azonn s Juaa luvguse

LifiveTanuau lifinsiansie (n=81)

18% Nuflwomualngnanznzuuituin
YNGR 1Y nanadn a@reln naes
36% N3EAY '3‘146] (n=31)
Hudumesnsesu (n=28)

9%

Nudumeanaides (n=24)
11%
Aufideasienisdu (n=20)
12% 14%

39 (n=61)

[

AN 6.19 aNYAUSNURINIU LAY YuzPaaudngdswad (n=225)
6.3.3 anmamgiennielunisvineu

31nn1sdTIIdeyaaninguungiiennialunisvitanunuindiuluginnuenuag
wnaeuggeglunsuniglueins Segar 75 waginanuAgueneIAns Seuaz 12 A9 6.20 oy

[d o a A A v
LAY X LUUIUIUNINTIUNLNYIVDY
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'Jﬂﬁ]‘@'JEJLLiQﬂWEJ
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wirauluiisy n3
haunatsuam 19
flauuse 10
yireuluiiiu 4
vhawluidudn 2
vasalévaeei ... 1
fau 1
viruluiisu vitunalouam flanuse virauludu viuluiidudn viasleudomn veforauinaiau Fau
Data Response %
: =
eulunsy 13 75%
Winunatiune 19 13%
finuuse 10 7%
o a =
Wrouluidu 4 3%
. o= w
eulundude 2 1%
1 1%

vaaldndem wurserauzinesau
Fau 1 1%

e *wuudisavansadeniavatsanimenmgll wu snanlusuluiundsnatauan Jusu

AN 6.20 an ngniien1AlunTYnnY (n=150%)
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6.3.4 ANNEAIEIN
31NNsdITIITeyaiTaataindlurasiuenadeudty wundrulnguiinnu

fiauwiuiuasainaned danumunzaulidugUassalunmsinudesas 92 danni 6.21 laewnu

X 1WusuuianssuinedItes

sdauasainenad 7

fAnumaiioan... &

$Anuasainaia.. 3

ffluataad At ... 1

mIuuan.. | 1
Data Response %
sanudsainavad 17 92%
saaudsaivunnly duasnasa suAIUANTHEIN 5 4%

3 2%

sanudsainaiaslal vinlviuassduwis an 119 v laide
filluazaas afu suAIuANTIAILAY 1 1%
aTnudarvnaefwiawmiauasuiaiansiuaedioias 1 1%

e *wuudisavansadenliviatednuae W uasleeluuasiiluazasing sy

a ' < ° o Y o 1Y
AN 6.21 dNTNHEAIFINNLAZNITUDILNUVULNINITLARD UL NYAIVDINIYLIINY (n=127*)
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6.3.5 anmn1svialunsieu
NNsdrTIadeyaaninnisininulun1sininudy 4 Nazdwansenudeniseniay

wdsududaves nudtdrulngluraginaueniadeudedguiiRnudiuiuninfinauen

A v I X Hdy ve w a A 2w d' o
Lﬂaaumﬂ’e}g&iuwuﬂﬂaﬂu 988 55 99989U1UN15T19TUDITNND1LLUUBUAT VUL UNLARDUENE

#9049 5088 43 AINTNT 6.22

flawdnuausnn... 42
fimsanasuas.., 32
Tudvineudlens.. | 1
fevabuioani... 4
fumasaidivdau.., 1
Data Response %
finudrunmnavinnuaniedaudaluiiuilngnu 42 55%
o o = ar d v =
finsanaruassafianadluduanauasie faudadnas 32 42%
1 1%

& = v
WUV IUHANWRaNaWwI®

= = & o . v od a
HAUBHIRIUUUWATLAYN VVITWIVILEAAT90Y 1 1%

supaTadudanivgauasinudulibndssinazia daudodsnas 1 1%

AN 6.22 annisvingulunisiieu (n=77)
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uni 7

UNIATISHNANITAITIIULNLAZLARIUS 18

7.1 dagyanluvasfufifauy

|
a vaa

NHANTATIIRNEAEAINTIUNTENLAIATauE18luNTAN YN TRIATId NU UL TR
NetesmsenuazimdoudedwesiilunAneuinniunamnge uainufanssunsenLazAdoudng
Ql Qll g.Jl a o = [ 4" I~ Qlld 9(; £ 1 v} QAI 1 (-1
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AANAAUA N EAS-UTENS LAYEILIUBIANSIDILTINEIUE drunulseandu 9 asdunuenaulfien

Judulvg wu eugeannssundn gaaimnssuauds nululsmerviawnunysiuginats \udu

!
=

Faduveenldlafivmdnunnuazivuelug luniseennguunseraindusesdinisiarsanadeides

MALIVINUINUIUAU

Ausluniseusuieaiuauenuasinfoudinedwetasysraunmsalinnududoyaniinig
d1siatuaseillagldizmisasuauanguiiaunudt gujianudulnglvdeyaindelailasuns
= Yo Y wv oA A | ] = g vy N =
ausuvselasumssusutnedelidiisane Siesdiudesliifsfosas 20 Alvideyainlasunisineusy
W19e19R Feviliiiuinnstsauldnguinenseninsgrumengruisludesddliine eradunse

| A Y v al ya A o | a 1 v o 129
mhgnunifgtesdudilaiinsaivaunseliuleuviglunmsdeasulinunuidesinuenlasuainuslu
4 & = = & v o o w % ¢ ! =i 1%
Sesllegraiissmedadutdonmuadidgludenusvetasfinsissnuseninalseme (R128) unedng
szsedliniseusulinnuduasduneuljufnuiiieidunisenuazinfoudedswes aduwuimig

NilaNzILaANISUIALEUAINNTITYINULe
7.2 ANMNIUENHAZLARDUINYRIVDINYLTINY

7.2.1 jluuumsiafeudeded (8n/19/aude/Han/ain)
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wwInilunisdssnvuznugnuazinoudgluasiinsiiasananvuzyodwed
gnindeudnedlezlstnslumhsnuindid1sin antuisuannsiasanaudnyusaoy laun
wwiinuinlvs S3unsaazvunedu egels neufingdrnasdeluidwesnamuldiznsindeude

wuulnu Fawualidu 4 nquaneiu fe

'
J I

nguN 1 N1senwazde (Missegnisindeunvesingldiiu 1 wes) Weswinnisen

9

a

999 1 ASIPB9LNNSI19E9Y99 1 ASY

aonvudnasuAINuUasnny 813798 LazaN I NLINaBNIUN1TINIIN (BIANITUNITL)




NNSANEINITMNUASRSIUENTIMNN g ENd MU UENLazIAd o UY m OSH

FANNIYLIINTY

oA o A o = a' o a A
ﬂq&”ﬂ 2 N138N N1TVUYY AL (Lﬂamﬁzﬂgﬂ'ﬁlﬂa@u%m@ﬂ?@qLﬂu 1 ung e U

NSAUARTUSENINNAENULALIAINY)

=
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Aoy oA e Aoy w
NUADNIDUNTUDUNNUABAYLTINY

]

= v

NHANITETITRYanUIINUEnLazslungud 1 dulldadiuanniiantefevay 41

q

Wunseanldfiniseduminlunisiiuliosandunissudieluszoyniedu 9 WeRarsainenay

=
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ToadunauunindulilesandesniaEessuiwaallunsaneIde TunisAnwiiuRueaaziinig
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udeyaisesUsunalundasnguianssulviunniunaganunsauszilivanudeslutowesssesing

nsvianssusing 4 danuduiiussenisuiniiunessuunanauilouaznseanuiell
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v 1

n15d1519U MmN N MAATUNISANEIUIToIASIRaz UL Ty 2 Toya g Uming

Y a wva a va v

AUfuRnuendulszdmissntesnss wazdmingeganiuiiadesen lngldisnisaauaiunuin

Y
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5) dnwauziivulning 28% 2% f&nuwaueAidslivnyan 72%
911 NIOSH Lifting Equation $1ufifinnundesanneniad
‘ Aeruiitiruiinnnd 5 nidendwaziasieiies
6) pwilunsen 3% 27% 2R3 1 3. wan1sds9dl 14 Avnssu Tu 51 Aanss
(Aszyarmdld)
7) TS YR mwmﬁmqaﬁmngau (H3 uay HA)
g (szezviedle) 55% 39% 6% | amudesgenniimsdonuasitush (H5)
8) G?’]LLMIJQWJ’]@JQQGUEN Aadsen Knuckle Height 19 Elbow Height (V5)
Son 15% 73% 12% mml,?imqa (V3, Va4, V6, V7)
(m;mqaﬁa) mm@m@amn (V1, V2, v8)
aadssn Tidnd Bosh
9) m3tauazdead s 11% 89% ﬂ’J’]&JLa‘IENq\‘iLLaSQWWﬂ fimslauazidesivuzen
£ 4. o msvhadluitufifunaudaasionm 18%
10) WUNNMUAULAU 82% 18%
11) Enwaueiuiinfiou funBuieiiunsynusnuasadoudedanin
LAzt 36% 64% \deeganargeunn 64%
12) anmgaungil ] ] vhawiiduiatuanaieu (nanauan/fioseurdn) 14%
Suandon 86% 18% wazANduLaziduda 4%
13) uasaziAaudIduns wasaranaziruidenisueaiulid (u at) 8%
) 92% 8%
HUDILNU
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Uaduidesiinendodly [EREAERREE T T R
NUIEHICEELUGA U 61 sonsy | thunans | desgs NUBLA0
89999 4 fle g9 )

AYIUNGNNELYBIAULAZN15T19T Ti1lUgANdssg

14) anIWLEUNI 26% 74% fagaann 74%

NUBNA NTULUSTEAUANULEIS LN LA LA D UINUEIVBIAIPUTINYANAALUAIAINLLINIIVEY MAC Tool &

Y Y al'

Fenanudeseeniuld ddunnudssgs uazdunsanuidesgann (HSE, 2018)
8.1.2 Ugymuazvatauatuy

nmsanwthsesrdsdilanuuszirulgmuaisegrsfiausaldduiuimedniunis

daalngle feseluil

1) Sadededwesiiinisenuazindoutennvau 019vzidesannlinsiu wiely
Fosmsfiaziawe mslimhenuigididnesydwewing 4 Wiudma evwiadymdang
Pranurilinisdrsialadeyaliasu Foduitvdrsiamsiinhsnudaituneunsvhauanins
wavestan (material flow process chart) ¥3emsuanvesmiisnuiizind1sie vessnuiiy
dnn ilelduseneumsfinnsandumingases daudianiu (raw material) Sudiusgwinams

a . a o ¢d & 9 .. ~ = v v a o
@R (work in process) wazNanAMTINL@IaLa? (finish good) finsimdeuinemenssnunseolisgnals

2) NM5UUANUMUNFVDINT DTN LY TUUNINUEIIDINSONANN U9 DE1ALITY 8193

nargvuInuIMTnasiukasUnTeEeie aldaiunsateadinidnlaase envagldnsasuaiy

e

e ¢

v

UfiRulpedufinArdnindwesfidesiinisenuazindoudioduuszdn (mode) wazlivinnis
wiindayaumiinuniian (maximum weight) vesdswasiulime

<

3) daveansedng 1 Welin1svudrearnnunniludniuinis ag1981998din1s

5ﬂl ¥ ] < :.JI v =) U ‘g{ ‘NI 1 Y =
iAdeuiena1eFULUL WY enldinsuusady antulzkanrioainsaludaiuiaig 4 uaidaenain
soluuazaudeliang madrsamsglinseunquiniuuuunasadunisnisvudeaniiuinialy

aniiuvile iWesnndadedeslunsas sunuunasiunianuuansiiy

4) msfnwasiililunisfinenisesdadinandidauasdeyauisegedilinsudau
Heanndadilifinnsvesasesssunisideluau ibildanunsanudeyaiieatunadnuarvesuaag

WU N5ENNTwAl N15TRAUENYMEdIuYAA SINTIAINAALTURBIIUENLATIARDUE8URY

% a wa d! < 4 d' ) Yal @ % 1 dy q' a o |d' a dﬁf
AUHURN Fadudeyaniwusinlilinisiiusiusudeyamariiiainlunisdrsnlugiazifiniu
Aazidudseleviogaunn

5) AaudnwazaerujuRnuy dndulildaseziinmmegeuauanunsanienie (leun

< % & . < o & i wa < =
AULYULSINANHLUB VU (arm Lift) LagAIMHLLYILSINATHLUDUN (leg lift) U520NI15UIALIY NIBNTS
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Usziiunmezanuliauiey (Aud1) F9n15aiuaue1azldiaiwazaulssunuiiudy waazidu
Usglewlunsiiansananudssenisuinidunissuunduiliouaznszgnluauenuazindeudne

GRURN

6) mMadhsraguuuumssnluaniuiiass wuhiuiiludnaeaslildfinsufifnudu
939 mﬂﬁ;ﬁﬂﬁﬁ’amumﬁfmut,mhﬁ?uiu%gumaum35'13’;'«&1awwhjmﬁaué’ﬂwmzmuﬁaLLasﬁumu
msvhay fdumsdnafiisfetuluswanoaasieafionalunindrdied vieo1azain
szuveaulatiloniusmdeya vonininindrdsalunhenuiildansafunwldagiilioan

lumsdrmaiuduilosannassiuiinuariuil TunisdrnalugTsseseiaidiuilmeguiu

7) msfnwiaselidlaanimuindeuvesgumnilaenss eanndedninvedsulseunm
LauazAIedle dmsunsdinialuewian wildnsdunivalnnnuidnvesfuiiAnuuny Tueuian
wugihliinanmwindeuvesannglasslunuiinudwenainaziadua WBGT udy wuzthlidu

AseavidenvassrUsenaulinig (Te, Ta, Tw) Tauneanudulinle Aeviduuselevianniuy

8.1.2.1 MUy Ts1etedsvesniinisunuaziadoudy

]

TusuiAnrnruIgUlnaziinnsdnsIvanwuzuenAdoud eldaLaus bl

U o v a & a o v a 1 v =t N A & < v X v Ao o
"\]@VI’]UQJ}GIﬁ’]EJQqua\TGU@QLﬂuaﬂﬁqﬂi‘gmﬂgsﬁﬁﬁﬂﬂ LN m%ﬂi@iqﬁlﬁquuuiﬂgLUusﬂaiﬂaLU@Q@UV}ﬁ’]ﬂQJ/Iu

'
Ly A a [

i.JJ v
NSNANTNUNANS 9 lAegeasuiIu anwarUadisetndsesaian slunisiei 8.2 Tunisesn
ngvingassrylindlgnuniiianssun1seniazinfaud1edwesignsinensinintydsiede

deves dnsdningileujUaineriunsdrsiawagsieanudeyaiineniunisenuasinoudedeves

Y

meusine Judugiloausliiinisdnirlusuiaalundon o dunmsensisnguune ddaadulminnig

Y

o s ! ‘&J a wva ! aa [}
WasawailvldlumeafiRseniralinnsensiesnguung

AN 8.2 Feg19an1invinUnyTTetedvedlunuieau

<
- aunInuLaY
4 s (53%a0) ABn1s P
YYD (Ind = o 5 - LAIDIUDNYIY
AN YUSVDIEIVD \AABUENe
, , Tunns
(U3 4 nay) 4
LARDUENY
1. Fodwes waz nnde (shwrtin v3o wsefld/UTnasotuama/gunsyns | O s/ Foqunsaluaz
Fuda/anududunsie) O sn/aughe/ne | amene
O wén
O ann
2. Fodswes uaz Ay (shwrtin v3o wseild/uTnaseuwama/sunsynms | O sn/ans Foqunsaluaz
Juda/anududunsie) O vn/audhe/ne | amene
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O wan
O an

2. FoRwes uaz ey (uin wie LLiqﬁ’L%/ﬂ%mmiai’u/summ/’gﬂma/ms O sn/ane Fogunsaiuay
Fuda/anududunsie) O vn/aughe/ne | amene

O wan
O an

8.1.2.2 99aLkULUINITINYINTI89U TR UNEINUNITUD UL

PN [ [y 1 Gl [y I Y a wa A
ﬂ’]iiJE]U‘VI%J’]EJ\‘i']UV]IQJL‘U‘L!E]‘Ll(ﬂi’]EJG]E]EjSUﬂWWWiﬁﬂ’J’]MUaE)@lﬂEJG]E]QUQUGNTH 019

o w

Tnanmsafluoydyn10snIThInusEniNUseina atun 127 wagdouuzatun 128 99013

<

[

dr5aalunseilnuimhenuddildiszuulunsueumnenuiiisatestunisenuazindeudie
dswes Fadudielimhsnuiiinisiideeunililoiouiidedesiunuenuasiadeuiwdmes
seusine limumunagiiansanogisaziBeaiediu audnvuriuitin udnvurdmes uay
Jaduidoasing o fenvazdsmansenuiiiusunsesequamudonnuuasnsiose fUftRnu fuans

Tupns1991 8.3 fregnrenuiuiRlunisenuazindoudnedswaameunsinieg

TngyidiguiligIvessgaIsadunisiunisdnvinssuuyssiliutladeides
dmsunuenuazindoudglvnsoungunniaduwazasaunquindnumzuNgIveeiuns

wasuinedwessisnsiniy Tundeudunisesnnguune Weduasesdlslianiulsznounisng o 14

] '
= 1 =

Tunsiansananudeneuiinvteunineny JeyananisussiuanudewasUaduidedilanisgn

[

Yl dudeyadrdglunsiineusulifudui i Fedagdunisiineusuidnualilungnsznsis

Wunisineusuwuuily vaziluiiuinsufifauasdiseazideauasdnvasulazdnvuy

#9999 52UV FLINLANANGY

M15791 8.3 MegresgnuluiUalunisenuazinfeudedavemeusanig

- . 3TAUATIY
a4 29113 aunsauLay I . .
189Y0FIVDY 4 . TP GEN ANLLUZUN
Y W ¥ 12Ya LAADdUYY LAIDNUDINYIY LU %
AMANBUZYDINUHUAUY | . P Y9IMS Doty
(U3 4 nay) N13LARIULY —on
Usussu
Fodwos uaz mmfg’l,ﬁ"mﬁuﬁummuazmm O sn/n4 %aqﬂmaﬁuas
AINANY Aosdonsuiadulunisenuas | OJ gn/audng/ AMNAY
Qmé’ﬂﬂsmzﬁwaa \waouY 19 Umnane
ANSUTEIUAMLEILNTOULSS O wdn
qmmwmammﬁawudaums O an
UDUNUNLUY (Arm Lift /Leg
Lift /Cardiovascular Fitness)
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8.2 N1SH157ANWAUTITULNHAZANBUIIY RIVBINYLTINYTLAUUSLNA

Wosndnwazauenlaznaouiedswedluan1ulsznaunisnig q IANLanA1eiU AL

'
[ a

SnvnuzAsosivionndoudte msdaredmes anmituiinisha sfsanmuandenlunisriany
fadunisdrsedeyaiieriudnuurnusnuasindeudisiwosnsusinislussduussinanisas
Avualsinsounau uazaenadesiunsiLiunurosesdnsussusEninsUssme Wolvinans
Anwidamnsalfifudoyalunisnununazinnisduanudasadoiisidesnis uenuas
\ndoududses deyanisdrnaismslinseungunnianssumaasegha 399einsuIsusEIng
UseinalddainlflasifiouifsstunisdaUssanunsgiugaamnssuainaaduuivgeaied 4
(International Standard Industrial Classification of All Economic Activities 2006 : ISIC Rev. 4) ¢4

wansagUlunnsen 8.4 Faneaguuensunguianssulacall
1) AINTIUNNAUNEATNTIY Be53un9 U1l wasUseus

2) Aanssuniesiuniswde tlunquuinasegiandauialuguaziininuvainvaie

nsinfeudeTaniinuwana1af AN

3) fanssuvneiuneadne lunguanwazianz msedoudneiaginuadiendsiu

a

4) Aanssumileaws iy fg-undu wazihuszd Wugeamnssudgual

Y

5) AANTIUUTNNT dIUVDINANNLAZNITAIVNY LAKA NISVIBAS N1SVIBUAN NITTOUIUL UG
WAXANITEIU N1SVUAAZANTAUAUAT AWNLSULAZUSAITAIUDINIS U8AY1IATUALNTHOAS
AANITUNIINISRULAENSUSEAUNY AanTsunenduadamisunsneg AanssudIninenmansuas

NIYINT NINTTUUIMSUATUSNTATUEYLY

6) NANTIUUIANT duNblldmanaLazn1sAIVIY WU N1SUSUISININS NsUostuUseIne
n1sUseiudinun1adeRy n15fny) AanssuauguaInLasdIANaRATIEY Aanssuaufalsainy
JUALALTUNUINIT N15199UTUATITOU NNSHANAUAILAZUSNNTIUASILS DU NANTTUDIANIS

TenINUsEmALAZAAALNEN
7) fanssuau 9 Nldegluns 6 ngutneuy

dmsunmisguiiegaluniagndufianssuaITasianTaA U d o UL EAULANFAIIVDS

ndrgunineglundaznguitdainuuandrsiuuindesiiedda drdauunndiaiudesy

J v 1 PN

(Homogeneous) 1 AaNsIHUNDEs1e Nevazldnguieg1anluunniilesainilanyugaudn

9
[%

Adepdeiy drlunduianssuimhsnunelunguianssuduiinunainnalguaz b ne1iuLIn

U Aanssun1snanLaznsuims Nenvaslinguded nnuinduuaglinsouaunndnvaueniiniy
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unsnsitu ogslsfimusuiunduiogsiiagyinnisinnisvonatuegifuszerinailumsfinunise
uazsulszinuiilor
N151915001UA0819lUN15815999192A AN TUIAIUAILATINIYBININTIUNTEN
indoudne Tngenvaziiansanananulszneunsiislegdlundaznguianssumarsugiaiviloudy
ifinvdetesnsdiifiinennasdeddfefiuniufioanauaandeuvesdoya Tnsvly
Arunanvesteyaillfogiifenas 1, 5, wio 10 Jusgfuarumnyaudiunawasaul szl
seuiu ndeyavesdinanuaifwisnided 2559 nuimsneudn mIndn U3nsemsuaz
weesin (U 3 Aanssudifidauunnitgamudif ﬁm%’u%’agaﬁwmuaamﬂizﬂaumiﬂ’jwmLLsm

MIUNGUAINTIUMAATEFAR (TSIC2552) handlunns1e9 8.5 AT IWIWNIEY 2,493,044 Uiq

M13NN 8.4 NITTMUNNAUAINTIUNINATHFNIVDIDIANITUTINUTENINUTEWATEUAY ISIC

Sections Sections Sections

Aggregate Economic Activity ISIC- Rev.  ISIC-Rev.  ISIC- Rev.
4 3 2
Agriculture A A, B 1
Manufacturing C D 3
Construction F F 5
Industry
Mining and quarrying;
Electricity, gas and water B,D,E CE 2,4
supply
Market Services (Trade;
Non T ation:
Agriculture ransportation: GHL)  GHLJ
Accommodation and food; 6,78
i K, L, M, N K
and Business and
administrative services)
Services
Non-market services
Public administration;
(Coumrl:;nimlr;l;cir:l I;nn-d O.P.Q LM.N, 9
v RSTU  OFPQ
other services and
activities)
Not elsewhere classified X 0

111 9IANITLINUTENINSUTEWA [hitps:/ilostat.ilo.org/resources/concepts-and-

definitions/classification-economic-activities/]
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M1599 8.5 F1UUANIUUTENOUNITU 2559 KENAUNGUAINTTUNIUATYFRINIIAIGAY TSIC2552

#01UU3NaUNSHENAUAINTIN (NN YY) NISHER ISIC Rev. 4
ANSHAR 439,828 C
Ms¥ans wazmstda tude veude LLaz?iaUﬁga 2,359 E
ASNBES1 46,259 F
NNVNY- YOULTULTUYUS UATINTLIULUR 172,865 G
AN5VILE 107,744 G
AsveUan 852,694 G
MSUUAITUNLAZAI UL VA LA 47,842 H
Firrusy 24,110 |
U3N1501N15UasLA3 IR 325,892 |
Foyarnansuaznisieans 12,590 J
AnssuRFINSUNSNE 122,591 L
AANITUM AV TWINYIFERSLaznALla 23,916 M
NINTIUNTUTMTWAENTUS I SATuayu 40,295 N
Aavy AnUUWAAETUNUINS 29,354 R
AanTsuAUlsINEIUIALDN T 300 Q
ﬁf\mﬁm%mi?iuq 244,405 S
SrunusauUszNEUNNSTanYN 2,493,044 -

111 WIUANIUYIENBUNTT FHUNMILUAINTIUNIUATEFND A1A wasdanin w.a. 2559 drtnauadanieya

[http://statbbi.nso.go.th/staticreport/page/sector/th/12.aspx] dududle 1 fueneu 2565

dmiunguiegniiazyinsdinaluseiulssimanisaglvinseunguy nngugaanssun
N59AUTLLANUIATTIURAFINNTIUAING ISIC Rev.4 Faszmalnglagnsun1sdamau nsens
wssulddavin Lonansmsdnuszsamnpsgugaamnssy (Ussmelne) vsefiSendn TSIC 2552 &
Duluanumdninauein1sdnussnnunsgIuegnaInssuaINavededAns anusesy1yf (International
Standard Industrial Classification of All Economic Activities : ISIC Rev.4) lagiin153nussian
UINTFIUQAAIMNTTUVBIDWTEU (ASEAN Common Industrial Classification ; ACIC ) uaglaseasig
m'iﬁ'l"lLLuﬂqmaWﬂﬁﬂuﬂuﬁmﬂ DUT8U (East Asia Expert Meeting on Manufacturing Statistic ;
EAMS) nuanidimeiu waglasiududidnauaiiuviad lun1siasied ivuelieiugnainngsy

AvunsiaLazdnUszivenaIMnssumundninaeiuIasgIvaIna Jwuadu 5 seduieiu fe
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malvg 21 e (Mdnws A-U) vainges 88 nuin viylvadnuiu 243 vyl vajgesdnuiu 441

W LagfgnannssNduag 1091 nau

nsdmluadsiiaueliléitnindenietiswuuanzas Inglddunuanuylngdundn was
vnnudnwazvesianssunsenuazindeuinedsedlunydesiinnuunnsiistudaiauaz i
nsdsaniusznavianslunggostu Ganininagldaufodimesaniulsznaunsiifes
192905z 300 Wis wenIINEAIsENsdTauUTaduanIuUsEnaunsT fssnusuy
adrguIndumszuundunionarlassaiansgniinadinazanainnisenuasindeudedavediag
ARLRBNLUULINEIINYayalusruuUseiudial noauRunauny 8nduiudssuna 100 a1y
Usgnaunis Wigdlasgiidsdnlunmsmaumeiiuisiewesnsuindu famsfinnsananiulsznouns
Tunguilsnursdeshsmfussnirsdninnulseiuding nsuamdAnIsuasAuAToILIIN LAY
anduduaiuaudaoasies eghdlsimunisifudeyaiiiedsiadiuon 400 anuuszneunisenaaz
aasldaudssanuneannis winUssuiaAlddneve n1sd1auazdInyinseuveudavany
Uszﬂaumil,wiammagjﬁ 10,000 U™ ﬁ’aﬁ?uwﬂizmmslumsﬁﬁmﬂ%y’aﬁ%ag:ﬁ 4,000,000 U 19

finseulazkuAnveINTIdeed adnuazuenlussivUssmadaansaguluning 8.2

UIUFANUYTENDUNTIIMUNMUAINTIUNULATYFAT

W.A. 2559 F1HNUEANRLAIYIR IIUIU 2,493,044 @a1udsEnauns

o | aa I I Y 1 oAa D aa < .
ﬂfjllﬂ'l@EJ"N‘WW‘\]']?EU"ILLEJﬂ[?]']iJMSJﬂMQﬂ,“LﬁzUU TSIC 2552 ﬂqumamwwmﬁmmﬂfua;aaammimﬂmumaﬁwu

LAZANUANULANANNUDINANTTHUTEUNA 300 WiAS nanuileuazlasenszan 100 usia

Bd1 519N B NUENLAS AR BRI AIVDINIBUTINIE Wiad1519anwaguenLazAaeunY
Walpsientladeidssniieatesiuuenuasiaaaudng Wigdasigsianuduiusseninetaduidesinendeenu

faNa7 NuENLaLLAFEUEN e USNYYINTUIRLEU

F1BNUATURANTENTIA
Tenuasuiatuidssinulunseniazinioudnedwasensniy

ayUramuduiusszmnataduidedunuenuasiaioudne fu n1suiaidy

AN 8.2 NTOUALHUIANYDINUIIULNDAITIVINWULINTUAADUI U AIUDINILLITINY

wazladuideafidmasionisuindunssuunduiouazlnsaadnansegn
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Wesandagiulifideyataauimansenuiinainnisuinidunsssuunduilonas

Y

1
a =

lassasnensegniunnanuentaziaioudelingaiile Idedweidssuiisualdanenasiinty

MnnEidsLardnnsiuthemelsanssgniarnduiieainnisiiau 2562 (eya unil 1) s

a

fiussanm 260 AudaUssrnsuause snfinsanimiduanmesfuinduiinannunieudie
Asoseusiny wazdsernstevhauiifieny 15 Yiuld egil 56,846,600 AU (NSeMTIUTINY,
2563) Fetuazdszanalldhifiuieselsansegnuazndandeninnisviinu 49,267 au fiade
ms%’ﬂmagjﬁ 10,000 UnsiaAU a]zﬁ]ugaﬁﬂumi%’ﬂmwmmaﬁLﬁ@sﬁuiumuﬁﬁy’q??u 492,670,000
v leisuiusudszanadideddlunsdisoavegiivszanaiosas 0.81 (0.81%) vesrrlddielu

A3$nwIneUIanUszI A 9N9h U

8.3 MsfneTeLNamUmTinenggavasn1senisvasiteusnieluay

'
Y a

nsAnwITeLienvinenaanrenITendivemesinig lnenismeassivaulungy

v o9

' '
I ! a A U s

f19 9 2199zuenaNA wagony doinludoyadnedendrdyldlunisinnsannguune agslsh

]
(%

auneufiazazinnuidemsazaniululufiensdatudnduazdosihanud latudrindmdnen

gaaameLsINeay 9 nikavgiile

151919928 UINNAWILNYIMENAIUsaenUndnleuINNI1 200 AlanSuluniswaady

wituillavunedaivinengegaiivasadsdmsumsinunisseziaiuiuis 8 9alus dmidngen

[ 1

Tun1sendveenigwsinenuasnngd1nsunisvinaudusgnuiaderaleage tnganiIagn9d

Y

Al szezian wazvimnslunisen dadutladeddyidsmalifuidiausniinmiuduazdena
nsgnusensuIadurieduthelduiiminenagliinn Jagtuiminengsaadeusameiinunis
Auagyild sinardrdendmimineniiuugihvesaaiuereundsuaraudaonfowisssme
a@n3geLu3nn (National Institute for Occupational Safety and Health: NIOSH) %Qﬁmq\‘iftjﬂlmﬁu

23 Alansu Wedujifnuiauegluviinnsgauafd (Ideal posture for manual handing) aivlusu

a g al ra 1 (% o ra Y IS L5
Nengrlaganudlifiu 5 uiiseass sseziainisinaliniu 1 93lue Tszegnieangaenludegn

[y [y

NalifY 25 wuRung wazingiedindudanvunzay

dmsuvingauARamudienuaInuInsgIu 1S011228 Ao MNEUAFIRINTIDENALNINT TLEE

I a

TunwaszuuseninsaudnaavesIavesdsasiuaudnatsulaveuUReeiiu 0.25 wWns seduile

Y

[y
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