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Mcle] WorkSafeNBol| A 71

N
i

NS

ol

M

ol

B

WH

S

ol

2 2

HhE 2] A4

- L
=

el #Fl
2\ | 2

i &XS =YX S0l 7H2A |IXIAI-

o

=2
S

At

Ho
= =

<@l 24> EiE|o|



(9) Hazards and risks associated with manual handling of loads

in the workplace, European agency for safety and health at

work, 2007
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A5 AR AT H7bE 9 AdRkEFole] HA9A AA
(15 <] 191, 2007)
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(3) ZarolM o] &xp A ent 2ol ek kel kg Wl

wE 23 5 #Hrh AF (Effects of box features on spine

loading during warehouse order selecting) (Marras <] 321, 1999)
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(4) Zef~g dzp E3old AEH 30° 7ozl 3ol ARgof
Fozdoll gk Aol 5 F-akell thEk A5+ (30°

inclination in handles of plastic boxes can reduce postural and

muscular workload during handling) (Silva 2] 4<1, 2012)
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in real

(Are cutout handles used when available
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settings? Description of grips and upper

occupational

box handling)

during industrial

movements

extremities

(Silva ] 4¢1, 2012)
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6) Heloly A=} EFolo AAH Zee g BAlEg 4 H7t
(Psychophysical evaluation of diameter and angle of container
handles) (Shin <] 1<, 1997)
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g3k (Effects of carrying methods and box handles on
two—person team carrying capacity for females) (Wu <] 121, 2010)
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A

A (A survey of the optimal handle

}

)
pal

kel Z7190 A A9 skl

1

&3

[e)
position for boxes with different sizes and manual handling

positions) (Jung <] 1¢I, 2010)
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(9) F97t & IHE 5o S8l W gk A (How to lift a
box that is too large to fit between knees) (Kingma <] 221, 2010)

W37k 2 4AE B o0 471 B S el teiAl 119 e) ¥
HNPAES WFoE W BARGG dlolE Pxe st AgEte %
e e Wi e, TEe A9 gun, dee 24 9a =k Y
ootk 339 AAGS R ALgete] s Pash wAED A
Askith, Bk 2 AT 5 W ExdolE AHgea sloE ¥z
Hade Agetd the 571 wasel wel sele] el 2%
adte Aoz vehdh ole HF dzask 4% At 7
477 WD Ao vhebth Rusk 2 g wEg ol g4 B
A% 57 Wl mE #e el Aol vpehtA gt

mf ££0] I A HHE 0|2l S0
gl= &8 oAl



4
!

Adding handles to optimize manual box

handling) (Nogueira €] 3¢I, 2018)

(Review Article:
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Abstract

Title: A study on the guidance preventing musculoskeletal diseases for grocery

workers.

Objectives:

The purpose of this study was to develop a guideline for designing
ergonomic box handles. This guideline was developed based on the
quantitative results of the handle preference and biomechanical stresses

while using the box handles.

Methods:

We reviewed domestic and international guidelines and manuals related to
the hand hole applied to the box. In addition, we reviewed the elements for
the design of the handle of the box by previous studies.

We conducted a survey to assess the weight and size of currently
used boxes at large supermarkets. For investigation, we surveyed 4
large supermarkets in Busan. In addition, the shape, size, position, and
angle of the box handle were investigated.

Through this investigation, the key design factors for the handle were derived.

Forty—nine grocery workers were surveyed for their preference for
handles of wvarious shapes. Through this, the priority of the shape,
angle, position of the box handle that workers prefer was derived.

Ergonomics experiments were conducted to develop the box handle

design guidelines. A motion capture camera system and a ground
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reaction force system were used.
Based on comprehensive analysis of these studies, we developed

guidelines for the box handles.

Results:

When applying a handle to a box, it is recommended for the box weight
from bkg to 30kg (including the box weight). For the size of the box
when applying the handles, suggested range is length: 200mm or more
and 600mm or less / width: 200mm or more and 600mm or less / height:
100mm or more and 600mm or less. If the weight of the box is more than 30k
g or the size 1s more than 600mm*600mmx*600mm, it is recommended to use a
machine or two people to carry it. For the shape of the handle, it is
appropriate to apply an oval-shaped handle. It is recommended to allow the
top of the handle to fold inside the box. It is recommended that the handle is
located at the center or top of the box side and set angle of the handle has
negligible effects in terms of human physical load. It is appropriate to design

the size of the handle with a margin in consideration of wearing gloves.

Conclusions:

The results of this study are expected to be used as fundamental data
for the preparation of design guidelines considering factors such as handle
shape, size, position, angle, etc. for boxes that are most commonly handled

in the current grocery stores.

Key words: grocery worker, box handle, guideline



THr
IF

__o._

N
ol
o

or
4l

oF
<H
zl
oF
ol

=

el 9Ix < 2

20|

3.

N

KO

Wlru

or
4l

oF
<H
zl
oF

ol

T =

e 9IR < 2

2o

4.




OII

b 7tO|= Opof gheh ot

1. 42X (A £80| MSEZZAD

5 &30 Haol it Hee TA (AHP 2 8)
TR LpetdYn FNE de
SETFR LpEldng 0FY 2e

0208 6F BE-OE M

PIASHL LSRR TE0 e S5 FEEID %k DEHE X0 A06E MIEI| (5 BIE N2
W QLD &= 4E & TiE 4TE EOSI| LT o) HAFAA EpUS ool ME YSEF otk
=69 S0 2E et

E 078 58 &Y HESeH WY MET IEOY RUHEE Jgei0 ¥ 248 Bun3 gk
= WY TEE SE 0Eo AT S2Y THsT BES BREA JEiF A HREn

ESE uiEY BHEUE CI3A U 4TS WY S0 BTN TR LAELEE

A LIEE| E0| De REIG B Sk &T0N A4S0 $417] L,

s

@

a
o
1

Mok 48

u
=

&
2+
o

¥

‘_'L

Wl fE o

o
=

Wl 4

Wi Il

e

A1

R B

=]

| @&

&

=]

=)
=]

Ty R 2

A2

M3

SR

3T 250

A4

HEREE

47 =70

A5

24 270l 1

P -




1. 22X (87 240 M= =ZA
z[ (o o o m[ =
ex| woe (3 (3] 1881 ) (3 e
-
= = = = = =
it @50 1 &4 £70| 2
s | | oo o/8|0| 0|02 o|e|a| olo/e o e|ef |
Y BF 2 279 &9
i2Edh =3
AT R ) |eelo|elel e oo oee e s e o e
P EWO| 2 7Y £%0)
(2Eh
At |rw Y |9|e|oelo e e oo e e e o e
U 0| 2 179 270
(22
A9 [ rw Y | @@ 0eee o0 e oo e
Hur 23 2 S =00
(25 s
AN | @6 e s oo s den o e @ L~
[ ™ ) -
W =80/ 2 M 20| 2
@EW 4
Ll I S AR e T R T R R e
7Y &0 379 30|
A2 o |8\ olgs|lelalgo|ole ek eles s
279 24O 479 2750]
A3 ' @@l 2de a2 e e s e e e




4 . OIELgX ZSZ3AEE o 710|E OrFEof| 2ok A7
z[ (@ o T NRE
ol (2| (& || |#| |z (4] || |
= a2 EET
A SIS (@l (= | |2 (4 |=| |4 | "] i
= = = = = =
279 &5 &89
— — # < -\_H"'-.
A @0 o6 oae oo ele s s o s L~
278 250| 24 2802
A1S - o @l o|e|s|e|e|e|o|2le|0|e|e|a|ela| L ]
3T AT 47H 50|
ATh =i o ®| @ a2 ool e e G e W
379 =m0l T
A7 o|®| o|®| 0| 0| 0| 0| 2| 0| a|s 60| w|e| " »=
379 &R0 24 %0 2
Ats| I I E R ] [
A7 eEo| R4 £T0| 1
A9 @ ® o|®|o|e|e|e|o|e e|e|o|s ol elal = L=
470 &m0| I 2B 2
T,
A-20 o|®| o|e| o el |0 oo a|o|e|e o s e l N
)
=M 2301 =4 280 2
an|’ oy lole|olssleleloolelele olelolele l N




=] [a T T RE
o = L b # E M 2 0
= 22 FF
Lo B EETC Tttt B -4 O O O B 5
= = = = x =
e 2E0) 1
an| 2zsiaz |olelolele o slal ololseleleleele
Y 2T 2
| 3y
aan| exiRe |98l 0 0 e 0| 0laoleoe e oo .
77 220
aa| 22022 |oleloleloeslelelalelolelel e sle
378 250
aes| ez ws |olelolelele| sz olels elele el ele
470 &E0
h-Fh =50 gs & o B & @ @ 3] ] O R o ] ] IS
4 E=JO) 1
a27| emoi g |olelelele el alslolalsielelelalalel -
AH £30) 2
an| 2zo ez (oo ole|elo|sle olele ole|e o el

= OSAAM AS TEW STATF BT



6. OIE-ZA 2=4

I.

OII

7tO|= OpHof ket a4t

B CI2S| &T0(9) $iS LE0 e O MEas

ST EMGQ] FAF| LT

= oy if B | =
: = = H HOPE| [ H O |u z CH .
HE B ] 2
162 M H = # £ ] E 3 H el i
= = = = = =
B-1 . = e e e e = it £ 5 & .
S mo| Fi ]
eHTE0E elmEns
B2 . L0 el e o] ] e 3 @ & ] 1l .
S B EE =80l EEN
EUNTEIEE) @ EDD
B-3 . b B o s e ] e )] @ & ] ] .
eE0I N L R EATE
IR E eEAQENLE)
B4 .-ﬁﬂr@@@@@"ﬂ 2D DD D E—.
SR I el HEm
EHFERL 4| Qe e
B-5 . @ @ D B E B & & & & ] ] .
L el EH0LETIiEH
R EILE = R0|IE (1 E)
B-& . @ B G |G B ol -0 & @ @ .
=0 NI ey ol Ersh
SR EnE B E 1§
B-7 . b0 i el o ] e & =) & @ & .
=3 E bR [ R ETET
sWilEns e YENRE)




HEX| (A 7O M2EZAD .
=2 o L3 a E | =
CH e M H It il E e |
=
i ST o “ = e ] . ; # # il 2
3 = = = = =
B-B . & @ & % G & B B @ 'R .
EHOERIRIE) o] ) =
& T | T EIEE = PeIENTE)
B8 . - & {5 o | dl &) & & B @ .
S TS =R FE
eHiasrE =golye g
B-10 i 3 @ @ fe] mm@m@&:'
Eal
= e
SXREOR 2 RYTENSE)
B-11 e worit) & & & L] cr] ) I T O .
e TREE) eya i
B0 R N5E)
B-12 . & @ @ D e e e B ] I i .
S0l WA=
SRR e R0 TE|5E
B-13 . 1 o { o el ) W e O ) R
e OFREIA eI
£RHTENLE e BOTE N5E)
14 . v @ i@ @ ) e By a0 v e .
e Al FHIE
=EO{EE(15E] R TENSE)
B-15 . e & & & @ dr| B @ @) @ .
o B0 T ) il H =
L LT = ROTIESE)




Hl

13

]
=

A d

AR x 4=

o

[
M

=

X

|

{9

ofN| 9| 0| ofN| o3| Ol | of | Bk | o2 ofN |0 | Q| of)| 0| Ol | O o2 | ofN | oz | O of) | ofN | 0| O] Ok | of) | 0

XX [X[X[X[| X[ X | X|X[IX|X|X|X|X|X|X|X

QOO0 DO x| WO NDDOT | WIN PO |00l |||+




& £ Xt MR (22 28 2T
&R A7 2 o
& 9 x % ]| Hand/Wrist 1—
Posture (JSI) | <41
4

X | X | X | X | X | X|X]|X

X

|

2:A

X[ X | X | X[ X | X[ X|X|[X|X|X|X|X|X]|X|X]|X

o | Q| ofN| S | of) | o | ofN | o | L

X

SRR ISR ISR IR ISR ISR IR I I IS IBI&®IK

O 0|0 WNN|H[O|X IO A WIN|H O (0N 01 W I~




AN
=

SFHO| HEN 91X < UE Ti PHAS (A2 S0 2E)

2E EolX 2 O x
ego ¥A |9 x g= | ST | RIS | TE
3} x 30 deg 12.88 4 1

3} x 15 deg 13.60 4 2

A x 15 deg 14.38 4 3

A x 30 deg 14.46 4 4

A gk % x 15 deg 14.98 4 5
= % 0 deg 15.64 4 6

% x 30 deg 15.72 4 7

3l x 0 deg 15.98 4 8

A x 0 deg 17.03 3 9

3} x 30 deg 12.88 4 1

A x 15 deg 14.08 4 2

3} x 15 deg 14.15 4 3

% x 30 deg 14.27 4 4

g2 3l x 0 deg 14.57 4 5
A x 30 deg 14.61 4 6

% x 15 deg 14.75 4 7

% x 0 deg 16.34 3 3

A x 0 deg 1755 3 9

3} x 30 deg 12.81 4 1

% x 30 deg 13.39 4 2

3l x 0 deg 13.45 4 3

A x 30 deg 14.83 4 4

=4 A x 15 deg 15.10 4 5
3} x 15 deg 15.12 4 6

% X% 15 deg 15.78 4 7

% % 0 deg 16.93 3 3

A x 0 deg 19.19 3 9







2

oft

g
oY

o4
o

r

x>

AAZ (2325, B, AR ARkl

L HU(A

oV (s, TP, Rl Al
SR (s B, R BRI RIgED
Sl (FRleITR), BV, Gpler] 7191R Al

AR (S, SRR, ARl AigiHzIeh

(e -+ 71 7))
2020. 4. 10 ~ 2020. 10. 31.







R

.L-
Jor

Aejel 9]







"

—

TR Q%

Holo], $2) AT FAAHS g F=

3

)

ol

&l
rJ

KkJ
ol
8l

<

-679

2]

.'__rL

B/
e

71O

H

_‘i

%

—_

%lo

—_

2020-%

Xt 2EHAZE d=Y
JIO0I= OtEoll 2Tt 2]

(e]|
=

20204 10€ 31¢

7t2 400

K{o

;I.

Klo

Al

ar
HO
<

Ot

I

| (44429) 24
: 052-703-0858
X : 052-703-0335

a

Kk

g}
A
Homepage

H
F

. http://oshri.kosha.or.kr

]

kv
™

[B]wh 3



