BAB 6
KESIMPULAN DAN SARAN

6.1. Kesimpulan

Berdasarkan hasil analisis dari penelitian yang telah dilakukan, maka didapatkan
kesimpulan bahwa penggunaan alat pada proses pembuatan tali tampar terbukti
dapat menurunkan risiko keluhan musculoskeletal setelah dilakukan analisis
penilaian postur kerja dengan menggunakan metode Rapid Upper Limb
Assessment (RULA). Hasil skor akhir RULA postur kerja operator pada proses
pembuatan tali tampar dengan mengunakan Mesin Pemintal memiliki resiko yang
sedang yaitu pada level 2, sedangkan tanpa menggunakan mesin pemintal hasil
skor akhir RULA memiliki resiko yang tinggi yaitu 3. Penurunan risiko yang terjadi
dapat mengurangi keluhan musculoskeletal.

6.2. Saran

Saran yang dapat diberikan kepada penelitian selanjutnya agar perancangan
selanjutnya juga dapat memberikan rancangan sistem yang dapat melakukan
penarikan tali secara otomatis serta dapat menerapkan gear box pada mesin yang

dapat mereduksi kecepatan dari mesin.
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Lampiran 2. Worksheet RULA Manual/ Mengambil Serat/Kanan Tubuh

242 91-99

RULA Employee Assessment Worksheet

A. Arm and Wrist Analysis
Step ,l\ Locate 1,,.,,.;3m ;l:ﬂml

Step 1; Adjust
If shoulder i raised. ~1
1f upper amm is abducrad: <1
anz is supported oz person is aming. -1

Step 2: l«ns l.omr Arm Position:
(27 (=
\ Mo - : £

(= % Wl B

Step 2. Adgmst.
1f either s §5 workiag across midline or out 1o side of body: Add +1

Step 3 Locate Wrist Poson:

W

Step 3a; Adjust
I wrist is bent fror midline: Add =1

Step 4: Wrist Twvist:
1f wrist is twisted in mid-raage. =1
If wrist is ot of near end of range. ~2

Step 5: Look-up Posture Score in Table A:
Usiag values from steps 1-4 above, locate score in
Table A

Step 6: Add Muscle Use Score
1f postuse manly stanic (1 haid>10 minutes),
Or if acton repeated occurs 4X per miaute. ~1

'p 7: Add Force/Load Score

1£1034 < 4.4 Ibs (inrermutrent): +0
1 load 4.4 1o 22 Ibs (imtermirtent). +1

SCORES
Table A: Wrist Posture Score

3|4

o [of~]alo]o]s[s]a]e]e]o]o]ow]mo]=
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2
2
3
3
3
3
4
4
4
4
4
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4
0
4
4
4
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5
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7
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B
¢
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Clelm | d|olo]oleo]sw]sw = ]e]le]e

o [o|o|a]u|alo[o]o|oo oo [=]=]e]e
N 53 0 I N I Y Y S I

B. Neck, Trunk and Leg Analysis
S!ep 9 Locate \xt PMon

Neck Score

Step 10a; Adjust..

1€ gruak s twisted; ~1

1f uak i side bending: +1
Step11: Legs:

1flegs and feet are supponed. =
1ot +2

Tabie B:

|

able C:

Neck, trunk and

s|e

7

7

-
~

Scoring: (final score from Table C)

mz-mﬁ
3«4-lwhv~m change may be needed

1£10ad 4.4 10 22 bs (suatic or repentad). 2
1f more than 22 Tbs or repested or thocks: ~3
Step 8: Find Row in Table C

Add valnes from szeps 5-7 o obmin
‘Wrist and Arm Scors. Find row 1o Table C

Y 0

[ R I

Step 12: Look-up Posture Scon in Table B:
Using values from sseps 5-11 sbovy

locate score ia Table B

Step 13: Add Muscle Use Score

1f posmure maialy stanc (i ¢. beld-10 minuses),
Orif action repeated occurs 4X per mizute: 1

Step 14: «\Mrom»’laad&on
1f10ad < 4.4 Tbs Gatermit
mouduw"mmm) -1
fload 4.4 to 22 Ios (static or repeated) ~2
1f pore than o repeated of shocks: =3

Step 15: Find Column in Table C
Add values from steps 12-14 1 obtain
Neck, Trusk a4 Leg Score. Find Cotumn to Table €

!‘L
=y

Task name:

> oy AT PRt

This 0ol is provided without werranty. The author

s (516) 444-1667
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Lampiran 3. Worksheet RULA Manual/ Mengambil Serat/KiriTubuh

202} 51-99

A. Arm and Wrist Analysis
Snp l Locare lpperq Arm Posmnn
a () -2

i =

4

S TR

Step 13: Adjust.

1€ shoulder s rassed: +3

1f upper am is abducted: =1

1f am is supported of person is leaning. -1

Step 2: Locate Lower Arm Position:
-1

)

e
s
%

Step 2a: Adjust..
1f either avm s Working across midline or out to side of body- Add +1

Step J Locate “ rist Position: i
i e ey oW/

Step 3a. Adjust
l!mnnburmnwm Asd=1

Step 4: Wrist Twist:
I wristis wisted in mid-raage: +1
1f wrise s a1 or near end of range. +2

Step 5: Look-up Posture Score in Table A:
Using values from steps 1-4 abave, locate score i
TableA

Step 6: Add Muscle Use Score
1f posture mainly static (1.e. heid~10 mimuses).
Or if action repeated occurs 4X per mizute. =1 T o

Step 7: Add ForceLoad Score
10ad - 4.4 Tos (imteminent): ~0

1£1oad 4.4 to 22 Ibs (mrermittenty. ~1

1¢ load 4.4 10 22 [bs (static of repeated). 2
1f more than 22 bs or repeated or shocks: =3
Step §: Find Row in Table C

| Add valnes from steps 5-7 10 obuain
Wrist and Arm Score. Find row ia Table €

SCORI

ES

Table A: Wrist Posture Score

A

4

o e|a]o]e o] a]|e]s=]e]=e]e e n]e

© o] [alofo]s|s]n|e]o|w|w]o]n]|m]mw]-

Clwla o |o|ol]= s === ]e]e[@]n]n

clolelalulolololalels s =]k = e ]=]s
nonqﬂoauuuuuan[.buu
P23 3 2 N 8 S S 3

B. Neck, Trunk and Leg Analysis
Stq; 9 Locate \«k Ponﬁo-.

gyl ¥

Step 9a: Adjust.
I neck 1s rwasted: ~1
If neck is side bendiag: ~1

Step 10: Locate Trunk Position:
l ‘1{% ﬁ ﬁ

Step 10a: Adjust.
W;

1€ ruak s twisted: ~1
If ok s side bending: +

Step 11: Legs:

1f legs and feet are supporied: =
Ifsor +2

Table B: Trunk Posture Score
-
[ s

a
3
a

BEEE E

7[:1s
D

==

OEOEEE o

MEBREE &

Step 12: Look-up Posture SconhTaka

Using values from steps $-11 o

locate score ia Table B 1

Slrpl! Add Muscle Use Score 1
stanc (e

onif. 4 et s> +1

Siep L Add ForcelLand Seore +
4.4 1bs (atemmirent). <0

KMJ‘WI!M(MH‘I] -1

If10ad 4.4 t0 22 Tos (static or repeated) =2
1f more thaz 22 s of repeated of shocks, +3

Step 15: Find Colum in Table C
Add values from steps 12-14 1o obmin
Neck, Truk a4 Leg Score. Find Coluzm to Table €

Task name:

Ged by Praccical B

. The author A

e (516)
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Lampiran 4. Worksheet RULA Manual/ Memintal Serat/Kanan Tubuh

A Manal 7 weminyal serar/panan
RULA Employee Assessment Worksheet 2002) 91-99

A. Arm and Wrist Analysis SCORES B. Neck, Trunk and Leg Analysis
Step 1: Locate Upper Arm Position
3

Table A: Wrist Posture Score

Step 9: Locate Neck Positi.

112 3 I
e 3 Ly
\7 12]2]2[2]3]2 ] f (AT ¥ ‘f\/
;\., 2]2|22]33]3]3 m.m i Neck Score
2[3]z]s]a]a]s]a s mwsted. =
o B 2[5 a2 4] Ifneck i side bending. ~
If upper arm is abducted: ~1 ala[z[s[3)]s]4 Step 10: Locate Trunk P
1f a7z is sapported ex person is leaning: -1 i alala[d<lals el = :'_ et
Step 2: Locate Lower Arm Position: e afafsafsfs]5]5
( ;, + y 3fafaalsafa]5 |5
&N 4 |a[a]s]a]s]5]5]
‘\'_(\V, 4]a|ala]a]5[5]5
(?} (<:__ 4 |a[a]a]a]5]=]5 mm;;l
\ ) Y alala|5|5]s[e e ”m:;m‘;“, rm&m
Step 2. Adust Sjeisis s ele 7 Step 11: Legs:
1f either arm is workiag across mudline or out to side of body: Add +1 slejelsle]7]|7 |7 1€ legs a0 feet are supporied: ~1 @
elsje|7|7]7]7 |8 B0t +2
v-S_IT_J“Locne“rulPomol_,v 7777 el e Table B: Trunk Posture Score Leg
=S ele[e]s[e]e[e]e S e -
“ 2 elefefe]e]efe]e :x:|z(5ﬁ|:
EN X B I N N
m:w—ﬁmmmﬂ 2iat2fals =
able C: _ teck. trunk and leg score D EIENEN O =
Step 4: Wrist Twvis: ek fleleled s 2
Macia s s amr et et 42 e H Sannnon el >
Score +
Step 12: P 3
Step & Look-up Posture Score in Table A: E : Sorp 12 Lok wn Pesturs Soove in Table B q
Usngvaues o saps 14 s, locate score —tat 3 Sochie S TR E P-'im.
A Step 13 Add Muscle Use Scare
Swpé Add Muscle Use Score g stasc (Le. held-10 minutes),
1y osare iy s (. >0 i), 5[5 777 Or if action repeated occurs 4X per misute. +1 S
repested occurs 4X per minum; +
e S g Scoring: (final score from Table ) Step 14: Add Force Lond Score +
Step 7: Add ForceLoad Score lwz-mﬁaﬂ- Ibs Gaterminens). +0
1floed < 4.4 B (lacsmitine) 40 n 3 0 4 = further investigation, change may be needed
zm:m:_::(mm -1) 5= 50r6 = further investigation, change soon Toeoted
4 %0 22 [bs (static or repeated). =2 3 —
1€ more thas 22 Ibs or repeated or shocks. =3 7 = investigete and implement change
Sep, Fnd o ol pridmri o |
oyt aorlangt okl sheryi WA Wt Ao Scare o Truzk and Leg Score, Fisd Column in Table ¢ %o o 61eg
Task name: Reviewer: Date: ) provided by Pracoical Ergonomics
This toolis warranty. The author h a5 & simple means for applying the concepes provided in RULA . ° g dnc (816) 44+-1667
vl /menw izl et/ Jar!
RULA Employee Assessment Worksheet 1993, 20(2) 91-99
A. Arm and Wrist Analysis SCORES B. Neck, Trunk and Leg Analysis
Sep1 Locse Upper Arm Psiton: Table A: W’f‘ P°23""° s“’f Step 9 Locate Neck Psii
t]2]2]2[2]3[2]2
222 2]z ]3] = 5
2|2z ]2 ]3] ]s
s et <1 2[sla 3]s a4 Ifneck 1s vide bending: =
1f upper arm is abducted: ~1 3122032
e ot % e L Step 10: ucmrmxro:uu
Step 2: Locate Lower Arm Position: alalals|s]a|2 ][5 o 7 \
) a @ 34f44fs]4)5 |5 m
GD ) e 4l4l4]a]a|5]5]|5
“»__ 5"’ ala]sfa]2]s]5]5
(?’5& (:_ 4]alafa]s]5]=]5 'Sll;v‘:;hmrl
L N i +|als[s[= 5[ e]o ot mnsm
Step 22 Adjass BEE0800E A
If either arm is working across midline or out 1o side of body: Add ~1 slelae]e|7]7 |7 ﬁ':ﬂ,lﬂi’f.,.w.m oS @
eleje|7|7|7|7 |8 Ifgor +2
Step 3: Locm\\mtl’onnon. 777 lele e Table B: Trunk Posture Score Teg
e Nect
elelels|ele[e o
-1 & olefefe]e]s[c]e = i a3 5 B :%Tu%
Sup 32 Adjst. m e s
1f wrist s bent fom midline: Add +1 ADIE.C:  Neck. trukand g scose = 1 e
Step 4: Wrist Twist: L s1e 1
1f wrist s twisted in mid-raage: <1 : 1 3141815 pOOonn sls]s]s
1f wrist is at or mear end of range. 2 - st
- 2.
Step 5: Look-up Posture Score in Table A: E e L
ing vauestom stepe 14 s, locat core —— E T Jocix o e TG D
* + g Step 13: Add Muscle Use Score
Step 6: Add Muscle Use Score y s1a5¢ (Le. held~10 mumunes),
g?‘mmm?(u:;uwm) EED 7|7 Or if sction repeated oceuwrs 4X per mimute. +1
<200 minute. v -
,:, Mr:: :,_‘:d: e Scoring: (final score from Table C) Step 14: Add Force/Load Score
By o il Lor2 = acceptable posture Lfload - 4.4 bs (mtermunent;: =0
e e e T e e 2 e
“7'h:;9-h~dwdw If core than 22 1bs or repeated of shocks: +3
o Step 15: Find Column in Table C
b s =m e oo
Wrist and Arm Score Find row in Table € WA Final Score Neck, Truzk sud Leg Score. Find Cs nTable € Tbieg
Task name: Reviewer: Date: provided by Precical Ergonomics
This tocl is provided without wartanty. The author hes provided this tool «s & simple means for applying the concepes provided in RULA . e e (816) 44¢-1667
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RULA Employee Assessment Worksheet

Lampiran 6. Worksheet RULA Manual/ Menggulung Tali /Kanan Tubuh

242} 91-99

A. Arm and Wrist Analysis
Step 1: Locate Upper Arm Position:

SCORES

Table A: Wrist Posture Score

B. Neck, Trunk and Leg Analysis
Step: Lmre Neck Position:

-1 j, 2 ) \i—x iﬁ) 4 3 /‘“"”
LN — e
/ 7T YR\ e )1_,,
) N\ ) (==
K ( | t]2]2]2[2]3] 3 ]3]
2w Vg g V% VA ([ « 2|2[2]2]3]z]2[3 Neck Score
¥ 2[3l33]a]als |4
m&‘i.“.;..-x 2[3]3]s[a]s]4]a
1f upper amn 15 abduced: +1 ala|sz]z]s]a s
e it o e lslele]s Step 10 Locate Tk Positon: .
SWP‘ Locml.umr-\ml’m a[alalals]s]=]5 ﬁ\‘
2lafafa]a]s]5]5 e
< Kf, t s]alalala]s[5]5
Q. L - 4|a]a]sls]e]5]s
|’?e\)- (L(:. ?@Q 4lafafafs]5]s]s 2 s
\ A \ < Add-1 AnnEEEnn “x:;m‘;' 4 Trank Score
Sup 2a:- Aldjert s|s|s[s[s[e[e[7 10: Legs:
If exther arm is working across midline of oot to side of body: Add <1 slelelele]7|7]7 Iflegs aad foet tre supporsed: = @
o e elelef7]7]7]7 ] =2
Step 3: Locate Wrist Position: |, = HEBEEnnn Table B Trunk Posture Score Leg
= elz[e(s[e[e[e e | e o
-1 -2 ofefefefe]sfe]e] P KN R 1 iz 2]
S 2 o v E T O
1 wristis beat from midline: AGd =1 able C:  weck, trunk e ERES : =
gy West Score e ]s 7 & D
4: Wrist Twist: @ 1715
1€ wrist is twisted in midrange; +1 27 4[s]s F 3 et
16 st s a1 or near end of range. 2 Tt .§ g ~lclefefefe]e e
i z : Step 12: Look-up Posture Score in Table B: -
Step 5: Look-up Posture Score in Table A: § - 0 Uu?gwhnttl?lptﬂ-lllbﬂv q
‘Using values from steps 1-4 above, locate score im 0 locate score i Table B i el
el i i 7 Step 13: Add Mauscle Use Score +
=gl - ; ] meae, [
If poscure mainly stasic (1.¢. 3eld 10 minuses), 5 el7|7]7]7 O if action repeated occurs 43X per mumate. +1 =
Or £ acton repeated occurs 4X per minute. =1 T e s Step14: Add For i +
Step 7: Add ForceLoad Score Vo 2= cachibia pastire Ifload - 4 41bs (asermines). <0
gm“uk‘!(:mwy-o_l 3 0r 4 = further investigation, change may be needed 11034 4.3 10 22 Ibs (msermutent. -1 :
umu:;zm:‘mnmx:énd) 2 il g::“;: m::‘:««m s
1€ more than 22 bs o repessed of shocks: <3 7.5 Syestioats and baplamént chiange .
" £ . Step 15: Find Column in Table C
b b 3 = e =
Wist and Afrm Score. Fiod tow fn Tabie C Wt A Scare Final Score Neck, Truzk 304 Leg Score. Find Column ia Table € S
Task name: Reviewer: Date: / provided by Practical Ergonomics
™ The auth: 00/ a5 4 simple means fox applying the concepes provided in RULA . eyt (s18)
nanvel /Meiggu g b / e
RULA Employee Assessment Worksheet 24(2) 91-99
A. Arm and Wrist Analysis SCORES B. Neck, Trunk and Leg Analysis
Step I:Locae Upper Arm Posi Tabla A: W""' ""33“’;" Step9: l.nrale\xk?oddn-.
1 a ssnien
o - (
t]2|2]2[2]a[2]z ff (? \
HEBBEEEEE Step 0. Adjust
23]z 3203 |2 I neck is rwisted. <1
(3Pl al s ]a Ifzeck s side bending. =
3[3[3af3]4]4 |4 Step 10: LoulekaPonhnl
Hm!swwpmuhnm‘l Tope i ala[4 4|4 l<[5]s
Step‘ mmmnxmrono.; 23lafafslsls]e
i alalas]s]s]5]e
‘ A (f s]afafsls]s[= ]
4|afa]a]s]s[=]5
("’ 4l4|4ajala|5]|5 (5 protey a1
\ Al4) 4181615/ 018 llm‘n\:nhbadm(ﬂ
,‘.“;;:“"“ s|s|s]5|s(e[e |7 Step11: Legs:
[ am 1s workiag across midline or out 1o side of body. Add =1 slefefe[e]7]7]7 I€legs and feet are supponied: =1
> o 2 eleje|7|7]7]7 |8 +2
us»vms_:_l.ome\\mtl’mmon:‘ u-.\ e 71717 7|7 [e]e |e Table B: Trunk Posture Score
ele|sele (e[ e e - T
-1 +2 "‘ \m»n i olefefelefefa g [ 3 Kl EX S N R i1z
Step 3a: Adjust. I 5N I N R 2
I s e o i -1 able C ek e odiog e N oaO OO NEEE
Step 4: Wrist Trwist: m o SR e A s
16 ted fn mid-raage: ~1 -
1 vk o s G o e 42 Wk T .§ - 2 e & el
P " Step 12: Look-up Posture Stonm'l’ableB:
Step 5: Look-up Posture Score in Table A: g u:, values h:?.p\ 9-11 abow
Using values from steps 1-4 abore, locare score e — locate score ia Tabie B
TableA + i 7|7 Step 13: Add Muscle Use Score
Step 6: Add Mauscle Use Score ) £ Ll (Le. beid>10 muzums),
1f possure maialy staic (5.6, beld~10 minwes), 5]e A O if 3ction repeated occurs 4X per minute. +1
= oy

: (final score T 14: Add Force/Load Score
Step 7: Add ForceLoad Score Scorng (mw,,wf'm,, 6 T s
Ifioad - 44 s (intermaitent). =0 s Hangs needed  1f103d 4.4 10 22 Tbs (iotermument). <1
S — ol bl sl Ifload 4 410 22 s (static o repeated) Tt
1f more thas 22 1bs or repeated or shocks: —
1f more than 22 Tos or repeated of shocks. <3 o2 ""“""“'"W""* o e o
Step 8: Find Row in Table C Step 15: Find Column in Table C
A:pnhnm.-ps.vm\,m Add values Som seps 12-14 10 obaia 2
Wrist and Arm Score Find row in Table € WA A Bt Final Score eck, Trunk 20d Leg Score. Find Column m Table € b
Task name: Reviewer Date: \provided By Pracocal Ergonomics
This tool is provided without warranty. The author has provided this ool as « simple means for applying the concepts prowided in RULA . ° n (516) 444-667
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Lampiran 8. Worksheet RULA Menggunakan Mesin/ Mengambil Serat/Kanan

Tubuh

man (wengamak sera) / kanan

RULA Employee Assessment Worksheet

1993, 24(2) 91-99

A. Arm and Wrist Analysis
Step 1: Locate Upper Arm Position:
~ A

1£ 37 1 supported or person is leaning -1
Stq: 2: Locate lmrcr Arm Position:

£ T,
QB @R
= W

Add -1

Step 22 Adjust
If either amm 1 working across midline or out to side of body: Add +1

Sup 3: Locate Wrist Position: |,

<1 “2

Step 3a: Adjust
16 wrist s bent from midline: Add ~1

Step 4: Wrist Twist:
I wristis rwisted in mid-range. =1
16 wrist s at o near end of range. +2

Step 5: Look-up Posture Score in Table A:
Using values from steps 1-4 above, locate score in
Table A

Step 6: Add Mauscle Use Score
I posture mainly stanc (1.e held 10 minutes),
Or if actioa repeated occurs 4X per minute. ~1

Step 7: Add Force/Load Score
1£30ad < 4.4 Ibs (intermitten). ~0
1£103d 4.4 to 22 Ibs (intermunenn). =1
1f10ad 4.4 1o 22 Ibs (stanic or repeated). =2
1f more than 22 Ib¢ o repeated of shocks. =3

Step 8: Find Row in Table C

Add values from steps 5-7 1o
Wrist and Aruz Score. Find row i Table C

SCORES
Table A: Wrist Posture Score
112 [(3)]4

B. Neck, Trunk and Leg Analysis
Step 9: Locate Neck Posidon:

i Mﬁm((% /3\ - \

1 neck is Twisted: =1
If neck is side bending. =]

Slep 10: Locate Trnk Position:

If uak is side beadimg: ~1

Step 11: Legs:

1f legs and feet are supported. =1
pr)

o|dl~]alofofs|s]slslololololw]u]n]-
©lw|S[o|o[o]|w &= ]n]=]w]=]w]w|e 0]
o[o|alolalo|e[a]w[a = [+ [+ o oo 0|0
ClelTao(o|o|e][m]s == ]w]e ]
o [o] <] wlo oo |w]w [ o[ [« @ o =] oo
wo|w || o o oo o | & o] w e ]e]e
o|o|e|a]u|a|a|ofo|o|o]o o |e]w | w]o
T 2 N K 8 0 ) S N S Y S S T

Table B: Trunk Posture Score

Le L e

§
2

~

2
<
[
s

Step 12: Look-up Posture Scorv in Table B:
Ustng values from steps 9-11 abovw

locate score ta Table B

Step 13: Add Muscle Use Score

I posmure mainly stanc (i.e. held~10 minuses),

Or if action repeared occurs 4X per migute: +1

Step 14: Add }'om/lmd Score
1

S«pl‘ Find Column in Table C
Add values from steps 12-14 10 obtaia
Neck, Truzk aad Leg Score. Find Column tn Table €

Task name: Reviewer;

provided by Pracocal Ergoanomics

This werranty., The

00! a5 4 simple mewns fox applying the concepes provided in RULA .

e (826) 4441667

Lampiran 9. Worksheet RULA Menggunakan Mesin/ Mengambil Serat/Kiri Tubuh

wm\gaw\b[ﬁ %em—/ Jere i

1993, 24(2) 91-99

RULA Employee Assessment Worksheet

A. Arm and Wrist Analysis
Smp l Locare lmm- -\rm Position:

- () -2 'H ) « E
g R

A Y

nmuwuwmum -1
tq; 2 Lotate l.ovrer Arm Position:

o
: “

A“ -1

Step 22. Adjust
1f eicher arm 15 working across midline or out o side of body: Add +1

Step 3: Locate Wrist Position: ..

-1 2

Step 3a: Adjust
1 wrist is bent from midline: Add <1

Step 4: Wrist Tvist:
1 wrist is twisted in mid-range; =1

1If wrist is at or near end of range. +2 ; Twast

Score
Step 5: Look-up Posture Score in Table A:
Using vahues from steps 1-4 above, locate score m
Table A

Step 6: Add Muscle Use Score

1f posture mainly static (.. held>10 minutes),
Or i action repeated occurs 4X per migute. =1
Step 7: Add Force/Load Score

1£10ad < 4.4 Ibs (intermirtent): +0

=

1f more thaz 22 Ibs of repeated or shocki

Step 8: Find Row in Table C
Add valnes from steps 5-7 10 obtain
Wrist and Ar Score. Find row in Table C

B. Neck, Trunk and Leg Analysis
S(rp 9 Locate \uk Posiﬂol

Step 10: lnﬂle ka Position:

Step 11: Legs:
If legs and feet are supported: =
mot +2

B: Trunk Posture Score

roenee | 2% =3 [ Leoe |
l2le1]2]1]2]1]2
g N N B 3
T Cll<l=:
el
15
T

w [<[ =]« [f"]

Step 12: Look-up Posture Score in Table B:
Using values from steps 9-11 sbove,
locate score in Table B

Step 13: Add Muscle Use Score

1f posture mainly stanc (ie. held>10 minutes),
Or if action repeated occurs 4X per mizute: +1

Step 14: -\dd!'mdl.aadSeon
1fload < 4.4 Ibs (mterminent)
llbndl-uol!lh(mmn -1
1fload 4.4 to 22 Ibs (suatic -2
1f more than 22 Ibs or repeated or shocks: ~3

Step 15: Find Column in Table C
Add values Som steps 12-14 10 obtain
Neck, Trusk and Leg Score. Find Columa o Table €

Task name: Reviewer:

/ provided by Pracoical Ergonomics

This ool is provided without warranty, The euthor has provided this 10! us « simple means for applying the concepts provided in RULA .

© 2004 Newse Consastong. Inc rbarkerGergosmart.com (516) 444-1667
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Lampiran 10. Worksheet RULA Menggunakan Mesin/ Memasang Serat/Kanan

Tubuh

wan / vematarg Sert / karan
RULA Employ Worksheet

1993 24(2) 91-99

A. Arm and Wrist Analysis

Step 1: Locate Upper Arm Position:

3 O e
1 )e 5 e 3

T3]

’v

1f upper arm is abducted: 1
1f an is supported or person fs leaning -1

Step 2: Locate Lower Arm Position:

) « e <
(e (B @
o Gl

Add-1 S

Step 2a: Adjust
If sither arm 55 working across midline or out to side of body: Add =1

3: Locate Wrist Position: ,

B. Neck, Trunk and Leg Analysis
Step 9: Locate Neck Position:

2% %

A YA /:EVF\

Step 02 Adyust
neck s rwisted: +1
1f neck 1s side bending: ~1

Step 10: Locate Trunk Position:
a2 . 04

Step 108, Adjust..
1f truak s rwiszed. -1
1 runk is side bending: +1 Trunk Score
Step 11: Legs:

1flegs 20d feet are swpported: ~1

B: Trunk Posture Score

Step 3a: Adjust
1 wrist s bent from midlime: 463 ~1

Step 4: Waist Tvist:
16 wristis twisted in mid-raage: ~1
16 wrist s a1 or near end of raage. 2

Score
Step 5: Look-up Posture Score in Table A:
Using values from steps 1-4 above, Jocate score im
Table A

Step 6: Add Muscle Use Score
1f posture mainly static (1.¢. held>10 minutes),
Or if actioa repeated occurs 4X per minute. ~1

Step 7: Add Force/Load Score
1103d < 4.4 Ibs (iateminent): 0
1load 44 1022 Tos -1

1f load 4.4 10 22 [bs (seatic or repeated). =2
1f more than 22 Ibs or repested or shocks: =3
Step 8: Find Row in Table C

Add valnes from steps 5-7 10 obmin

e e
[ 3 [ 53 B O R R 3
OB N N W B N
Table C:  eck. trunk and leg score m T
il I 0 1171
3 G N
§ L ; L v v RN
Step 12: Look-up Posture Score in Table B: S5
E Using values Som steps $-11 above.
E locate score in Table B Poutwe Scare §
7 Step 13: Add Muscle Use Scare
g 7 1f possre maisly stase (i e beld~10 minutes),
s slel7]7]7]7 Orif action repeated occurs 4X per muaute: +1 =
Scoring: (final score from Table C) Step 14: Add Force/Load Scare +
acceptable posture Ifload < 4.4 Ibs (arenminent): +0
If10ad 4410 22 Ibs (insermiment). =1 |:|
1f103d 4.4 10 22 Ibs (smatic of repeated) =2 =

1 more than 22 Ibs or repeated or sbocks. ~3 =

Step 15: Find Column in Table C
Add values from steps 12-14 10 obmia
Neck, Trunk aad Leg Score. Find Column in Table € ke

Wrist and Anm Score. Find row 1o Table C Seare
Task name: E provided by Precaical Ergonomics
This y. The author s < is 000/ a5 # simple means for applying the concepes provided in RULA . °© i~ (816) 444-1667

Lampiran 11. Worksheet RULA Menggunakan Mesin/ Memasang Serat/Kiri

Tubuh

gin / revasarg Sevak/  kirj

RULA Employee Assessment Worksheet

1993, 24(2) 91-99

A. Arm and Wrist Analysis
Step 1: Locate Uj Arm Position:
lepr\ ate ppe‘r/\ Poi ition:

-1 | -2 )( (\fi.l g_}

EHY

T 0 ‘2045 1)

1f upper amm is abducted: +1

1f am: is supported of person is leaning: -1

Step 2: Locate Lower Arm Position:

R (b @
e |

i VT e -

Step 22 Adpust

If either arm is working across midline or out to side of body: Add +1

A~

Step 3: Locate Wrist Position: . -

-

B. Neck, Trunk and Leg Analysis
Step 9: Locate Neck Positi
) 5 T

pe} 7 Y ..\/-;"
& 6(‘3 6

Step 10: Locate Trunk Position:

2 -3
20,000
(S (f

Step 102 Adjust
1f truak is rwisted: <1
1f trunk is side bending: +1

—

ol T
S

Step 11: Legs:
1If legs and feer are supported. =1
Ifpot +2

T B: Trunk Posture Score
~a
] Le Le Le

s
-; o ey R A

Step 3a: Adjust.

If wrist is bent from midline: Add ~1

Step 4: Wrist Trwist: - ——

1£ wrist is twisted in mid-range: <1

I wrist 35 at or near end of range: +2

Step 5: Look-up Posture Score in Table A:

Using values from steps 1-4 above, locate score
Table A

Step 6: Add Muscle Use Score
1f posture mataly stanic (i.e. beld~10 mizutes),

Or if acton repeated occurs 4 per minute: ~1

Step 7: Add Force/Load Score
1f10ad 4.4 Ibs (interminent): +0

1£10ad 4.4 10 22 Ibs (smtermiment). =1
1f10ad 4.4 10 22 1bs (stanic of repeated). 2
1 more than 22 Tbs or repeated or shocks:
Step 8: Find Row in Table C

Add vaines from steps 5-7 to obtam.
Wrist and Anm Score. Find row in Table C

3 0
e|sls|slee[s]s|s]>

Step 12: Look-up Posture Score in Table B:

Using values from sceps 9-11 above,
locate score in Table B

Step 13: Add Muscle Use Score

T

Or if action repeated occurs 4X per mizute. +1 =
l:]

Step 14: Add Force/Load Score
Ifload < 4.4 Ibs (iaterminent). +0

If load 4.4 t0 22 Ibs (intermimtent). ~1

Ifload 4.4 1o 22 Ibs (static of repeated). =2
If more than 22 Ibs or repeated or shocks. +3

Step 15: Find Column in Table C _
Add values from steps 12-14 1o obrain
Neck, Trunk and Leg Score. Find Column in Table C oeoigan ]

Task name: i Date:

/ / provided by Practical Ergonomics

This twol is provided without werranty, The author has provided this tol a5  simple meens for applying the concepts provided in RULA .

© 2004 Nexse Consusng. Inc rbarkerergosmart.com (816) 444-1667
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Lampiran 12. Worksheet RULA Menggunakan Mesin/ Menarik Tali/Kanan Tubuh

mesin /meparrl fak /karon
RULA /! E

1f more thas 22 bs or repeated or thocks: =3

Step 8: Find Row in Table C
Add values from steps 5.7 t0 obin

ploy 24(2) 91-99
A. Arm and Wrist Analysis SCORES B. Neck, Trunk and Leg Analysis
Step 1: Locate Upper Arm l{’zﬂﬂn: Table A: W"Is' P”“"ess”f StepS: Locae Neck Poi
3 i/ R
1[2]2]2[z]2] 2 ]! 5’{
22|z 3z ]2 Step9a. Adjust
AENEREAN I neck 14 rwisted. =1
Nzl a5 Uk fs s tandng: 7
3lalalalalal4|4 St 3 Position:
it VBV YN ep 10 Locat Trunk Poson
Step 2: lnnlelmlu\m?oiﬁm HEROAREE 20807
5 IBaannnEs /f
05 ¢ alalalala]e] 55 i
AU = ! s|s|s]s[2]5]= =
(.T\e)- (\V Jalalala|=]5]= 5 Step 10a. Adjust
i Add-l  scone 4]4]4]5]5]5]e o] zxﬁmm.,
Step 0. Aduse.. 51818181015l a7 Step 11: Legs:
1 axther arm 55 workiag across midline o out o tide of body. Add +1 slelalsle|7]7[7 gy o Barion ppomil >
s elelal7|7[7]7 |2 (nor +2
v.s.'f‘f_sf.m“"‘""hwk e e Table B: Trunk Posture Score
e s
- R BEBERERE s gy CRETEET
2 b ele|ejejefe|e|e i1z 2 211
s s R
wrist is bent from midline: Add +1 ITable C:  neck, trunk and leg score S S = 7
Step 4: Wrist Twist: @ L - e
I wrist s wisted in midraage: +1 1 3lafe]s]e
I wristis at or near end of range. <2 T § = 2lele B8R
2 3 Step 12: Look-up Posture Score in Table B:
Step 5: Look-up Posture Score in Table A: £ I€ - b oot Sty
g vatas fom sps 14 sove ocanscon —r 3 = oca o i TS
? + b 7 Step 13: Add Mauscle Use Score
Step 6: Add Muscle Use Score S 7 static (i.e. beld10 minutes),
1f posture mazmly stasic (¢ held> 10 manuses), \ slel7]7]7 Or if action repested occurs 4X per smaute. +1
Or if aczon repeated occurs 4X per muaute. ~1 W T e — SRR S(on
Step 7: Add Force/Load Score '—+_| “Wm,,_.,,,,s tHR0) . s
11034 - 4.4 Ios (imtermuiment): +0 Kapimaioon.i 8
Ifload 4.4 to 22 Ibs (smtermitent), =1 X b
1flond 4.4 10 22 Ibs (staic or sepested). =2 uasishyiqronh =

Step 15: Find Column in Table C
Add values Som steps 12-14 10 obtain

Wrist 2ud Avma Score. Find row a Table ¢ Wist & Aem Scave Neck, Trunk 2nd Leg Score. Find ColumninTable ¢ Mok [nm ke
Task name: Reviewer: Date: provided by Pracical Enganomics
This ool is . The author he s ooi a5 3 simple meens for applving the concepts provided in RULA . o I (616) #44-1667

Lampiran 13. Worksheet RULA Menggunakan Mesin/ Menarik Tali/Kiri Tubuh

wenn / Menanle “Tali /kert

RULA Employ

Worksheet

1993 2402} 91-99

A. Arm and Wrist Analysis
step: !Mumlppﬂ' \rml’odm

1f uppes arm 15 abducted: +1
1f anz is suppored o person s leaning. -1

s lncale Lmrer Arm Pnddar

4P

“Add-1

1 wrist s bent from midline; Add 1

Step 4: Wrist Twist:
1 wristis rwisted in mid-raage: +1
1€ wrist s at or near ead of range. =2

Scorn
Step 5: Look-up Posture Score in Table A:
Using values from steps 1-4 above, locate score m
Table A

Step 6: Add Muscle Use Score
1f posture manly static (1.e. held> 10 mazutes),
Or if acson repeated oceurs 4X per mizute. +1

Step 7: Add Force/Load Score

1fioad < 4.4 Tbs (interminent): +0
1f load 4.4 10 22 Ibs (invermittent). =1

Score

SCORES

Table A: Wrist Posture Score

314

TS (oo o (o {on (o [ & % (& [ [

Clo([uo|o|o|s|a]=]|e]=]o]|= w]e]s]|n]w

o ||~ |olofo]s[s]a]a]o]o|o]o[w]e[w]=

o [w]<[<]o [ofo|a]w[w | [=[=]e]e]|e]|e]w

© om0 o oo o & e | ] = e ] e

© [0 |@ |~ |t || |ox]on[on | oxfen[on @ | | o]

©lole (e

B. Neck, Trunk and Leg Analysis
S«p 9 Locate \«k Poum-

Step 9a. Adjust
Ifneck 1s twisted: ~1
If meck is side bending. ~!

ch: 10: Locate Trunk Position:
-2
é% é)
1

Ilegs and teetare sppered: =1
Igor +2

B Trunk Posture Score
oo
Fore

<Jel~[«[= |-}
<= l<l=<|~ |~}

3
3
3
B
¥

Step 12: Look-up Posture Score in Table B:
Using values fom steps §-11 above,
locate score in Table B
Step 13: Add Muscle Use Score
31a5¢ (ie. beld 10 musues),

1f load 4.4 10 22 Ibs (static or repeated)
1f more than 22 bs o repested or shocks. =3
Step 8: Find Row in Table C
Add values from steps 5-7 10 obmin
Wrist and Am Score. Find row 1o Table €

Final Score

Oz if action repeated occurs 4 per mizate: ~1
Step 14: Add Force/Load Scor!
(atermieat

1fload 4.4 t0 22 [os (saatic of repeated).
1f zmore than 2 1bs of repested of shocks: ~3

Step 15: Find Column in Table C
Add values rom steps 12-14 1o obtaia
Neck, Trusk 3ad Leg Score. Find Coluzm in Table C

_mn s
Score

Task name:

Date:

This ool is prowided without watranty. The author has provided this 10l s & simple meens for sppling the concepts provided in RULA .

provided by Practcal Exgonoonics
° i (818)
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Lampiran 14. Worksheet RULA Menggunakan Mesin/ Menggulung Tali/Kanan

Tubuh

wenr / Men(jtjv\vmj ladi Jraran

RULA Employ Worksheet

24(2) 91-99

A. Arm and Wrist Analysis
Step 1: Locate Upper Arm Posmnn

l!mumppoﬂdnpum;s lesming: -1
Step Louu me w Position:

\
\
Step 2a: Adjust

If eithe arm 35 workiag across midline oF out 10 vide of body: Add ~1

Step 3: Locate \\ rist Position:

Step 3a: Adjust
1 wrist s beat from midline: ASd <1

Step 4: Wrist Twist:
1ewristis owisted in mid-raage: +1
If wristis a1 or near end of range. +2

m'ﬂh
Wiist

Score
Step 5: Look-up Posture Score in Table A:
Using values from steps 1-4 above, locate score i
Table A

Step 6: Add Muscle Use Score
1f posture mainly static (1 hald>10 minutes),
Or if scaoa repeated occurs 4X per minute. ~1

Step 7: Add Force/Load Score
1£i0ad < 4.4 Tos (intermittent): +0
1£1oad 4.4 10 22 Ibs (mrermittent). =1
1f foad 4.4 1o 22 Tbs (static or repeated). ~2
1f more than 22 Ibs or repested o shocks. <3

Step 8: Find Row in Table C

SCORES
Table A: Wrist Posture Score
| 4

B. Neck, Trunk and Leg Analysis

Step 9 I.m:e \«k Positi

sa-;9u¢uu
Ifneck 1s wisted: 1
Ifzeck 14 side beading. =

Step 10: Locate Trunk Position:
e

11:

Step 11: Legs:

1f legs and feet are supponted. ~1

et l;;]
Table B. Trunk Posture Score ]

e
o] EO6 | Lege L Legs | Leg
oy

T

:

o)

DoODEnE &

o [ -]

Step 12: Look-up Posture Score in Table B:
‘Using values from steps 9-11 above,
locate score in Tabie B

Step 13: Add Muscle Use Score

stanc i e beld>10 minutes),

Or if action repeatad occurs 4X per muzate. +1

Step 14: Add Force/Load Scon
Ifload < 4.4 Ibs (mtenmittent).
UMJJW"lh(mr) -1
If10ad 4 4 t0 22 bs (suatic or repeatad). =2
1f more thaz 2 Ibs or repested o shocks: =3

Step 15: Find Columu in Table C
Add values from steps 12-14 10

Add values from steps 5-7 1o obuain ocbaia.

i A5k Semrs: Fiod tow SaTAbA € s Aem Scre Yeck, Truzk 3ud Leg Score. Fizd Coluzm in Table C

Task name; Reviewer: Date: provided by Practical Ergonomics
¢ y. The author 00/ a5 4 simple mens o appiying the e in AL © i (516) #2167

Lampiran 15. Worksheet RULA Menggunakan Mesin/ Menggulung Tali/Kanan

Tubuh

lar

Worksheet

Mesin /nna\?qvlwq Yol /

RULA Emp

242} 91-99

A. Arm and Wrist Analysis
S«p l Locate lpper Arm Poshiu
-1 ‘, ) « ) / ( il

(%S 43
|

i 9

o a P

Step 1a. Adjust

If shoulderis raised: ~1

1f uppez arm 15 abducted: ~1
1f amm s supported or person is leaning. -1

Step 2: Locate Lower Arm Position:

T
e & At

Add-1

/-

Step 2. Adjust
If eitaer arm s workiag aczoss midline o out 1o side of body: Add+1

Step 3: l_ome\\rm Position:

Step 3a: Adjust
1f wrstis bent from midiine: Add ~1

Step 4: Wrist Twist:

1£wrist is rwisted in midrange. =1

1 wrist 15 a1 or near ead of range. =2
Score

Step 5: Look-up Posture Score in Table A:

Using values from steps 1-4 above, locare score &

Table A

Step 6: Add Muscle Use Score
1f posture matnly static (1.e. held10 minuses),
Orif acton repeated occurs 4X per minute. +1

Step 7: Add Force/Load Score
ulh(muw

1fload

Step 8: Find Row in Table C
Add values from steps 57 10 obtain

SCORES B. Neck, Trunk and Leg Analysis
Table A: Wrist Posture Score
3] 4 SlepD Loate\etkl’oddnl
2|2]2[2]3[3]z
2|2]2[3]3[2 ]2
alzlala]af]s
a(Dalz]s]]s
afafs]afsfs]s
MR
3lafala]sls]s]
alsfala]s[e]s
4]4]al4a|5]5 |5
4l414|415]5 |5
alalsl+]s]5]5
4lafs|z]s]e]e
5(5|5|se]e]7]
sjelejej7| 77 1flegs and feet are supponed: +1
elel7[7[7]7]® 2
7177 1= e [e Table B Posture Score Leg
e
elz|slele]e e
N—:.‘:‘!L__#_ ) = |
olefelefee]e PSS 3 I 0 I 2
O 0 5 N N 2
ARRBND An 7
Neck, trunk and leg score T e i3
ol I I 5 KA A N D
£ 2 I B EN D
afe)sls 4 e js|e DEIE *
0 5
5 Step 12: Look-up Posture Score in Table B: 4
e Usiag values rom steps 5-11 above,
7 Iocate score in Tsble B owe ¥
7 Step 13: Add Muscle Use Score
7 upmmmnkmn(uu“oms)
e 7|7 Orif action repeated occurs 4X per minute.

Step 14: Add ForceLoad Score
1£10ad < 4.4 Ibs (imreninens): ~0
Ifload 4.4 10 22 Ibs (serminent). <1

1 10ad 4.4 1o 22 Ibs (suatic of repeated)
1 more than 22 Ibs or sepeated or shocks

Step 15: Find Column in Table C
Add values rom steps 12-14 1o obmin

5
=)
g

Wrist and Arta Score. Find row o Table € Neck, Truzk 3ad Leg Score. Find Cotuzn in Table C e
Task name: z provided by Precoical Ergonomics
Ths y. The suthor is 100 a5 2 simple mears for appiving the in RULA . o ~ 2 (5:6)
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