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DIRECTIONS
1. Only short note on an A4 piece (both sides), dictionary and
calculator are allowed.
2. Attend all questions (5 questions are given on page 1-8, important
documents are shown on page 9-11).
Total score 1s 100.
Your answers could be in English or Thai.
. Please check all questions before start working.

RN

Good Luck
Asst.Prof.Dr. Angoon Sungkhapong
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1. A student is working at his workstation as shown in figure 1, 2 and 3.
1.1) Evaluate the working posture or working situation by using
RULA method. (10 points)
1.2) Propose the practical workstation and working method for

health, safety and work improvement. (10 points)

Figure 1: Show the posture of a student while he is

working on assigned work.
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Figure 3: Show the posture and location of hands & wrists while

he is working.
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A 56 kg lady is lifting her 15 kg baby who is standing on the floor to
the upper bed (figure 4-5). The weight of some body segments and
other important data are given in table 1. The center of mass, for all
upper body part of the lady, is located I inches from L5/S1 joint as
shown in figure 5.
2.1) What kind of lever system occurred at L5/S1 joint ?
(5 points)

2.2) Do analysis the working posture by using revised NIOSH lifting
equation if the baby who is standing on the floor is lifted till her
feet is 20 inches above the floor. (10 points)

2.3) Compute the reaction force at the hip joint and the value of back

muscle force while the lady is holding her baby. (15 points)

|
2

B

Figure 4: Show posture & all dimensions when a lady starts
to lift her baby.

Page 4 of 11



Figure 5: Show posture & all dimensions while a lady is
lifting her baby.

Table 1: Important data for question #2.

Symbols/data Value unit
A 29.5 inch
B 14.2 inch
C 45 degree
D 20 inch
E 49.5 inch
F 20 inch
G 85 degree
H 1 inch
I 12 inch
weigh of upper limbs
(left & right) 5.6 kg
weigh of trunk 25.2 kg
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3. The displays and controls in figure 6-7 are important parts of different
motorcycle model.
3.1) Show your comment on good view aspect of design and customer
usage. (10 points)
3.2) Give your suggestion to improve the design for better usage.

(10 points)

Figure 6: Show displays of a motorcycle.
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Figure 7 (a)

Figure 7 (b)
Figure 7: Show controls of a motorcycle.
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4, What are the effects of indoor climate (air temperature, air humidity,
air movement and air quality) on health, safety and working efficiency?
Explain clearly and recommend the appropriate value of air temperature,

air humidity, air movement and air quality for nice workplace. (15 points)

5. According to your term report (research paper), please summarize the
main objective, the methodology and the conclusions. How would you

apply for your own work? (15 points)

***********************GOOD LUCK***********************
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Frequency

Table 5

Muitiplier Table

.55

requency ork Duration
Lifts/min < T Hour >1 but3S 2 Hours| >2 b 8 Hours
®* | VS30 |V<30JVEI [V<IO[ V30

Table 7: Coupling Multiplier Table (CM)

Coupling Muttiplier
Coupling Type
V < 75 qu. V 275 1.
Good 1.00 1.00
Fair 0.95 1.00
Poor 0.90 0.90
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RULA Employee Assessment Worksheet

Complete this worksheet following the step—by—step procedure below. Keep a copy in the employee's personnel folder for future reference,

A Arm & erst Analysm
ep 1: Locate Upper Arm Position

200 Yo 4200 21045 saFl09

S‘tep fa: Adjust...

If shoulder is raised: +1;
If upper arm is abducted: +1;
If arm is supported or persen is leaning: -1

Step 2: Locate LowerArm Positt;n

60 to 100° ! or
Step 2a: Adjust...
If arm is working across midline of the body: +1;
If arm out to side of body: +1

Step 3: Locate Wrist Position -
150+ =

1 +3 - o 15

2

Step 3a: Adjust...

If wrist is bent from the midiine: +1

Step 4: Wrist Twist
If wrist is twisted mainly in mid-range =1;
i twist at or near end of twisting range = 2

" Step 5: Look-up Posture Score in Table A [:I
Use values from steps 1,2,3 & 4 to lacate Posture Score in
table A Posture Score A = —

Step 6: Add Muscle Use Score

If posture mainiy static (i.e. held for longer than 1 minute) or;
If acticn repeatedly ocours 4 times per minute or more; +1  Muscla Use Score =

Step 7: Add Forcefload Score
Forcedoad Score = I:

It load less than 2 kg (intermittent): +0;
—
il

100°+

Final Lower Arm Score

Finar wrist Score =

Wrist Twist Score =

If 2 kg to 10 kg {intermittent): +1;
if 2 kg to 10 kg (static or repaated). +2;
1f mere than 10 kg load or repeated or shocks: +3

Step 8: Find Row in Table C
The completed scora from the AnmAwrist

analysis is used to find the row on Table C Final Wit & Arm Scare

SCORES

B. Neck, Trunk & Leg Analysis

Co1e  10E2 e Step 9: Locate Neck Position
in extansion

R B

=Final Neck Scere

If nack is twisted: +1; If neck is sada-hending +1

) 2 af2 4
2 1 xl3la af4
2 RS ] 414
/ IR AN IR ] ]

Ctasoit CRiE  Cr2p Step. 10 : Locate Trunk Position
o trunkis -7 "

Step 10a: Adjust...
re I trunk is twistad: +1; If trunk i d_?—bending: +
Step 11: Legs -
I legs & feet supported and balanced: +1;
If not; +2

= Final LegScore

Trunk Posture Scare
2 3 4 -] ]
Legs Legs Legs | Legs | Legs

Neck

misflw| n|a
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Step 12: Look-up Posture Score in Table B

Usa values from steps 8,9,& 10 to locate Posture Score in

e B Scora Table B

Step 13: Add Muscle Use Score

v 2z 3 4 5 8§ 1
|A2]34 5 |8
22 z|afs a|s|s
o375 s|s a|s[e]
s 3 a]sfs]s s
s+ 4 a]s]s]r 7
s+ als]e 6|7 7
r{s 5|6 sf7 7 7
s s|le[7 7 7 7

If postura mainly static or,
I action 4/minute or more: +1

= Muscle Use Score

Final Score=

Step 14: Add Forcefload Score
If load {ess than 2 kg (intermittent); +0;
If 2 kg to 10 kg (intevmittent). +1;
If 2 kg to 10 kg {static or repeated): +2;
If more than 10 kg |oad or repaated of shocks: +3

Step 15: Find Column in Table C
The completed score from the Neck/Trunk & Leg
= Final Neck, Trunk & Leg Score analysisis used to find the column on Chart C

= Forcefoad Score

Subject:

Company:

Department:

Date: / /
Scorer:

FINAL SCORE: 1 or 2 = Acceptable; 3 or 4 investigate further; 5 or 6 investigate further and change soon; 7 investigate and change immediately
Source: McAtamney, L. & Corlett, EN. (1993) RULA: a survey method for the investigation of work-related upper limb disorders, Applied Ergonomics, 24(2) 91-99.

@Professor Alan Hedge, Cornell University. Feb. 2001
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