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a. Coronal plane
b. Transverse plane
C.  Symmetry plane
d. Sagittal plane
3. 3 nguinsiy B vinefeesls
a. Coronal plane
b. Transverse plane
C.  Symmetry plane
d. Sagittal plane
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a. Coronal plane
b. Transverse plane
C.  Symmetry plane
d. Sagittal plane
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a. Muscle skeleton

b. Axial skeleton
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d. Appendicular skeleton
Iﬂ'iqns.,mnuuu‘lmwaamnmﬂuaaanwLL‘uu
warfle saandiensy anfansuasiyn
WauLvin Tﬂsqnss@nnquutﬂu‘lmaa%’wﬁm%’u
ofzildlunsindanulm

a. Muscle skeleton

b. Axial skeleton

C. Coronal skeleton

d. Appendicular skeleton
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Pivot joint
Ball and Socket Joints
Gliding Joint

Hinge Joints
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a. Pivot joint NTEQNIYNA
b. Ball and Socket Joints a. nsggnduvdsdiuiuny
¢.  Gliding Joint b. ns¥NTNTIY
d. Hinge Joints c. nIzgnasUn
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a. Calcaneus
b. Talus
c. Cuboid
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b. Radiusjoint 33.3'1Jmuamﬂusmaauwuw'lm
¢. Saddle Joint
d. Condyloid joint
26. 79 (neck) Wudesauuuls
a. Pivot joint
b. Ball and Socket Joints
c. Gliding Joint a '
. Dorsi i
d.  Condyloid joint a. borsiftexion
v o do v daea : b. Inversion- eversion
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v W , c. Dorsiflexion
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. d.  Palmar/plantar flexion
a. Facial Bones
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b. Cranial Bones
c.  Sphenoid bones

. a. Excitabili
d. Ethmoid bones b tly
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E 4 ’ @ - s b. 65
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' © W ow c. 70
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a. Vertebral column ”d' > ¥
b. Inter-vertebral 36. tolalildnuauiRawizvesnduiloany
¢.  Tendons a. Automaticity
d.  Inferior nasal b. Conductivity
d4 ,
30.L5 Lflu%aua'uamiv@,ﬂmu'lﬂ ¢.  Contractility
a. Last sacral Spine d. Elasticity

b. Last lumbar vertebra
c. Last coccygeal vertebrae
d

Last thoracic vertebrae
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a. Pectoralis mahjor

b. Erector spine
c. Trapezius
d. Serratus anterior
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Vi Aedeln
a. Pectoralis mahjor
b.  Erector spine
c.  Trapezius
d. Serratus anterior
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a. Subscapularis
b. Biceps brachii
c. Triceps brachii
d. Deltoid
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a. #iedi CO2 m‘dmruaehuﬁgn'l‘ﬁlﬂ

Lactic acid flavaunduifiu Tactic acid

Futheideu lactic acid Hazauly

néwn‘fe’[ﬁrﬂu slycogen

d. #n1sase TTP uaz CP
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dauil 4: 9 ndnwaizauilifun aanda Caution Zone Tumsdiaey A finssiuauuniigalae
LHONAINBUIINATTIE A LasiRLanIziIdnysaumniinluYeas Caution Zone Tums1a B (10
AZUUU)

A319A1M8Y (A)
A) Awkward Postures B) Repeated Impact CO) Highly Repetitive Motion
D) High Hand Force E) Hand-Arm Vibration F) Heavy, Frequent, or Awkward
Lifting
A1514 (B)
Q Task information Caution Zone
1 Q Working with the hands
overhead
2 Lifting objects more than 75 \bs. once/day
3 X Neck or Back Bent Forward
{ More than 30° for more than 2
\ hours per day
%
4 Cutting trees more than 30 Min/day
5 Pinching 2 or more
pounds weight or 4 or
more pounds force
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Caution Zone

Q Task information
6 { *‘:’% Squatting or kneeling for
(5 more than 2 hours per day
H
(e
TB
Sz
7 , Using hands or knees
@ as a hammer more than 10
s ¥ times per hour
8 Gripping 10 or more
pounds weight or
force
9 Secretary who works on intensive keying
for more than 4 hours per day
10 Work on ceiling repair
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aunwlimnuge 180 au. uwidn 75 Alansu arwenah 25.5 su. faniiawgs 155 e, vt
48 flaniu AueIY 18.5 Bu.
(MsnadFadIusend g uasUIEYInTing uaz Z table aginumad)
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1. aumruazdni A1 BMI wiTlvs (5 Azuuw)

' P P v ' |
2. Anlasifudlngd 90, 60 war 5 vasrnusivasusernseine denduwiils (12 avuuw)

[

3. aumvliaueviduesidudindfvilsvesUssnnsueine wazAnndaueraindu
¢ o el 1 -
wWosiwudlnanuinlsvesUsemnsudilne (8 azuuw)

o <
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vesUsErnsudelve (5 Aviuw)

225-456 Ergonomics i 13



@ 1 ' { o a aa 3
A9 wmaﬂmuiwmﬂﬁﬁmiyﬂlmﬂiwmi'l‘m(mﬂ A OUNITIUUN LazAMY, 2531)

NeMsvnadaduiidne

¥18 250 AU w9 250 AU
1. thwind (body weight) nf. 53.7(7.0) 53.1(8.2)
2. ANGAYY (stature) wU, 160.7 (5.7) 151.2 (4.8)
3. ANNGINTTHAAD (cervical height) wu. 136.5 (5.4) 128.2 (5.9)
4. A1ugIv21Ma (acromial height) . 132.4 (5.6) 124.7 (4.9)
5. AUYIVIAIUVU (thigh length) . 52.7(2.8) 51.6 (2.8)
6. ANUNINNINABA-ABN (elbow-elbow breadth) . 41.3(3.3) 39.5 (4.1)
7. ATETUYUaENSaeia (ower-arm length) . 44.8 (2.6) 41.3(2.1)
8. AMNNYBAU (foot breadth) . 9.9 (0.9) 8.7(0.8)
9. AMUEIIVBII (foot length) . 24.2(1.6) 22.2(2.1)
10. ﬂ’nnqqﬁuﬂawﬁya-tgau (functional reach) ). 71.7(5.7) 67.9 (5.4)
11. mmqaﬁuﬂmaifa-m?mﬂ (functional reach-extended) ¥ . 81.4 (4.7) 75.7 (5.0)
12. AMUA3193i0 (hand breadth) T, 8.1(0.2) 7.4 (0.5)
13. AuE1e (hand length) sy, 17.6 (1.0) 16.9 (3.3)
14. ﬂ31ugdﬁ1ﬁﬂmaﬂﬂ (overhead reach height) au. 194.5 (7.6) 183.1 (6.1)
15. 52820 ULYUAN (forearm circumference) ¥, 25.9(2.1) 242 (2.4)
16. 328279 UUYUUU (biceps circumference) K, 27.1(3.5) 25.4(3.5)
17. 52e50UU0Y (calf circumference) . 33.7 (4.5) 33.6 (3.0)
18. 528TOUVIOBULY (upper thigh circumference) . 47.1(4.5) 50.7 (6.4)
19. szoz ' lva-fon (shoulder-elbow height) %u. 34.3(1.7) 31.9(1.6)
20. quqﬁamﬂﬁ'u-ﬁmz (sitting height) ). 83.3(3.4) 78.8 (3.2)
21. ANUITMVUDY (upper-arm length)y . 34.3(1.7) 31.9(1.6)
22. ANGUBI-BU (standing waist height) 1. 99.1 (5.4) 92.7 (4.9)
23. mmqa%ﬁumﬁ-‘ffa (popliteal height-sitting) . 40.1 (2.2) 37.9(2.0)
24. ANNETIAIAI91M0209%72 114 (torso length) . 33.3(5.5) 32.0 (4.9)

——'———_————'—'—————__________—————_—-—-——-__—_____
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Z Tables

X, = Mean of x + z,*SD

Z Table: Negative Values
Body of table gives area under Z curve to the left of z.

Example:
P[Z < -2.63] = .0043

z .00 .01 .02 .03 .04
-3.80 .0001 .0001 .0001 .0001 .0001
-3.70 .0001 .0001 .0001 .0001 .0001
-3.60 .0002 .0002 .0001 .0001 .0001
-3.50 .0002 .0002 .0002 .0002 .0002
-3.40 .0003 .0003 .0003 .0003 .0003
~3.30 .0005 .0005 .0005 .0004 .0004
-3.20 .0007 .0007 .0006 .0006 .0006
-3.10 .0010 .0009 .0009 .0009 .0008
-3.00 .0013 .0013 .0013 .0012 .0012
-2.90 .0019 .0018 .0018 .0017 .0016
-2.80 .0026 .0025 .0024 .0023 .0023
-2.70 .0035 .0034 .0033 .0032 .0031
-2.60 .0047 .0045 .0044 .0043 .0041
-2.50 .0062 .0060 .0059 .0057 .0055
-2.40 .0082 .0080 .0078 .0075 .0073
-2.30 .0107 .0104 .0102 .0099 .0096
=2.20 .0139 .0136 .0132 .0129 .0125
-2.10 .0179 .0174 .0170 .0166 .0162
-2.00 .0228 .0222 .0217 .0212 .0207
=1.90 .0287 .0281 .0274 .0268 .0262
-1.80 .0359 .0351 .0344 .0336 .0329
-1.70 .0446 .0436 .0427 .0418 .0409
~1.60 .0548 .0537 .0526 .0516 .0505
-1.50 .0668 .0655 .0643 .0630 .0618
-1.40 .0808 .0793 .0778 .0764 .0749
~1.30 .0968 .0951 .0934 .0918 .0901
=-1.20 .1151 .1131 .1112 .1093 .1075
-1.10 .1357 .1335 .1314 .1292 .1271
-1.00 .1587 .1562 .1539 .1515 .1492
-0.90 .1841 .1814 .1788 .1762 .1736
-0.80 .2119 .2090 .2061 .2033 .2005
~0.70 .2420 .2389 .2358 .2327 .2296
-0.60 .2743 .2709 .2676 .2643 .2611
-0.50 .3085 .3050 .3015 .2981 .2946
-0.40 .3446 .3409 .3372 .3336 .3300
-0.30 .3821 .3783 .3745 .3707 .3669
-0.20 .4207 .4168 .4129 .4090 .4052
-0.10 .4602 .4562 .4522 .4483 4443

0.00 .5000 .4960 .4920 .4880 .4840
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.05

.0001
.0001
.0001
.0002
.0003
.0004
.0006
.0008
.0011
.0016
.0022
.0030
.0040
.0054
.0071
.0094
.0122
.0158
.0202
.0256
.0322
.0401
.0495
.0606
.0735
.0885
.1056
.1251
.1469
L1711
L1977
.2266
.2578
.2912
.3264
.3632
.4013
.4404
.4801

.06

.0001
.0001
.0001
.0002
.0003
.0004
.0006
.0008
.0011
.0015
.0021
.0029
.0039
.0052
.0069
.0091
.0119
.0154
.0197
.0250
.0314
.0392
.0485
.0594
.0721
.0869
.1038
.1230
.1446
.1685
.1949
.2236
.2546
.2877
.3228
.3594
.3974
.4364
.4761

.07

.0001
.0001
.0001
.0002
.0003
.0004
.0005
.0008
L0011
.0015
.0021
.0028
.0038
.0051
.0068
.0089
.0116
.0150
.0192
.0244
.0307
.0384
.0475
.0582
.0708
.0853
.1020
.1210
.1423
.1660
.1922
.2206
.2514
.2843
.3192
.3557
.3936
.4325
.4721

.08

.0001
.0001
.0001
.0002
.0003
.0004
.0005
.0007
.0010
.0014
.0020
.0027
.0037
.0049
.0066
.0087
.0113
.0146
.0188
.0239
.0301
.0375
.0465
L0571
.0694
.0838
.1003
.1190
.1401
.1635
.1894
L2177
.2483
.2810
.3156
.3520
.3897
.4286
.4681

.09

.0001
.0001
.0001
.0002
.0002
.0003
.0005
.0007
.0010
.0014
.0019
.0026
.0036
.0048
.0064
.0084
.0110
.0143
.0183
.0233
.0294
.0367
.0455
.0559
.0681
.0823
.0985
.1170
L1379
L1611
.1867
.2148
.2451
L2776
.3121
.3483
.3859
.4247
.4641
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Part 6 - Biomechanics (Asso. Prof. Dr. Worawut) 60 ASlUU

1) Consider the person lifting a heavy box with his back, shown in the figure. (a)
Calculate the magnitude of the force Fg - in the back muscles that is needed to
support the upper body plus the box and compare this with his weight. The mass of
the upper body is 55.0 kg and the mass of the box is 30.0 kg. Assume that the
perpendicular distance of the back muscles from the pivot point is 8 cm. (b) Calculate

the magnitude of the force F\~ exerted by the vertebrae on the spine at the indicated
pivot point.
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2) The swimmer shown in the figure exerts an average horizontal backward force of 80.0
N with his arm during each 1.80 m long stroke. (a) What is his work output in each

stroke? (b) Calculate the power output of his arms if he does 120 strokes per minute.

%
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3) A 75-kg man stands on his toes by exerting an upward force through the Achilles
tendon, as in the figure. (a) What is the force in the Achilles tendon if he stands on

one foot? (b) Calculate the force at the pivot of the simplified lever system shown.

End.
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