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. Biomechanic principles GG
1. Bi hanic principl 7 5 10 32 47 as.alp§n

1.1 Introduction to biomechanical analysis

- The basic principle of force: Scalar &
vector (Basic Trigonometric Functions
Coordinate Systems, Vector Analysis)

- Motion of Rigid Bodies: Kinematics
(Motion - translation & rotation, Degree
of Freedom, Plane Motion — Center of
rotation, Main and Coupled Motion,
Velocity, Linear Acceleration,
Angular Acceleration)

- Motions and Loads: Kinetics (Mass,

Center of Gravity, Inertia,

Momentum , Linear , Angular
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Impulse, Linear , Angular,
Newton’s Laws of Motion)
- Loads on Rigid Bodies: Static,
Rigid Bodies, Force, Pressure,
Force Couple (Moment), Torque,
Equilibrium, Free Body Analysis
- Applications of statics: Muscular
Force, External Applied Loads,
Balance, Center of Mass, Posture, Friction
1.2 Mechanical properties of material
1.3 Biomechanics of bone
1.4 Biomechanics of skeletal muscle
1.5 Biomechanics of cartilage
1.6 Biomechanics of tendons and ligaments
1.7 Biomechanics of joints

1.8 Biomechanics of peripheral nerve
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2 Biomechanics of upper extremity (shoulder, elbow, wrist

and hand)

® Shoulder 5 5 5 23 33 A5.0003M
Shoulder unit: The shoulder complex
- Structures and function of the bones and

joints of the shoulder complex
- Mechanics of muscle activity at the shoulder complex
- Analysis of forces on the shoulder

complex during activity

® Elbow 3 5 5 10 20 o.5qya5ml

- Structures and function of the bones and
noncontractile element of the elbow

- Mechanics of muscle activity at the elbow

- Analysis of forces on the elbow

during activity
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® wrist and hand
- Structures and function of the bones and
joints of the wrist and hand
- Mechanics of muscle of the forearm
- Analysis of forces at the wrist during activity
- Mechanics of the special connective tissues in the
hand
- Mechanics of the intrinsic muscle of the hand

- Mechanics of pinch and grasp

(S}

o | Assignment

—_
~

N
~

3 Biomechanics of head and TMJ

- mechanics of muscles of the face and eye

- mechanics of vocalization

- mechanics of swallowing

- structures and function of the articular structures of
the TMJ

- mechanics of muscles of the TMJ

10

20
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- analysis of forces on the TMJ during activity

Biomechanics of cervical and thoracic spine

- structures and function of the bones and joints of the
cervical spine

- mechanics of the cervical musculature

- analysis of forces on the cervical spine during activity
- structures and function of the bones and joints of the
thoracic spine

- mechanics of the muscles of the thoracic spine

- loads sustained by the thoracic spine

Biomechanics of lumbar spine

- structures and function of the bones and joints of the
lumbar spine

- mechanics of the lumbar musculature

- analysis of forces on the lumbar spine during activity

- structures and function of the bones and joints of the

16

27

2.9
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pelvis
- mechanics of the muscles of pelvis

- analysis of forces on the pelvis during activity

6 Biomechanics of lower extremity

® Hip 3 5 5 10 20 2.9
-Structures and function of the bones and

noncontractile elements of the hip
-Mechanics of muscle activity at the hip

-Analysis of forces on the hip during activity

® Knee 4 5 5 17 27 A3.UdM
-Structures and function of the bones and

noncontractile elements of the knee
-Mechanics of muscle activity at the knee

-Analysis of forces on the knee during activity

® Ankle 3 5 5 10 20 AF.UaN
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-Structures and function of the bones and
noncontractile elements of the ankle and foot
complex
-Mechanics of muscle activity at ankle and foot
-Analysis of forces on ankle and foot during activity
7 Postural analysis il 5 4 17 26 9.A5.UONNY
musculoskeletal components: optimal
posture: alignment, BOS, optimal
posture, external and internal forces,
static and dynamic analysis,
pathomechanics of posture
1.2 mslimuugdnigiuimignaes uay
nsldnauiiieuaztoroatagnsies
39U 45 61 54 185 300
Soway 100 20.33 18.00 | 61.67 100
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Faculty of Physical Therapy and Sports Medicine, Rangsit University

PTS 121 Biomechanics | - Basic principle and biomechanics of head, trunk and upper

extremities

JUBIATS Room 4-501, IUNgHaUR Room 3-410 (Plan A) Sec.01

Week Date Time Topics Lect.(hour) Lecturer
1 9.7 3.A. 68 8.30-9.00 | Open course 9.08gN158
9.00-10.00 | Biomechanic principles 1 f3.0003M"
1 Ng.9 w.A. 68 | 8.00-10.00 | Biomechanic principles (cont.) 2 f3.0003N
2 9. 14 u.A. 68 | 8.00-10.00 | Biomechanic principles (cont.) 2 3.8003M"
2 . 16 1.A. 68 | 8.00-10.00 | Biomechanic principles (cont.) 2 A3.8903N"
3 9. 21 1.A. 68 | 8.00-10.00 | Biomechanics of upper extremity (shoulder) 2 f3.0003N"
3 Ne). 23 4.A. 68 | 8.00-10.00 | Biomechanics of upper extremity (shoulder) 2 f3.0003N"
(cont.)
a 9. 28 1.A. 68 8.00-9.00 | Biomechanics of upper extremity (shoulder) 1 ﬂi.ﬂi’gjﬁsm
(cont.)
4 Ng). 30 1.A. 68 | 8.00-10.00 | Biomechanics of upper extremity (elbow) 2 .5q75m
5 9. 4 N.N. 68 8.00-9.00 | Biomechanics of upper extremity (elbow) 1 9.5q5mU
(cont.)
5 We. 6 1. 68 | 8.00-10.00 | Biomechanics of upper extremity (wrist and 2 9 ﬁ@?%ﬁﬁ
hand)
5 A 7 AN 68 | 17.00-18.30 daudounsadl 1 (Introduction to biomechanical analysis) A3.000gM
32 Az .5075m1
9.9dgein15d
6 9. 11 n.w. 68 | 8.00-10.00 | Biomechanics of upper extremity (wrist and 2 9.5q50
hand) (cont.)
6 we. 13 AW, 68 | 8.00-10.00 | Biomechanics of head and TMJ (cont.) 2 9.00N158
7 9. 18 N.N. 68 8.00-9.00 | Biomechanics of head and TMJ (cont.) 1 9.98gN138
7 Nng). 20 N.W. 68 | 8.00-10.00 | Biomechanics of cervical and thoracic spine 2 9.98gN138
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Week Date Time Topics Lect.(hour) | Lecturer
8 A. 28 AN. 67 | 13.00-16.00 @aunaenIA (Biomechanics of head and TMJ, @i.ﬂggﬂﬁ
Biomechanics of upper extremity) 60 AZHkUY 9.5250U
9.9Agein15d
9 9. 4 3.n. 68 8.00-10.00 | Biomechanics of cervical and thoracic spine 2 9.98gN158
(cont.)
9 Nng). 6 .. 68 8.00-9.00 | Biomechanics of cervical and thoracic spine 1 9.08N158
(cont.)
10 9. 113.A. 68 | 8.00-10.00 | Biomechanics of lumbar spine and S joint 2 2.9
11 9.18 3.A. 68 | 8.00-10.00 | Biomechanics of lumbar spine and S| 2 2.9
joint(cont.)
11 | wg. 20 3.A. 68 | 8.00-10.00 | Biomechanics of lower extremity (hip) 2 2.9
12 9. 25 il.A. 68 8.00-9.00 | Biomechanics of lower extremity (hip) (cont.) 1 2.9
12 | wg. 27 8.A. 68 | 8.00-10.00 | Biomechanics of lower extremity (knee) 2 A5.Ua
13 9. 1t3.8. 68 8.00-10.00 | Biomechanics of lower extremity (knee) 2 AT.UAY
(cont.)
13 Nne). 3 1.8, 68 | 8.00-10.00 | Biomechanics of lower extremity (ankle and 2 A3.UaM
foot)
14 9. 8 11.8. 68 8.00-9.00 | Biomechanics of lower extremity (ankle and 1 AT.UAY
foot) (cont.)
14 We). 10 Le. 68 | 8.00-10.00 Self-study
14 | wg. 10 1.8, 68 | 17.15-18.30 doudosnsail 2 (Biomechanics of cervical and thoracic 9.9dge)n15d
spine, Biomechanics of lumbar spine and Sl joint) 39 AgkUU ﬂ’i.ﬂi’gim
2.7
15 | wg. 17 8. 68 | 8.00-10.00 | Postural analysis 2 A3.YBNNN
16 9. 22 1.8, 68 | 8.00-10.00 | Postural analysis (cont.) 2 AT.ADEN
16 | wg. 24 e, 68 | 8.00-10.00 Self-study
17 w.g 1 wA. 68 | 13.00-16.00 | @oulaiania (Biomechanics of lower extremity, postural 5.1
analysis) 54 AZLULY AT.ADHNN
2.9

6

9.9AgaIne

PIPRY
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Faculty of Physical Therapy and Sports Medicine, Rangsit University

Wy
IS

N

PTS121 Biomechanics | — Basic principle and biomechanics of head, trunk and upper

extremities

TUNS Room 8N-201, JuAns Room 2-507 (Plan B) Sec.02

Week Date Time Topics Lect.(hour) Lecturer
1 W. 8 11.7. 68 8.30-9.00 | Open course 9.08QN158
9.00-10.00 | Biomechanic principles 1 f3.0003M"
1 f. 10 u.A. 68 | 8.00-10.00 | Biomechanic principles (cont.) 2 f3.0003N"
2 W. 15 u.A. 68 | 8.00-10.00 | Biomechanic principles (cont.) 2 3.8003M"
2 A. 17 u.A. 68 | 8.00-10.00 | Biomechanic principles (cont.) 2 f3.8003M"
3 A. 24 1.A. 68 8.00-10.00 | Biomechanics of upper extremity (shoulder) 2 ﬂi.ﬂjﬁjﬁsﬂ’]
a4 W. 29 1.A. 68 | 8.00-10.00 | Biomechanics of upper extremity (shoulder) 2 f3.0003N"
(cont.)
a f. 31 U.A. 68 8.00-9.00 | Biomechanics of upper extremity (shoulder) 1 ﬂi.ﬂjﬁjﬁsﬂ’]
(cont.)
9.00-10.00 | Biomechanics of upper extremity (elbow) 1 .5025m
5 W. 5 AN 68 | 8.00-10.00 | Biomechanics of upper extremity (elbow) 2 9.5q5muU
(cont.)
5 fl. 7NN 68 | 8.00-10.00 | Biomechanics of upper extremity (wrist and 2 9.550
hand)
5 . 7 AN, 68 17.00-18.30 | @ougosnsad 1 (Introduction to biomechanical analysis) A3.000gM
32 AZLUY .5q75m
9.9a)n15e
6 f. 14 n.w. 68 | 8.00-10.00 | Biomechanics of upper extremity (wrist and 2 9.550
hand) (cont.)
7 W. 19 A.W. 68 | 8.00-10.00 | Biomechanics of head and TMJ (cont.) 2 9.00qe)n15d
7 A. 21 N.N. 68 8.00-9.00 | Biomechanics of head and TMJ (cont.) 1 9.00qe)n15d
8 f. 28 A.N. 67 | 13.00-16.00 #@aUna1dn1A (Biomechanics of head and TMJ, m.aﬁfgﬁm
Biomechanics of upper extremity) 60 AzLLUU .55
9.00N58
9 W. 5117, 68 8.00-9.00 | Biomechanics of cervical and thoracic spine 1 9.0fqe)n15d
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Week Date Time Topics Lect.(hour) Lecturer
9 7. 7 3.0 68 8.00-10.00 | Biomechanics of cervical and thoracic spine 2 9.08QN158
(cont.)
10 W. 12 8.A. 68 | 8.00-10.00 | Biomechanics of cervical and thoracic spine 2 9.0fge)n5d
(cont.)
10 7. 14 1.0, 68 8.00-10.00 | Biomechanics of lumbar spine and Sl joint 2 2.9
11 W. 19 &l.A. 68 8.00-10.00 | Biomechanics of lumbar spine and SI 2 2.9
joint(cont.)
11 f.213.A. 68 | 8.00-10.00 | Biomechanics of lower extremity (hip) 2 2.9
12 W. 26 11.A. 68 8.00-9.00 | Biomechanics of lower extremity (hip) 1 2.9
(cont.)
12 7. 28 3.A. 68 8.00-10.00 | Biomechanics of lower extremity (knee) 2 AT.UaN
13 W. 2 1.8, 68 8.00-10.00 | Biomechanics of lower extremity (knee) 2 AT.UaN
(cont.)
13 A. 4 13.8. 68 8.00-10.00 | Biomechanics of lower extremity (ankle and 2 AT.UAY
foot)
14 W. 9 1.8, 68 8.00-9.00 | Biomechanics of lower extremity (ankle and 1 AT.UaN
foot) (cont.)
14 | wg. 10 w8, 68 | 17.15-18.30 doutounsai 2 (Biomechanics of cervical and thoracic 9.00N158
spine, Biomechanics of lumbar spine and S| joint) 39 ﬂi.ﬂgﬁﬂ?
AU 2.7
14 f. 11 1.8, 68 | 8.00-10.00 Self-study
15 f. 18 1.8, 68 | 8.00-10.00 | Postural analysis 2 A3 90NN
16 W. 23 1.8, 68 | 8.00-10.00 | Postural analysis (cont.) 2 A3 90NN
16 . 25 131.8. 68 8.00-10.00 Self-study
17 w.g 19w.A 68 | 13.00-16.00 | @eutaisnia (Biomechanics of lower extremity, postural 5.1
analysis) 54 AZLUY AT.ADHNT
2.9
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