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7 cervical vertebrae o——— Cervical lordosis

12 thoracic vertebrae e— Thoracic kyphosis
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Fig. 1. Structure of spinal column.
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Fig. 2. Motion segment.
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Fig. 3. Direction of spinal motion.
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Fig. 4. Structure of vertebrae.
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Fig. 7. Intervertebral disc.
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Fig. 8. Spinal ligaments.

Fig. 9. Major muscles of spinal
column.



Side view Front view

Side view Front view

Shear force
components in blue

Compressive force
components in pink

Compression calculations

Shear calculations

Muscle force=3,020

3,020+(450xsin 80)+(200xsin 80)-C=0
3,020+443.16+196.96-C=0
C=3,660.12=3,660 N

Muscle force does not act in shear direction
(450xcos 80)+(200xcos 80)-S=0
78.142+34.730-S=0

S=112.87=113 N

Muscle force=4,250

4,250+(450xsin 65)+(200xsin 65)-C=0
4,250+407.84+181.26-C=0
C=4,839.10=4,839 N

(450xcos 65)+(200xcos 65)-S=0
190.18+84.52-S=0
S=274.70=274 N

Back
muscles

bodyweight 294 N
Weight (30 kg)
lifted
(90 kg) 883N

Fig. 12. Force at bending position with weight.

Fig. 10. Loads of spine. (A) Com-
pression force. (B) Tension
force. (C) Shear force. (D)
Torsion force.

Fig. 11. Calculations of compression
and shear forces.
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Weight
Head: 58 N
Body: 328 N
Arm: 81 N
Box: 111 N

L5~S1 torque by segment weight and load:

T=(328 N)(10 cm)+(81 N)(20 cm)+(58 N)(25 cm)+ ( / 40 cm
(111 N)(40 cm)
=10,790 Ncm Fig. 13. Torque at spinal erector
muscles at static posture.
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0
(F
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Fig. 14. Chaffin model.
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Fig. 15. Loads at various position and change of electromyographic signals according to the backrest inclination.
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Fig. 16. Loads according to the backrest inclination and size of back support.
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Fig. 17. Mechanism of three point pressure at spinal orthoses.
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