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Foreword

committee has been established has the right to be represented on that committee. International 

The procedures used to develop this document and those intended for its further maintenance are 

the ISO list of patent declarations received. www.iso.org/patents

constitute an endorsement.

.

extensive experience with the standard and design changes.

:

—

—

—

—
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and vehicle manufacturers from around the world.

Annex B.[14]
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Part 1:

1 Scope

1 1
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3.1

support twice the limb segment weight

3.3

3.4

3.5
cheese screw

3.6

disconnected from the sensors

3.7

3.8

3.9

hip ball centres

3.10

3.11
half arm

from the components of the full arm

head form
mechanical device with the same mass and xx

validation tests

3.13
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3.14
lower leg

3.15

3.16

3.17

3.18

3.19

T1

T4
location corresponding to the fourth thoracic vertebra in a human

location corresponding to the twelfth thoracic vertebra in a human

© ISO 2013 – All rights reserved 3Copyright International Organization for Standardization 
Provided by IHS under license with ISO Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 11/30/2013 21:42:41 MSTNo reproduction or networking permitted without license from IHS

-
-
`
`
,
`
,
,
,
,
,
,
`
,
,
,
`
,
`
`
,
,
`
,
,
`
`
`
,
`
,
`
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



WorldSID

information testing in various regions of the world

See Table 1.

Linear acceleration

F Force

G 2)

Angular displacement of the head form

Angular displacement

Rotation

x Coordinate in accordance with ISO 6487 or SAE J211-1

Coordinate in accordance with ISO 6487 or SAE J211-1

z Coordinate in accordance with ISO 6487 or SAE J211-1
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See Table 2.

F Forward

R Rearward

or SAE J211-1

See Table 3.

A-P Anterior-posterior

ASIS Anterior superior iliac spine

ASPECT
Engineers cooperative research program)

ATD Anthropomorphic test device

ISO 7380

CPSS

CPSSS

CPNT

DAS

ISO 10642

FTSS

ISO

Low head socket head cap screw

Not measured

OC

PC Personal computer

R-L Right-left
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ISO 4762

SI Sacroiliac

SSCP

SSFP

SSNT
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Annex A
(informative)

NOTE All references cited in Annex A

A.1.1 General

. Document 
Annex C) established the composition and responsibilities of the Task 

from around the world.

Worldwide vehicle manufacturers and governmental bodies sponsored the WorldSID’s development. 

setting the WorldSID apart from all existing side-impact dummies. It can accommodate 207 permissible 

the United States side-impact protection regulation[31]

European standard[32]
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improving occupant protection.

on a worldwide basis.

and methods for proposing and developing within the forum of UN/ECE/TR ANS/WP29 global technical 

part of their domestic rulemaking processes.

would reduce total development costs.

Table A.1. These 
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Fair

Unacceptable

[3]

series of ISO/TR
ISO/TR 9790 

ISO/TR

As shown in Table A.2 [3]

Head Thorax Pelvis Overall
WorldSID production 
version

BioSID

ES-2

EuroSID-1

ES-2re

USDOT-SID

[20]

cadaver response relative to the mean plus one standard deviation. That ratio expresses how well a 

ranking out of the three tested dummies.
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international development and consensus process.

detailed and rationales for these deviations were provided.

throughout the world.

into the public domain.
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comprehensive set of technical targets in the following categories:

— functional description and interface references

— miscellaneous.

— clothing.

for the following:
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improvements were required. The group also reviewed various proposals and ideas from worldwide 

international Design Team was formed to develop these new concepts and integrate them with existing 

for the neck buffers).

evaluation purposes. The large number of desirable sensors would produce a large bundle of cables that 

was to accommodate the following:

vehicle performance.
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one incorporating instrumented full arms and one incorporating non-instrumented half arms. The 

member is given in parentheses):

head kinematics without concern for unrealistic restraint interactions as observed with some 

represent the coupling between upper and lower torso and to allow changes in initial (pre-test) 

components. Structural replacements for all load cells will be provided.

© ISO 2013 – All rights reserved 13Copyright International Organization for Standardization 
Provided by IHS under license with ISO Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 11/30/2013 21:42:41 MSTNo reproduction or networking permitted without license from IHS

--``,`,,,,,,`,,,`,``,,`,,```,`,`-`-`,,`,,`,`,,`---



presented in the Design Brief.[30]

able to withstand or attain.

the Design Brief.[30]

[21]

The Design Team used these as references for the WorldSID design. A detailed description of the 
[17]

Table A.3.

x

mm mm

z

mm

7 C7 -264 0

8 T4 -291 0

10 T12 -244 0

12 L5 -172 0
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x

mm mm

z

mm

pelvis
27 iliocristale -78 ±161

28 -23 ±116

29 53 0

31 throchanterion (skeletal reconstruc- 22 ±203

32 0 0

35 ±218

54 head/neck -194 0

55 c7/t1 -191 0

58 t12/l1 -175 0

60 l5/s1 -89 0 39

61 sternoclavicular -143 ±43

62 claviscapular -228 ±168

63 glenohumeral -184 ±173

64 elbow 38 ±208

65 wrist 230 ±158

66 0 0

67 knee 408 ±138

68 ankle 686 ±94

79 head -177 0

— shoulder extension: 45° to soft stop

— shoulder abduction: 100° to soft stop
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— shoulder adduction: 0° to soft stop

— shoulder lateral angular displacement: 31° to soft stop

— shoulder medial angular displacement: 91° to soft stop

— elbow extension: -5° to soft stop

— wrist pronation/supination: 80° to soft stop

— wrist abduction: 15° to soft stop

— wrist adduction: 25° to soft stop

Table A.4.
[43]

Reference

Circumference

Length

Width 158 mm ± 2 mm

reference plane was to be marked on the head and served as a reference to level the head (note that the 

Table A.5

Reference
Production tolerance is tighter.
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given in Table A.6

Shoulder and thorax

Abdomen

— Pivot lengths:

during the design phase.

— Flesh contours:

position. Left and right hands were to be mirror images of each other.

the design stage.

during test loading.

1)

1)
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Table A.7.

Segment mass (identical left and right)

[34]

Table A.8.

a

385 mm ± 8 mm

a

[34]

results in variation of the pelvic inertia.

Figure A.1 and Figure A.2
are shown on Figure A.3 Figure A.4 Figure A.5.

left and right side.
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ASIS

Pubis

XUMTRI

ZUMTRI

ZReynolds XReynolds

θ=54°

-110

-60

-10

40

90

-150 -100 -50 0 50

Reynolds UMTRI
Pubis+ASIS-Reynolds Pubis+ASIS-UMTRI

XZ--Reynolds into UMTRI co-ordinate system
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-200

-150

-100

-50

0

50

100

150

200

-150 -100 -50 0 50

Reynolds UMTRI
Pubis+ASIS-Reynolds Pubis+ASIS-UMTRI

XY-Reynolds into UMTRI co-ordinate system

-80

-30

20

70

120

-200 -150 -100 -50 0 50 100 150 200

Reynolds UMTRI
Pubis+ASIS-Reynolds Pubis+ASIS-UMTRI

YZ--Reynolds into UMTRI co-ordinate system

2) has produced a 3D model of a 50th percentile male (175 cm and 80 kg) in the 

the population but can be used to further select the appropriate pelvic bone dimensions.

Figure A.6 Figure A.7 Figure A.8

2)
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XY

-150

-100

-50

0

50

100

150

-160 -110 -60 -10 40

Humos

Reynolds
XY

-200

-150

-100

-50
0

50

100

150

200

-160 -110 -60 -10 40 90

Humos pelvis

Humos femur

XZ

-90
-70
-50
-30
-10
10
30
50
70
90

-160 -110 -60 -10 40

Humos

Reynolds

XZ

-90
-70
-50
-30
-10
10
30
50
70
90

-160 -60 40

Humos pelvis

Humos femur

YZ

-90
-70
-50
-30
-10
10
30
50
70
90

-150 -50 50 150

Humos

Reynolds

YZ

-90
-70
-50
-30
-10
10
30
50
70
90

-200 -100 0 100 200

Humos pelvis

Humos femur
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345195

336

201
486

489

444

432

426

414
399

396

390

384

381
378

375
372

369 366

363

330
333

[34]

[34]

330 -86 133 65

333 -61 132 79

336 -63 123 83

342 -130 100 59

345 -126 95 63

363 -127 37 -14

366 -111 35 -22

369 -102 44 -22

372 -89 45 -28

378 -71 58 -9

381 -58 66 -4

384 -41 60 -21

390 -33 54 -28

414 49 25 -27

444 5 64 29

486 -24 104 58

489 -8 95 45

492 -4 87 31

0 0 0

195-ilocristale summum -102 119 74

201-ASIS -25 117 78

204-pubis 38 0 32

375-post-inf iliac spine -77 52 -22

7 48 -68

37 39 -61

44 9 13

432-pubotubercule 33 25 29

Trochanter 22 165
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Figure A.9 and Table A.9) are the highest 

the abdominal ribs.

The ischium shape and position have to be human-like to have a proper pressure mapping on the seat 
cushion (see Figure A.10

Figure A.11).

Bone Skin
Iliocristale level (cm) ASIS level (cm)

Trochanter level (cm) Pubis level (cm)

3)
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— at pubis: 60 mm (in front of the pubic bone).

In conclusion:

[34]

[34] markers distance (40 mm on 
the iliocristale and 30 mm at the trochanter).

focus was on the range of motion in seated position.

of the WorldSID pelvis was to include a tilt sensor to measure pelvis angle ± 1°.

[33]
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ISO/TR

percentile adult male.

[12]

cadaver impacts of the Association Peugeot-Renault (APR).[35] Note that test 2 was not conducted since 

An additional requirement was placed on the head design requiring the head to meet the frontal head 
[12] This test is not included in ISO/TR 9790 and is 

[10] [29] Neck test 2 is based on the 
human volunteer data of Patrick and Chou.[19] Neck test 3 is based on the cadaver tests of the APR.[35] To 

were used to obtain the human volunteer and/or cadaver data were to be duplicated.

[2] Shoulder test 2 is based on the Ewing et 
al.[10] volunteer sled tests. Shoulder test 3 is based on the cadaver sled tests of Tarriere.[37] Shoulder 

[38] [15]

The exact padding used in shoulder test 4 is no longer available. The WorldSID was tested in this 

al.[9] [28] Thorax tests 3 and 4 are based on the cadaver drop tests of the 
[24] [39] [40] Thorax test 5 is based on cadaver sled 

[16] Thorax test 6 is based on cadaver 
[38] [15] Note that thorax test 4 and test 6 were not conducted 

because the padding is no longer available (see A.2.6.4 for details).
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[40] [2] Abdomen tests 3 to 5 are based on cadaver sled tests 
of WSU.[15]

A.2.6.4 for details).

[41] [5] [7]). Pelvis tests 3 to 6 are based on free fall cadaver tests of 
[25]

[16] Pelvis tests 11 to 13 are based on cadaver sled tests of WSU 
[15]

(see A.2.6.4 and A.2.6.6 for details).

described in existing standard side-impact test procedures. This follows the recommendations 

— The instrumentation would support assessment of occupant behaviour in reconstructed accidents.

— Instrumentation would conform to ISO 6487 or SAE J211-1.

Table A.10.

Channels
Head ) 3 8

Rotational acceleration ( ) 3

) 2

F ) 6 12

C7/T1 (lower neck) loads (F ) 6

Shoulder rib linear acceleration ( ) 3 7 each side

14 totalShoulder rib displacement ( ) 1

F ) 3
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Channels
Upper arm loads (F ) 6 21 each side

42 totalLower arm loads (F ) 6

Elbow moments ( ) 2

Elbow angular displacement ( ) 1

Elbow linear acceleration ( ) 3

Wrist linear acceleration ( ) 3

None 0

Upper thorax rib linear acceleration ( ) 3 12 each side

24 total) 1

) 3

) 1

Lower thorax rib linear acceleration ( ) 3

) 1

Spine T1 acceleration ( ) 3 13

T4 (centre spine box) linear acceleration ( ) 3

T12 (lower spine box) linear acceleration ( ) 3

Thorax (spine box) rotational acceleration ( ) 2

Thorax tilt ( ) 2

Upper abdomen rib linear acceleration ( ) 3 8 each side

16 total) 1

Lower abdomen rib linear acceleration ( ) 3

) 1

Lower lumbar spine loads (F ) 6 6

Pelvis ) 3 18

F ) 1

Sacroiliac loads (left and right) (F ) 12

Pelvis tilt ( ) 2

Femur neck forces (F ) 3 12 each side

24 totalF ) 6

Outboard knee force (F ) 1

Inboard knee force (F ) 1

) 1

Upper tibia loads (F ) 6 15 each side

30 totalLower tibia loads (F ) 6

Ankle angular displacement ( ) 3

— Total number of channels for WorldSID with two full arms and instrumented on struck and non-
struck side (shoulder-thorax-abdomen ribs not instrumented on non-struck side) was to be 180.

extremities) was to be 132.
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extremities) was to be 111.

recording a minimum of 64 channels on-board (power and set-up external).

All sensors were to be orientated in accordance with ISO 6487 or SAE J211-1 and local coordinate 
Table A.10.

A high level of integration of the instrumentation with WorldSID parts was to be achieved through an 

[30]

assessment and calibration signals would be less than or equal to 7 % in both validation and in general use.

Design Brief.[30]

[42]

[42]

[30]

The WorldSID was to be compatible with a 16 °C to 20 °C soaking environment and a 16 °C to 26 °C 
operating temperature.

[30]
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done for other side-impact dummies.

in the Design Brief.[30]

(three digits). Fasteners are the exception to this rule and are coded upward of W50-6000000. Table 
A.11

W50 0

W50 10000

W50 20000 Neck

W50 30000 Torso — shoulders/thorax/abdomen

W50 40000 Pelvis/lumbar

41000 Lumbar spine

42000 Pelvis

W50 50000 Legs

51000 Femur

52000

53000 Tibia

54000 Ankle

55000 Foot

W50 60000 Arms — full/half

61000 Full arm

62000

W50 70000
instrumentation

71000 Load cells

72000 Accelerometers

73000

74000
conditioning

W50 80000

W50 6000000 Fasteners

[30]

© ISO 2013 – All rights reservedCopyright International Organization for Standardization 
Provided by IHS under license with ISO Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 11/30/2013 21:42:41 MSTNo reproduction or networking permitted without license from IHS

-
-
`
`
,
`
,
,
,
,
,
,
`
,
,
,
`
,
`
`
,
,
`
,
,
`
`
`
,
`
,
`
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



Annex B
(informative)

a

x

mm mm

z

mm

x

mm mm

z

mm

7 C7 -264 0 -264 0

8 T4 -291 0 -291 0

10 T12 -244 0 -244 0

12 L5 -172 0 -172 0

pelvis
27 iliocristale -78 ±161 -78 ±161

28 b -23 ±116 Not 
available

Not 
available

Not 
available

29 c 53 0 Not 
available

Not 
available

Not 
available

31 throchanterion (skeletal 22 ±203 Not 
available

Not 
available

Not 
available

32 0 0 0 0

35
arm)

±218 ±218

35 ±218

54 head/neck -194 0 -194 0

55 c7/t1 -191 0 -191 0

58 t12/l1 -175 0 -175 0

60 l5/s1 -89 0 39 -89 0 39
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a

x

mm mm

z

mm

x

mm mm

z

mm

61 sternoclavicular -143 ±43 -143 ±43

62 claviscapular -228 ±168 -228 ±168

63 glenohumerald -184 ±173 -169 ±173

64 elbowd 38 ±208

65 wristd 230 ±158

66 0 0 0 0

67 knee 408 ±138 408 ±138

68 ankle 686 ±94 680 ±94

79 head -177 0 -177 0

a

accurate.

b

that would occur with a more human-like shape.

c Packaging of the pubic load cell required a deviation from the target location.

d

design.

180° to soft stop

Shoulder extension 45° to soft stop

Shoulder abduction 100° to soft stop

Shoulder adduction 0° to soft stop -1°

Shoulder lateral angular displacement 31° to soft stop 31°

Shoulder medial angular displacement 91° to soft stop

135° to soft stop

Elbow extension -5° to soft stop

Wrist pronation 80° to soft stop

Wrist supination 80° to soft stop 82°

75° to soft stop 75°

Wrist extension 75° to soft stop

Wrist abduction 15° to soft stop 15°

Wrist adduction 25° to soft stop
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Table B.3 and is compared with the original 
design target.

Circumference 568 kg

231 mm

Length 199 mm

Width 158 mm ± 2 mm 159 mm

The shoulder is designed with an outer and an inner rib for each side. The inner rib has damping material 

and strength. The strength of the arm bone was designed to exceed the capacities of the load cells. The 
Table B.2.
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was to measure the entire arm mass of one of the arms and compare it to the full arm mass target from 

locations of the arm segments.

the shoulder and the thorax.

Table 
B.1

was made with spherical radii on both sides and the front to give uniform surfaces to transfer load to 
the knee contact load cells and the front of the knee. The front knee surface radius approximated the 
forward location of the surface shell.

the knee pivot to the top of the upper tibia load cell should be part of the lower leg but is included in the 

Table B.1
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pivot shown in Table B.1.

The split between the lower leg and ankle/foot is at the bottom of the lower tibia load cell for the bone 

into one moulded component.

ankle/foot

human-like shoulder contours.
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As found in ISO/TR

B
j V W R W

jVi
i j i j k i j k k

i j
=

( )( )∑ ∑∑
∑

, , , , ,

,

/
(1)

where

Bi

V

R is the rating of how well a given response meets its requirement (R  is equal to 10 if the 
-

understanding that this is common practice and that this procedure has been used in the 

i

i

represents the response measurement for a given test condition i.

V

in tables S.2 through S.7 of Annex S of ISO/TR 9790.

The experts agreed on the following method for assigning values to R .

R = 10 if response meets requirement.

R = 5 if response is outside requirement but lies within one corridor width of the requirement.

R = 0 if neither of the above is met.

B

B
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ISO/TR 9790 was carried out with the WorldSID for lateral 

[12] is a 200-mm drop test 

given in Annex D.

B.3.3.1 General

2 was performed with the arm at 45° with respect to the torso. All neck tests were conducted without 
[6]

Annex D.

al.[10]

et al.[29]

Chou.[19]

resultant acceleration were given.

[25] based on a 

Table B.4.
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j V2,j R2,j
Neck test 1 1 7

Neck test 2 2 6

Neck test 3 3 3

B.3.4.1 General

Three of four ISO/TR 9790 shoulder tests were conducted on the WorldSID. Shoulder test 4 was excluded 
because the padding is not available. Tests run included one pendulum impact and two sled tests. As 

with respect to the ground. The shoulder tests 1 through 3 data are given in Annex D.

[2]). Targets are given for the impactor 

3. Targets are given for T1 accelerations.

Table B.5.

j V3,j R3,j
Shoulder test 1 1 6

Shoulder test 2 2 5

Shoulder test 3 3 3
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B.3.5 Thorax

B.3.5.1 General

torso. The measurement data are given in Annex D.

[9]). Targets are given for the pendulum force and upper spine lateral acceleration.

[28]). 

[24]). 

[16]

Table B.6.

j V4,j R4,j
Thorax test 1 1 9

Thorax test 2 2 9

Thorax test 3 3 6

Thorax test 5 5 7
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B.3.6.1 General

performed. These tests consist of one drop test and one sled test. Abdomen tests 2 and 4 were not 

the required data. Abdomen test 5 was not conducted because the padding is not available. As 

with the arm at 45° with respect to the torso. The data are given in Annex D.

[2]). The plate spans the 

wall (Cavanaugh[4]

target is given for the abdominal plate force.

Table B.7.

j V5,j R3,j
Abdomen test 1 1 7

Abdomen test 3 3 3

B.3.7 Pelvis

B.3.7.1 General

and six of the pelvis test 10 runs were performed with the arm at 45° with respect to the ground while 

measurement data are given in Annex D.

et al.[41] [5] [7]). A target is given for the pendulum force.
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al.[41] [5] [7]). A target is given for the pendulum force.

[25]). 
A target is given for the peak pelvic acceleration.

[25]). A target is 
given for the peak pelvis acceleration.

(Stalnaker et al.[24]). Targets are given for the peak pelvic force and the peak pelvic acceleration.

et al.[4]). Targets are given for the pelvic plate force and the peak lateral pelvic acceleration.

Table B.8.

j V6,j R6,j
Pelvis test 1 1 8

Pelvis test 2 2 9

Pelvis test 3 3 4

Pelvis test 4 4 4

Pelvis test 7 7 8

Pelvis test 10 10 3
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Region
7

Neck 6

Shoulder 5

Thorax 10

Abdomen 8

Pelvis 8

Overall

B.4.1 General

The instrumentation that is compatible with the WorldSID and that was available at the time of its 
[23] [18] [30] All sensors 

Table B.10.

which sensors are selected for a given application. The sole exception to this rule are the two permissible 

mass or channel count mentioned in the preceding paragraph.

2

1

3

1

Tilt sensors

Angular accelerometers

Upper neck load cell

Neck 1

1

Lower neck load cell

T1 tri-axial accelerometer
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Upper torso 6

6

1

2

1

1

1

2

2

IR-TRACC modules

Tri-axial rib accelerometers

Shoulder load cell

Angular accelerometers

T4 tri-axial linear accelerometer

T12 tri-axial linear accelerometer

Temperature sensor

Tilt sensors

DAS modules

Full arm (per full arm) 1

1

1

1

1

1

Arm load cell

Forearm load cell

Tri-axial elbow linear accelerometer

Tri-axial wrist accelerometer

Elbow rotation sensor

Elbow load cell

Lower torso 1

1

1

1

2

1

Lower lumbar spine load cell

Sacroiliac load cell module

Tri-axial linear accelerometer

Tilt sensors

DAS module

Lower extremities 1

1

2

1

2

1

1

3

Femur load cell

Femur neck load cell

DAS modules

Upper tibia load cell

Lower tibia load cell

Ankle rotation sensors

through the top of the head. This method of instrumentation mounting and access avoids a vertical seam 

sensors. The tilt sensors are static devices and are intended to be used for proper positioning of the head 
prior to testing. A six-axis load cell mounts between the base of the head and the upper neck.

The neck instrumentation consists of one six-axis load cell and a tri-axial accelerometer at T1. The lower 
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The shoulder rib is instrumented with an InfraRed Telescoping Rod for Assessment of Chest Compression 
(IR-TRACC)[22]

Fx F F .

Each thoracic and abdominal rib is instrumented with tri-axial accelerometers on the inside of the 
outboard ends of the rib units. Each rib can also be equipped with an IR-TRACC unit to measure 

B.4.4.3 Thoracic spine

sensors are mounted to the spine box to measure pre-test orientations of the spine box about the x and 

the WorldSID upper torso.

B.4.5 Arm

x

channel sacroiliac load cells.

load cell connects both sides of the pubic bone. The pelvis also contains an 18-channel lumbar/sacroiliac 
load cell and one left and one right three-channel femoral neck load cell. The pelvis also includes two 

packaged in the pelvis.

included in each leg.
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B.5.1 General

5.1. The data from these tests are given Annex E. The results are given in Table B.11.

5.2. The data from these tests are given in Annex E. The results are given in Table B.12.

Peak x

The data from these tests are given in Annex E. The results are given in Table B.13.

Pendulum force

B.5.5 Thorax

B.5.5.1 General

data from these tests are given in Annex E. The results are given in Table B.14 and Table B.15.
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Pendulum force

Upper spine T4 lateral acceleration

Lower spine T12 lateral acceleration

B.5.5.3 Thorax no arm

Pendulum force

Upper spine T4 lateral acceleration

Lower spine T12 lateral acceleration

The data from these tests are given in Annex E. The results are given in Table B.16.

Pendulum force

Peak acceleration of the lower spine T12

B.5.7 Pelvis

The data from these tests are given in Annex E. The results are given in Table B.17.

Pendulum force

Pelvis acceleration

© ISO 2013 – All rights reserved 45Copyright International Organization for Standardization 
Provided by IHS under license with ISO Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 11/30/2013 21:42:41 MSTNo reproduction or networking permitted without license from IHS

--``,`,,,,,,`,,,`,``,,`,,```,`,`-`-`,,`,,`,`,,`---



[42]

severe and caused excessive stroking (bottoming out) of several ribs and the IR-TRACCs. While these 

TRACC damage was observed.

B.8 Handling performance
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positioning. The bench has since been adopted for use in validation testing of the SID-IIs.
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Annex C
(informative)

[36]

a task group with the following composition and responsibilities:

with the sitting chair providing secretariat support.

2) The members of the task group will be comprised of four representatives from each region and 

6) One-third of the total design cost will be funded per region. Total design cost and budget will be 

be in kind contributions.
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Annex D
(informative)

D.1 Head
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Peak resultant acceleration at a point on the non- 100 150 141

9

Rating 10

Peak resultant acceleration at a point on the non- 100 150 129

9

Rating 10
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ing
#1 #2 #3 #4 #5 #6 Avg

12 18 16 13 13 12 12 12 13

5

Rating 10 10 10 10 10 10 10

T1 relative to sled (mm)
46 63 59 54 57 54 52 57

5

Rating 10 10 10 10 10 10 10

(mm)

130 162 124 121 124 131 125 134

8

Rating 5 5 5 10 5 10

(mm)

64 94 66 57 63 61 52 65

6

Rating 10 5 5 5 5 10

Time of peak head excur-
sion (sec) 5

Rating 0 0 0 0 0 0 0

Lateral acceleration of head 8 11 11 12 12 11 11 12

5

Rating 10 5 5 10 10 5

8 10 9 10 9 9 9 9

5

Rating 10 10 10 10 10 10 10

(degrees)
44 59 51 50 51 47 44 48

7

Rating 10 10 10 10 10 10 10

32 45 22 21 23 22 22 22
4

Rating 5 5 5 5 5 5 5
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#1 #2 #3 Avg

40 50
7

Rating 0 0 0 0

x (Nm) 40 50 13 13 15
7

Rating 0 0 0 0

 (Nm) 20 30 4 4 3
3

Rating 0 0 0 0

 (Nm) 15 20 8 9 9
4

Rating 0 0 0 0

F  (N) 750 850 427 428 428
7

Rating 0 0 0

F  (N) 350 400 384 363 397
6

Rating 10 10 10 10

Fx (N) 325 375 63 55 63
3

Rating 0 0 0

18 24 14 15 15
4

Rating 5 5 5
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#1 #2 #3 #4 #5 #6 Avg

Peak lateral acceleration of 
17 23 20 18 19 17 18 17

5

Rating 10 10 10 10 10 10

Peak lateral acceleration of 
25 47 14 14 14 13 13 13

5

Rating 5 5 5 5 5 5

185 226 213 202 207 211 214 210
8

Rating 10 10 10 10 10 10

62 75 64 63 64 58 59 58
7

Rating 10 10 10 5 5 5

Peak twist angle (degrees) 62 75 28 26 27 25 25 26
4

Rating 0 0 0 0 0 0
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8

10
Rating 10 10 10 10

34 41 39 37 40 39
6

Rating 10 10 10
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#1 #2 #3 #4 #5 #6 Avg

12 18 16 13 13 12 12 12
6

Rating 10 10 10 10 10 10 10

relative to sled (mm)
46 63 59 54 57 54 52 53

6

Rating 10 10 10 10 10 10 10
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#1 #2 #3 #4 #5 #6 Avg

17 23 20 18 19 17 18 17
6

Rating 10 10 10 10 10 10
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8

Rating 10 10 10

26 38 41 42 30 37
8

Rating 5 5 10
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Avg

Thorax plate force (kN) Plot Plot Plot Plot
8

Rating All tests 10

82 122 39

7

Rating 11 tests 0

71 107
7

Rating All tests 5

64 100 86
6

Rating  All tests 10 10

© ISO 2013 – All rights reserved 89Copyright International Organization for Standardization 
Provided by IHS under license with ISO Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 11/30/2013 21:42:41 MSTNo reproduction or networking permitted without license from IHS

-
-
`
`
,
`
,
,
,
,
,
,
`
,
,
,
`
,
`
`
,
,
`
,
,
`
`
`
,
`
,
`
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

5

0 10 20 30 40 50 60

PF

T

A

B

T1

T2

T3

time (ms)

PF plate force (kN)

A ISO/TR 9790 upper corridor

B ISO/TR 9790 lower corridor

T1 test number WS009-BDRAL-1

T2 test number WS009-BDRAL-2

T3 test number WS009-BDRAL-3

90 © ISO 2013 – All rights reservedCopyright International Organization for Standardization 
Provided by IHS under license with ISO Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 11/30/2013 21:42:41 MSTNo reproduction or networking permitted without license from IHS

--``,`,,,,,,`,,,`,``,,`,,```,`,`-`-`,,`,,`,`,,`---



-10

-5

0

5

10

15

20

25

30

35

40

0 20 40 60

T12 Ay

T

A

B

T1

T2

T3

time (ms)

lower spine lateral acceleration (g)

A ISO/TR 9790 upper corridor

B ISO/TR 9790 lower corridor

T1 test number WS009-BDRAL-1

T2 test number WS009-BDRAL-2

T3 test number WS009-BDRAL-3

© ISO 2013 – All rights reserved 91Copyright International Organization for Standardization 
Provided by IHS under license with ISO Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 11/30/2013 21:42:41 MSTNo reproduction or networking permitted without license from IHS

-
-
`
`
,
`
,
,
,
,
,
,
`
,
,
,
`
,
`
`
,
,
`
,
,
`
`
`
,
`
,
`
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



-100

-50

0

50

100

150

200

250

0 10 20 30 40 50 60

Rib Ay

T

A

B

T1

T2

T3

time (ms)

impacted rib lateral acceleration (g)

A ISO/TR 9790 upper corridor

B ISO/TR 9790 lower corridor

T1 test number WS009-BDRAL-1

T2 test number WS009-BDRAL-2

T3 test number WS009-BDRAL-3

© ISO 2013 – All rights reservedCopyright International Organization for Standardization 
Provided by IHS under license with ISO Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 11/30/2013 21:42:41 MSTNo reproduction or networking permitted without license from IHS

-
-
`
`
,
`
,
,
,
,
,
,
`
,
,
,
`
,
`
`
,
,
`
,
,
`
`
`
,
`
,
`
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



-10

0

10

20

30

40

50

60

0 10 20 30 40 50 60

Rib D

T

B

T1

T2

T3

time (ms)

B ISO/TR 9790 lower corridor

T1 test number WS009-BDRAL-1

T2 test number WS009-BDRAL-2

T3 test number WS009-BDRAL-3

© ISO 2013 – All rights reserved 93Copyright International Organization for Standardization 
Provided by IHS under license with ISO Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 11/30/2013 21:42:41 MSTNo reproduction or networking permitted without license from IHS

--``,`,,,,,,`,,,`,``,,`,,```,`,`-`-`,,`,,`,`,,`---



#1 #2 #3 Avg

Armrest force (kN) See plot See plot See plot
9

Rating 10 10 10

29 35 32 34 35 34
6

Rating 10 10 10

Peak acceleration of impacted rib (mm) 100 125 127 193 130 150
4

Rating 5 0 5

41 51 51 47 50
9

Rating 10 10 10
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T3 Pelvis test 1 test number WS009-PRPLS3

T4 Pelvis test 2

T5 Pelvis test 2

T6 Pelvis test 2
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#1 #2 #3 Avg

Pendulum force (kN) Plot Plot Plot Plot Plot Plot
9

Rating 10 10 10

See Figure D.19.

#1 #2 #3 Avg

Pendulum force (kN) Plot Plot Plot Plot Plot Plot
9

Rating 5 5 5
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T
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B

T1
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T3

time (ms)

lateral acceleration (g)

A ISO/TR 9790 upper corridor

B ISO/TR 9790 lower corridor

T1 test number WS009-BDRPL1

T2 test number WS009-BDPRL2

T3 test number WS009-BDRPL3

#1 #2 #3 Avg

37 45 30 31 30 30
7

Rating 5 5 5
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T2 test number WS009-BDPRL2

T3 test number WS009-BDRPL3

#1 #2 #3 Avg

63 77 46 45 42 44
7

Rating 0 0 0 0
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PF plate force (kN)

A ISO/TR 9790 upper corridor

B ISO/TR 9790 lower corridor

T1

T2

T3

T4 test number 070215-1 WS1

T5 test number 070215-2 WS1

T6 test number 070215-3 WS1

T7 test number 070216-1 WS1

T8 test number 070216-2 WS1

T9 test number 070215-1 WS2

T10 test number 070215-2 WS2

T11 test number 070215-3 WS2

T12 test number 070216-1 WS2

T13 test number 070216-2 WS2
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T3 T12 test number 070216-1 WS2
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Avg

Pelvis plate force (kN)
9

Rating all tests 0

63 77

7

Rating
three tests 5
ten tests 10
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F plate force (kN)

A ISO/TR 9790 upper corridor

B ISO/TR 9790 lower corridor

T1

T2

T3

T4 test number 070410-1 WS1

T5 test number 070410-2 WS1

T6 test number 070410-3 WS1

T7 test number 070410-1 WS1

T8 test number 070410-2 WS1

T9 test number 070410-1 WS2

© ISO 2013 – All rights reservedCopyright International Organization for Standardization 
Provided by IHS under license with ISO Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 11/30/2013 21:42:41 MSTNo reproduction or networking permitted without license from IHS

-
-
`
`
,
`
,
,
,
,
,
,
`
,
,
,
`
,
`
`
,
,
`
,
,
`
`
`
,
`
,
`
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



Ay

T

A

B

T1

T2

T3

T4

T5

T6

T7

T8

T9

time (ms)

lateral acceleration (g)

A ISO/TR 9790 upper corridor

B ISO/TR 9790 lower corridor

T1

T2

T3

T4 test number 070410-1 WS1

T5 test number 070410-2 WS1

T6 test number 070410-3 WS1

T7 test number 070410-1 WS1

T8 test number 070410-2 WS1
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Avg

Pelvis plate force (kN) Plot Plot Plot

9

Rating

six tests 

tests 5

85 115
7

Rating all tests 5
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Vi,j

a

b Not measured.
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(informative)

Table E.1 and Table E.2.

138087 1/31/2007 07001-2

138088 1/31/2007 07001-3

138153 2/1/2007 07001-4

138154 2/1/2007 07001-5

138617 2/7/2007 07001-2

138618 2/7/2007 07001-3

139649 2/23/2007 06005-2

139650 2/23/2007 06005-3

139665 2/23/2007 06005-4

139666 2/23/2007 06005-5

140343 3/7/2007 7003-2

140344 3/7/2007 7003-3

140392 3/7/2007 7003-4

140393 3/7/2007 7003-5

140415 3/7/2007 7001-2

140418 3/7/2007 7001-3

140426 3/8/2007 7001-4

140428 3/8/2007 7001-5

140731 3/12/2007 7004-2

140733 3/12/2007 7004-3

140737 3/12/2007 7004-5

140739 3/12/2007 7004-4

140746 3/13/2007 7004-7

140747 3/13/2007 7004-8

140994 3/16/2007 07005-2

140995 3/16/2007 07005-3

141005 3/16/2007 07005-4

141006 3/16/2007 07005-5

142717 4/10/2007 EXP07005-2

142718 4/10/2007 EXP07005-3
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142745 4/11/2007 EXP07005-4

142748 4/11/2007 EXP07005-5

142785 4/11/2007 EXP07005-6

142787 4/11/2007 EXP07005-7

149458 7/18/2007 07008-2

149459 7/18/2007 07008-3

149524 7/19/2007 07008-1

149526 7/19/2007 07008-2

163060 1/12/2008

163076 1/13/2008

163077 1/13/2008

163084 1/13/2008

Average

Stdev

06003-1 11/20/2006 06003-1

06003-2 11/20/2006 06003-2

07001-1 1/31/2007 07001-1

07001-6 2/1/2007 07001-6

07001-1 2/7/2007 07001-1

06005-1 2/23/2007 06005-1

06005-6 2/23/2007 06005-6

7003-1 3/7/2007 7003-1

7003-6 3/7/2007 7003-6

07001-1 3/7/2007 07001-1

07001-6 3/8/2007 07001-6

07001-1 3/9/2007 07001-1

07004-1 3/12/2007 07004-1

07004-6 3/12/2007 07004-6

07004-9 3/13/2007 07004-9

07005-1 3/16/2007 07005-1

07005-6 3/16/2007 07005-6

EXP07005-1 4/10/2007 EXP07005-1

EXP07005-1 4/10/2007 EXP07005-1

EXP07005-1 4/10/2007 EXP07005-1

EXP07005-1 4/11/2007 EXP07005-1

EXP07005-8 4/11/2007 EXP07005-8

07008-1 7/18/2007 07008-1
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07008-1 7/19/2007 07008-1

07008-1 7/18/2007 07008-1

07008-1 7/19/2007 07008-1

1/12/2008

1/12/2008

Average

Stdev

M
angle corridor

111673 3/14/2006 WB3051-1

111679 3/14/2006 WB3051-2

111683 3/14/2006 WB3051-3

111697 3/14/2006 WB3051-4

133890 12/14/2006 3051-1

133894 12/14/2006 3051-2

133895 12/14/2006 3051-3

133899 12/14/2006 3051-4

146592 6/12/2007 test lab

163066 1/12/2008

163074 1/12/2008

163075 1/12/2008

163114 1/14/2008

705615 3/1/2007

705618 3/1/2007

705894 3/9/2007

705899 3/9/2007

706595 4/4/2007 PDB

706596 4/4/2007 PDB

707883 5/30/2007

707896 5/30/2007

707903 5/30/2007

707909 5/30/2007

Average
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M
angle corridor

Stdev

Table E.4.

ATD serial

135099 12/28/2006 86-1

135103 12/28/2006 86-2

135323 12/29/2006 86-1

135336 12/29/2006 86-2

138336 2/3/2007 212-1

138395 2/3/2007 212-2

138396 2/3/2007 212-3

138403 2/5/2007 212-4

138790 2/9/2007 213-1

138794 2/9/2007 213-2

138836 2/9/2007 214-1

138842 2/9/2007 214-2

138888 2/10/2007 214-3

139759 2/27/2007 216-1

139761 2/27/2007 216-2

140525 3/9/2007 217-1

140531 3/9/2007 217-2

140935 3/15/2007 224-1

140946 3/16/2007 224-2

140984 3/16/2007 225-1

140991 3/16/2007 225-2

141510 3/27/2007 227-1

141531 3/27/2007 227-2

141575 3/27/2007 228-1

141579 3/27/2007 228-2

145768 5/30/2007 230-1

145771 5/30/2007 230-2

145801 5/31/2007 231-1

145805 5/31/2007 231-2
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ATD serial

146345 6/7/2007 220-1

146370 6/8/2007 220-2

146378 6/8/2007 220-3

146460 6/9/2007 223-1

146461 6/9/2007 223-2

146487 6/9/2007 221-1

146488 6/9/2007 221-2

147736 6/23/2007 222-1

147740 6/23/2007 222-2

151769 8/10/2007 238-1

151773 8/10/2007 238-2

156212 10/8/2007 239-1

156215 10/8/2007 239-2

156285 10/9/2007 240-1

156299 10/9/2007 240-2

151769 8/10/2007 238-1

151773 8/10/2007 238-2

156212 10/8/2007 239-1

156215 10/8/2007 239-2

156285 10/9/2007 240-1

156299 10/9/2007 240-2

162666 1/8/2008

162666 1/8/2008

162666 1/8/2008

162674 1/9/2008

162674 1/9/2008

162804 1/9/2008

162833 1/10/2008

Average

Stdev

Table E.5.
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ID
ATD

serial
force

Corridor

T4

Corridor 
g

Thorax 

Corridor

mm

Thorax 

Corridor

mm

Thorax 

Corridor

mm
138365 2/3/2007 89-2

138812 2/9/2007 90-1

138816 2/9/2007 90-2

139907 2/28/2007 91-1

139915 2/28/2007 91-2

141017 3/17/2007 92-1

141021 3/17/2007 92-2

141556 3/27/2007 96-1

141571 3/27/2007 96-2

145769 5/30/2007 99-1

145772 5/30/2007 99-2

146389 6/8/2007 98-1

146394 6/8/2007 98-1

146398 6/8/2007 98-2

146523 6/11/2007 97-2

146528 6/11/2007 97-3

146535 6/11/2007 97-4

156276 10/9/2007 101-1

156280 10/9/2007 101-2

159755 11/20/2007 103-1

159761 11/20/2007 103-2

159774 11/20/2007 103-3

138924 2/10/2007 90-1

138935 2/12/2007 90-2

138935 2/12/2007 90-2

138944 2/12/2007 90-3

138944 2/12/2007 90-3

140840 3/14/2007 91-1

140850 3/14/2007 91-2

141024 3/17/2007 92-1

141029 3/17/2007 92-2

145808 5/31/2007 99-1

145816 5/31/2007 99-2

146480 6/9/2007 98-1

146483 6/9/2007 98-2

147755 6/23/2007 97-1
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ID
ATD

serial
force

Corridor

T4

Corridor 
g

Thorax 

Corridor

mm

Thorax 

Corridor

mm

Thorax 

Corridor

mm
147756 6/23/2007 97-2

156301 10/9/2007 101-1

156306 10/9/2007 101-2

159797 11/20/2007 103-1

159811 11/20/2007 103-2

138924 2/10/2007 90-1

138935 2/12/2007 90-2

138935 2/12/2007 90-2

138944 2/12/2007 90-3

138944 2/12/2007 90-3

140840 3/14/2007 91-1

140850 3/14/2007 91-2

141024 3/17/2007 92-1

141029 3/17/2007 92-2

145808 5/31/2007 99-1

145816 5/31/2007 99-2

146480 6/9/2007 98-1

146483 6/9/2007 98-2

147755 6/23/2007 97-1

147756 6/23/2007 97-2

156301 10/9/2007 101-1

156306 10/9/2007 101-2

159797 11/20/2007 103-1

159811 11/20/2007 103-2

156276 10/9/2007 101-1

156280 10/9/2007 101-2

159755 11/20/2007 103-1

159761 11/20/2007 103-2

159774 11/20/2007 103-3

162865 1/10/2008
WS0004

162903 1/10/2008
WS0004

162696 1/9/2008
000

162696 1/9/2008
WS0004
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ID
ATD

serial
force

Corridor

T4

Corridor 
g

Thorax 

Corridor

mm

Thorax 

Corridor

mm

Thorax 

Corridor

mm
162700 1/9/2008

000

162700 1/9/2008
WS0004

Average

Stdev

Table E.6.

ATD
serial

force

Corridor

spine T4

accelera

Corridor

accelera

Corridor

Thorax 

Corridor

Thorax 

Corridor

Thorax 

Corridor

123583 8/2/2006 78-1

123583 8/2/2006 78-1

123608 8/2/2006 78-2

123608 8/2/2006 78-2

123618 8/2/2006 78-3

123618 8/2/2006 78-3

123834 8/3/2006 77-1

123840 8/3/2006 77-2

123908 8/4/2006 Spare-1

123909 8/4/2006 Spare-2

124508 8/11/2006 Spare-1

124516 8/11/2006 Spare-2

131910 11/18/2006 80-1

131918 11/18/2006 80-2

131953 11/18/2006 79-1

131961 11/18/2006 79-2

133074 12/6/2006 81-1

133094 12/6/2006 81-2

133103 12/6/2006 81-3
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ATD
serial

force

Corridor

spine T4

accelera

Corridor

accelera

Corridor

Thorax 

Corridor

Thorax 

Corridor

Thorax 

Corridor

133179 12/7/2006 81-1

133184 12/7/2006 81-2

134044 12/15/2006 82-1

134056 12/15/2006 82-2

134160 12/16/2006 85-1

134225 12/17/2006 85-2

135039 12/27/2006 86-1

135052 12/28/2006 86-1

135052 12/28/2006 86-1

135078 12/28/2006 86-2

108541 1/24/2006 WD0063-1

108541 1/24/2006 WD0063-1

108549 1/24/2006 WD0063-2

109371 2/9/2006 WD0064-1

109398 2/9/2006 WD0064-2

109417 2/9/2006 WD0064-3

109428 2/10/2006 WD0064-3

109430 2/10/2006 WD0064-4

109433 2/10/2006 WD0064-5

109434 2/10/2006 WD0064-6

109434 2/10/2006 WD0064-1

109443 2/10/2006 WD0064-7

109443 2/10/2006 WD0064-2

110039 2/20/2006 WD0065-1

110047 2/20/2006 WD0065-2

110707 3/1/2006 WD0069-1

110716 3/1/2006 WD0069-2

113383 3/31/2006 WD0071-1

113390 3/31/2006 WD0071-2

114339 4/12/2006 WD0072-1

114341 4/12/2006 WD0072-2

123718 8/2/2006 78-3

123752 8/2/2006 78-4

123877 8/3/2006 77-3

123892 8/3/2006 77-4

131943 11/18/2006 80-1
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ATD
serial

force

Corridor

spine T4

accelera

Corridor

accelera

Corridor

Thorax 

Corridor

Thorax 

Corridor

Thorax 

Corridor

131954 11/18/2006 79-1

131959 11/18/2006 80-2

131972 11/18/2006 79-2

133195 12/7/2006 81-1

133195 12/7/2006 81-1

133220 12/7/2006 81-2

134113 12/15/2006 82-1

134116 12/15/2006 82-2

135198 12/28/2006 86-1

135200 12/28/2006 86-1

135207 12/28/2006 86-1

135224 12/28/2006 86-2

135224 12/28/2006 86-2

138341 2/3/2007 87-1

138341 2/3/2007 87-1

138341 2/3/2007 89-1

138341 2/3/2007 89-1

138345 2/3/2007 87-2

138345 2/3/2007 89-2

138345 2/3/2007 89-2

138959 2/12/2007 90-1

138975 2/12/2007 90-2

139768 2/27/2007 91-1

139799 2/27/2007 91-2

139900 2/28/2007 91-1

139903 2/28/2007 91-2

140947 3/16/2007 92-1

140952 3/16/2007 92-2

141010 3/17/2007 92-1

141010 3/17/2007 92-1

141014 3/17/2007 92-2

141014 3/17/2007 92-2

141517 3/27/2007 96-1

141528 3/27/2007 96-2

145774 5/30/2007 99-1

145775 5/30/2007 99-2
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ATD
serial

force

Corridor

spine T4

accelera

Corridor

accelera

Corridor

Thorax 

Corridor

Thorax 

Corridor

Thorax 

Corridor

145789 5/31/2007 99-1

145791 5/31/2007 99-2

146421 6/8/2007 98-1

146455 6/9/2007 98-1

146459 6/9/2007 98-2

146490 6/9/2007 97-1

146492 6/9/2007 97-2

156221 10/8/2007 101-1

156264 10/9/2007 101-1

156270 10/9/2007 101-2

159712 11/19/2007 103-1

159739 11/20/2007 103-1

159752 11/20/2007 103-2

156221 10/8/2007 101-1

156264 10/9/2007 101-1

156270 10/9/2007 101-2

159712 11/19/2007 103-1

159739 11/20/2007 103-1

159752 11/20/2007 103-2

162834 1/10/2008
WS0004

162836 1/10/2008
WS0004

156287 10/9/2007 101-1

156297 10/9/2007 101-2

159778 11/20/2007 103-1

159786 11/20/2007 103-2

162677 1/9/2008

162677 1/9/2008
WS0004

162677 1/9/2008
WS0004

162685 1/9/2008

162685 1/9/2008
WS0004

Average

Stdev
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Table E.7.

ATD serial
force

Corridor

Corridor
Corridor Corridor 

120708 6/24/2006 76-1

120709 6/24/2006 76-1

120710 6/24/2006 76-2

123617 8/2/2006 78-1

123631 8/2/2006 78-2

123749 8/2/2006 78-3

123750 8/2/2006 78-4

123836 8/3/2006 77-1

123852 8/3/2006 77-2

123897 8/4/2006 77-3

123898 8/4/2006 77-4

131915 11/18/2006 80-1

131916 11/18/2006 80-2

131924 11/18/2006 80-1

131927 11/18/2006 79-1

131928 11/18/2006 79-1

131929 11/18/2006 80-2

131931 11/18/2006 79-2

131931 11/18/2006 79-2

131932 11/18/2006 79-2

131934 11/18/2006 80-3

133299 12/8/2006 81-1

133308 12/8/2006 81-2

133320 12/8/2006 81-3

133335 12/8/2006 81-1

133345 12/8/2006 81-2

134047 12/15/2006 82-1

134069 12/15/2006 82-2

134143 12/16/2006 82-1

134147 12/16/2006 82-2

134189 12/17/2006 83-1

134219 12/17/2006 83-2

135267 12/29/2006 86-1
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ATD serial
force

Corridor

Corridor
Corridor Corridor 

135279 12/29/2006 86-2

135293 12/29/2006 86-1

135306 12/29/2006 86-2

138414 2/5/2007 88-1

138422 2/5/2007 88-2

138422 2/5/2007 88-2

138427 2/5/2007 88-3

138427 2/5/2007 88-3

138432 2/5/2007 88-1

138432 2/5/2007 88-1

138432 2/5/2007 88-1

138441 2/5/2007 88-2

138441 2/5/2007 88-2

138820 2/9/2007 90-1

138825 2/9/2007 90-2

138901 2/10/2007 90-1

138906 2/10/2007 90-2

139772 2/27/2007 91-1

139796 2/27/2007 91-2

140852 3/14/2007 91-1

140856 3/14/2007 91-2

140958 3/16/2007 92-1

140964 3/16/2007 92-2

140980 3/16/2007 92-1

140981 3/16/2007 92-2

141533 3/27/2007 94-1

141547 3/27/2007 94-2

145770 5/30/2007 99-1

145773 5/30/2007 99-2

145803 5/31/2007 99-1

145806 5/31/2007 99-2

146400 6/8/2007 98-1

146404 6/8/2007 98-2

146471 6/9/2007 98-1

146478 6/9/2007 98-2

146493 6/9/2007 97-1

146506 6/11/2007 97-2
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ATD serial
force

Corridor

Corridor
Corridor Corridor 

147750 6/23/2007 97-1

147754 6/23/2007 97-2

156225 10/8/2007 101-1

156234 10/8/2007 101-2

156266 10/9/2007 101-1

156271 10/9/2007 101-2

156225 10/8/2007 101-1

156234 10/8/2007 101-2

156266 10/9/2007 101-1

156271 10/9/2007 101-2

162686 1/9/2008

162686 1/9/2008

162692 1/9/2008

162692 1/9/2008

162837 1/10/2008

162844 1/10/2008

Average

Stdev

Table E.8.

109537 2/13/2006

109537 2/13/2006

109540 2/13/2006

109540 2/13/2006

109546 2/13/2006

109546 2/13/2006

109546 2/13/2006

109561 2/13/2006

109561 2/13/2006

114515 4/13/2006
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114515 4/13/2006

114517 4/13/2006

114526 4/13/2006

114526 4/13/2006

114528 4/13/2006

114528 4/13/2006

114529 4/13/2006

133406 12/9/2006 6004-1

133409 12/9/2006 6004-2

133414 12/9/2006 6004-1

133415 12/9/2006 6004-2

134240 12/17/2006 6005-1

134257 12/18/2006 6005-2

134267 12/18/2006 6005-1

134270 12/18/2006 6005-2

140487 3/9/2007 7002-1

140498 3/9/2007 7002-2

140500 3/9/2007 7002-3

140885 3/15/2007 7003-1

140890 3/15/2007 7003-2

140896 3/15/2007 7003-3

140904 3/15/2007 7003-1

140920 3/15/2007 7003-2

140929 3/15/2007 7003-3

141062 3/19/2007 7004-1

141067 3/19/2007 7004-2

141073 3/19/2007 7004-3

141075 3/19/2007 7004-1

141082 3/19/2007 7004-2

141086 3/19/2007 7004-3

146537 6/11/2007 7005-1

146563 6/11/2007 7005-2

146577 6/12/2007 7005-1

146581 6/12/2007 7005-2

147758 6/23/2007 7007-1

147759 6/23/2007 7007-2

147760 6/23/2007 7007-1

147761 6/23/2007 7007-2

156237 10/8/2007 7008-1

156249 10/8/2007 7008-2
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156253 10/8/2007 7008-1

156256 10/8/2007 7008-2

156237 10/8/2007 7008-1

156249 10/8/2007 7008-2

156253 10/8/2007 7008-1

156256 10/8/2007 7008-2

162704 1/9/2008

162704 1/9/2008

162712 1/9/2008

162712 1/9/2008

162895 1/10/2008

162899 1/10/2008

Average

Stdev
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