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SECTION 1
PURPOSE AND TEST PROCED

This side impact test is part of the FY97 NCAP Side Impact Program, sponsored by the
National Highway Traffic Safety Administration (NHTSA), under Contract No. DTNH22-93-C-
02047. The purpose of this test was to evaluate side impact protection of a 1997 Chevrolet

Lumina 4-Door.

This side impact test was conducted in accordance with the New Car Assessment

Program Side Impact Testing Procedure dated October 1996.

MGA does not endorse or certify products. The manufacturer's name appears solely for

identification purposes only.
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SECTION 2
SUMMARY OF SIDE IMPACT TEST

A 1997 Chevrolet Lumina 4-Door was impacted on the left or driver's side by a Moving
Deformable Barrier (MDB) which was moving forward in a 27° crabbed position to the tow road
guidance system at a velocity of 38.0 mph (61.2 kph). The target vehicle was stationary and
was positioned at an angle of 63° to the line of forward motion. The side impact test was
conducted by MGA Research Corporation in Burlington, Wisconsin, on February 19, 1997. Pre-
and post-test photographs of the test vehicle, the MDB and the side impact dummies (SIDs) are
included in Appendix A.

Two Side Impact Dummies (SIDs) were placed in the driver and left rear designated
seating positions according to instructions specified in the New Car Assessment Program Side
Impact Laboratory Test Procedure which is dated October 1996. The side impact event was
documented by nine high speed cameras. Camera locations and other pertinent camera

information can be found in this report.

The SIDs were instrumented with the following accelerometers.

Left Upper Rib (LUR) uniaxial accelerometer (Y-direction)
Left Lower Rib (LLR) uniaxial accelerometer (Y-direction)
Lower Thoracic Spine (T,,) uniaxial accelerometer (Y-direction)

Pelvic (PEV) section uniaxial accelerometer (Y-direction)

IS

Head Center of Gravity triaxial accelerometers (X, Y, and Z-direction)
Appendix B contains the vehicle and dummy response data traces. A summary of the

side impact dummy (SID) configuration and performance verification test data is shown in

Appendix C. Dummy and vehicle calibration data can be found in Appendix D of this report.
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The following table summarizes the results of the test:

Injury Criteria Front SID Rear SID
TTI (g) 61 79
Pelvis (g) 70 125
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SECTION 3
SIDE IMPACT DUMMY (SID) AND
VEHICLE TEST DATA
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DATA SHEET NO. 1
GENERAL VEHICLE TEST PARAMETER DATA

TEST VEHICLE INFORMATION:
Year/Make/Model/Body Style: _1997/Chevrolet/ umina/4-Door
Vehicle NHTSA No.: MV0114  VIN: _2G1WL52M7V9127655
Vehicle Body Color: Lichen Green  Build Date: 8/96_
Engine Data: _6 Cylinders; __CID; 3.1 Liter; ___cc
Placement ___ Longitudinal, X Lateral
Transmission: 4 Speed; __ Manual; _X_Automatic; _X Overdrive
Final Drive: ___ Rear Wheel Drive; _X Frt. Wheel Drive; __ Four Wheel Drive

Odometer Reading _37 miles
Options: X_A/C; _X Pwr. Steering; _X Pwr. Brakes; X_Pwr. Windows;
X Cruise Control; X Tilt Wheel; _X Power Door Locks;

DATA FROM TIRE PLACARD:
Tire Pressure (at capacity): 30_Psi FRONT
30 Psi REAR
Recommended Tire Size: P205/70R/15
Tires on Test Vehicle: P205/70R/15 Manufacturer: B.F. Goodrich

Vehicle Capacity Data:
Number of Occupants: 3 Front; 3 Rear; ___ 3rd Seat, 6 Total
Type of Front Seats: __ Bucket; __ Bench; X Split Bench
Type of Front Seat Back: __ Fixed; X Adjustable with X Lever
Vehicle Maximum Capacity Loading = 480.0 kg (A)
No. of Occupants x 68.04 kg. = 4082 kg (B)
Cargo Capacity (A-B) =_718 kg
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GENERAL VEHICLE TEST PARAMETER DATA (Cont’d)

WEIGHT OF TEST VEHICLE WITH MAXIMUM FLUIDS:
Right Front = _4812 kg Right Rear = _2685 kg
Left Front = _493.1 kg Left Rear = _281.7 kg
TOTAL FRONT = _974.3 kg TOTAL REAR = _550.2 kg
% of Total Vehicle Weight = 63.9 %; % of Total Weight =36.1 %

TOTAL WEIGHT = 1524.5 kg



ENERAL LE T PARAMETER DATA (Cont’d

Year/Make/Model/Body Style: _1997/Chevrolet/I umina/4-Door
Vehicle NHTSA No.;: MVO0114 Test Date: February 19, 1997

ALCULATION OF VEHICLE'S TARGET TEST WEIGHT:

Total Test Vehicle Delivered Weight with Maximum Fluids =_15245 kg
Cargo Carrying Capacity of Test Vehicle = __718 kg
Weight of 2 Side Impact Dummies (2 x 80.7 kg.) =__1614 kg
TEST VEHICLE TARGET WEIGHT =_1757.7 kg

WEIGHT OF TEST VEHICLE WITH 2 DUMMIES AND CARGO (Fully Loaded): |

Right Front =_486.2 kg Right Rear = _337.5 kg
Left Front =_550.7 kg Left Rear = _383.3 kg
TOTAL FRONT =10369 kg TOTAL REAR = 7208 kg

% of Total Weight = 59.0% % of Total Weight = 41.0%
TOTAL TEST WEIGHT = _1757.7 kg

TEST VEHICLE ATTITUDE:
CURB WEIGHT ATTITUDE:

Right Front 718 mm Left Front 720 mm Right Rear 734 mm Left Rear 719 mm

FULLY LOADED WEIGHT ATTITUDE:
Right Front 714_mm Left Front 705 mm Right Rear 700 mm Left Rear 703 mm

TEST ATTITUDE.:
Right Front 708 mm Left Front 708 mm Right Rear 700 mm Left Rear 685 mm
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GENERAL VEHICLE TEST PARAMETER DATA (Cont’d)

Test Vehicle Wheelbase: 2734 mm

C.G. =1081 mm rearward of front wheel centerline

TOTAL VEHICLE LENGTH:

Right Side = _4738 mm
Centerline = _5082 mm
Left Side = _4738 mm



GENERAL VEHICLE TEST PARAMETER DATA (Cont’d)

Year/Make/Model/Body Style: _1997/Chevrolet/Lumina/4-Door.

Vehicle NHTSA No.: MVO0114  Test Date: February 19, 1997 —25.7
v UPRIGHT

FRONT SEAT CUSHION PLACEMENT:
Total Length of Adjustment Travel: 220 mm

Test Position: ___12th detent of 23 total

SEAT BACK

INCULINOMETER

SEAT CUSHIDN_E

{
12 %3
LEFT SIDE VIEW

FRONT SEAT BACK ADJUSTMENT POSITION:
Seat Back Angle =25.7°

ADJUSTER

SECOND POSITION SEAT:
Total Length of Fore/Aft Adjustment Travel: Non-adjustable
Seat Back Adjustment Position: Non-adjustable

ADJUSTABLE STEERING COLUMN POSITION: 3rd notch of 5

WINDOW POSITIONS: Left Front __Up Left Rear __Up
Right Front _ Down Right Rear _Removed

AMOUNT OF STODDARD SOLVENT IN FUEL TANK:

Fuel system usable capacity = _16.1_gallons

Test Volume:_15.0 gallons 93 % of capacity

LOCATIONS OF IMPACT POINT ON TEST VEHICLE SIDE TO BE IMPACTED:
Wheelbase: = _2734 mm

Impact Point is 427 mm rearward of front axle centerline
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DATA SHEET NO. 2
TEST VEHICLE SUMMARY OF RESULTS

Year/Make/Model/Body Style: _1997/Chevrolet/I.umina/4-Door
Vehicle NHTSA No.: MV0114_  Test Date: February 19, 1997

Overall Length= 5082 mm; Overall Width = _1808 mm
TEST WEIGHT:
Right Front = _5125 kg Right Rear = _3339 kg
Left Front = _545.7 kg Left Rear =_3579 kg
TOTAL FRONT = 10582 kg = TOTAL REAR = 691.8 kg
% of Total Weight = 60.5 % % of Total Weight = 39.5 %

TOTAL VEHICLE WEIGHT = 1750.0 kg
Wheelbase = 2734 mm

Longitudinal C.G. from Center of Front Axle = _1081 mm

Impact Angle with Respect to Impactor = 90°_ degrees

MAXIMUM EXTERIOR STATIC CRUSH:

LEVEL 1 (_280_ mm above ground) = _245 mm
LEVEL 2 (_512 mm above ground) = _398 mm
LEVEL 3 (_593_mm above ground) = _374 mm
LEVEL 4 ( 878 mm above ground) = _332 mm
LEVEL 5 (1328 mm above ground) = _109 mm

Maximum Post-Test Intrusion = 401 mm

LA

CCUPANTS: Left Front Passenger Left Rear Passenger
Type of Dummy SID SID
Restraints Used type 11 belt type II belt
and frontal airbag
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TEST VEHICLE Y OF RESULTS (Cont’d
|
| INSTR ATION:
Number of Vehicle Data Channels: =_25
Number of Cameras: Onboard Vehicle =_3
Offboard Vehicle =__4
Deformable Barrier =_2
TOTAL =__9
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DATA SHEET NO. 3
M DEFORMABLE BARRIER B) SUMMARY OF RESULTS

Year/Make/Model/Body Style: _1997/Chevrolet/l umina/4-Door
Vehicle NHTSA No.: MV0114 Test Date: February 19, 1997

POSITION OF IMPACT (MDB) ON MONORAIL:
Crabbed _27° toleft

MDB DETAILS:
Overall Width of Framework Carriage =_1252 mm
Overall Length of MDB (incl. honeycomb impact face) =_4115 mm
Wheelbase of Framework Carriage =_259]1 mm
Tread of Framework Carriage (Front & Rear) =_ 1880 mm
C.G. Location Rearward of Front Axle =_1102 mm
C.G. Location From Center Line =__-23 mm
C.G. Location Above Ground Level =__ 508 mm
MDB WEIGHT:
Left Front =_396.1 kg Left Rear = _284.4 kg
Right Front =_3834 kg Right Rear = _2938 kg
TOTAL FRONT =_779.5 kg TOTAL REAR = _578.2 kg

TOTAL MDB WEIGHT = _1357.7 kg

Impact Angle (MDB C/L to Target Vehicle C/L) = 90° degrees
Impact Speed = Primary: 38.0 mph (61.2 kph) Secondary: 38.1 mph (61.3 kph)
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CRASH TEST SUMMARY FOR SIDE IMPACTOR (Cont’d)

MAXTMUM STATIC CRUSH OF HONEYCOMB IMPACT FACE:

1. Row A Top of Stack (813 mm) = _162 mm

2. Row B Mid Stack (686 mm) = _151 mm

3. Row C Top of Bumper (533 mm) = _139 mm

4, Row D Center of Bumper (432 mm) = _158 mm
INSTRUMENTATION:

Number of MDB Data Channels =_17

- I : 3-10



DATA SHEET NO. 4
POST-TEST OBSERVATIONS

Year/Make/Model/Body Style: 1997/Chevrolet/Iumina/4-Door
Vehicle NHTSA No.: MV0114  Test Date: February 19, 1997

VISIBLE DUMMY CONTACT POINTS:

LEFT FRONT SID LEFT REAR SID
Head to left shoulder to C-post
Arm to door panel to door panel
Pelvis to armrest to armrest
Left Knee to door panel to door panel '
Right Knee to left knee to left knee

DOOR OPENING:

LEFT SIDE RIGHT SIDE
Front Remained closed Remained closed
Rear Remained closed Remained closed

MDB DISTANCE FROM TARGET IMPACT POINT:

Horizontal: 7 mm forward Vertical: 0 mm

ARM REST LLOCATIONS:

Front: _ 202 mm from bottom of window

Rear: _ 244 mm from bottom of window
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POST-TEST OBSERVATION nt’d

SEAT CRUSH:
Front_Seat Back: 39 mm__ Front S hion: 51 mm

Left Rear Seat Back: 77 mm__ Rear Seat Cushion: 145 mm

GLAZING DAMAGE:
Left side front and rear door glass broken, windshield cracked

PILLAR PERFORMANCE:
No failure noted

SITL. SEPARATION:

None noted

OTHER NOTABLE IMPACT EFFECTS:
Airbags did not deploy
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SECTION 4
OCCUPANT AND VEHICLE INFORMATION
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DATA SHEET NO. 6
HICLE PRE POST-TEST MEA MENT

E D L
T . =/ K anoun
£ B - A ¢ M
D =Length at Centerline 5
R = Right Side Length LEFT SIDE VIEW
S =Left Side Length :
T = Width at B Post J1 =To Pinch Weld
E & L = Bumper Thickness J2 =To Sill ALL MEASUREMENTS IN (mnm)
PRE-TEST POST-TEST A CHANGE
A 2734 2692 - 42
B 1174 1168 6
C 1174 1174 0
D 5082 5034 48
E 200 200 0
F 361 382 21
G 210 203 7
H 210 203 7
I 203 183 20
J1/32 208/199 196/165 12/34
K 241 242 1
L 255 255 0
M 343 364 21
N 640 573 67
0 834 750 84
P 1189 1092 97
Q 456 435 21
R 4738 4780 42
S 4738 4665 73
T 1808 1546 262
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DATA SHEET NO. 7
IDE IMPACT D ID) LONGI INAL CLE CE DIMENSIONS
Year/Make/Model/Body Style:_1997/Chevrolet/Lumina/4-D
"NHTSANO.: MV0114 Test Date: February 19, 1997

\—- B-POST STRIKER

NOTE:; All dimensions are in mm with tolerance of £ 3 mm

DRIVER SID LEFT REAR
ID #270 PASSENGER
SID ID # 269
HH 374 HZ 134
HW 559 NB 668
HZ 131 CB 592
NR 411 KBL (KBA) 253 (0°)
CD 502 KBR (KBA) 288 (0°)
CS 289 PA° 23.3°
KDL(KDA®) 146 (40.39) PHX 161
KDR(KDA®) 184 (41.39) PHZ 219
PA° 24.1°
PHX 204
PHZ 126
NOTE: 2-door vehicle shown. Rear dummy PHX & PHZ measurements

for 4-door vehicle would use the C-post striker as reference point.
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IDE IMPACT D

DATA SHEET NO. 8

ID) LATERAL CLE E DIMENSIONS

Year/Make/Model/Body Style: _1997/Chevrolet/Lumina/4-Door
NHTSA NO.: MV0114 Test Date: February 19, 1997

NOTE: All dimensions are in mm

DRIVER SID LEFT REAR PASSENGER
ID # 270 SID ID # 269
HR 205 187
HS 354 337
AD 160 126
HD 174 193
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DATA SHEET NO. 9
VEHICLE SIDE MEAS MENT

Year/Make/Model/Body Style: _1997/Chevrolet/Lumina/4-Door
NHTSA NO.: MV0114  Test Date: February 19, 1997

LEVELS

......................................................

LEVEL 4

LEVEL3

LEVEL 2
LEVEL 1

\;/

§3oo 150 (0 150300 450 600 750 9001050 1200 1350 1500 1550 1800 1950
: : Measurements in millimeters (mm)

LEFT SIDE VIEW

MEASUREMENTS ARE TAKEN WHEN THE VEHICLE IS IN THE “AS TESTED”
CONFIGURATION
MEASUREMENTS ALONG THE VERTICAL 750 mm. LINE SHOWN ABOVE

Level 1 @ Axle Centerline Height

(or Sill Top Height) =_280 mm
Level 2 @ Occupant H-Point =_512 mm
Level 3 @ Mid Door =_593 mm
Level 4 @ Window Sill =_878 mm
Level 5 @ Window Top = 1328 mm
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DATA SHEET NO. 10
VEHICLE EXTERIOR CRUSH PROFILES

Level 1 - Axle Centerline

Longitudinal Distance (mm) Pre-Test (mm) Post-Test (mm) Static Crush (mm)

-1050

-900

-750

-600

-450

-300

-150

0 (impact point) 603 664 61

150 607 722 115
300 608 758 150
450 609 786 177
600 610 803 193
750 609 817 208
900 609 828 219
1050 607 839 232
1200 609 854 245
1350 608 848 240
1500 607 841 234
1650 605 815 210
1800 604 769 165
1950

2100

Reference plane is parallel to test vehicle longitudinal centerline.
Given dimensions = Reference plane to car body



DATA SHEET NO. 10
VEHICLE EXTERIOR CRUSH PROFILES

Level 1 - Axle Centerline

Longitudinal Distance (mm)

Pre-Test (mm)

Post-Test (mm)

Static Crush (mm)

2250

2400

2550

2700

2850

3000

3150

3300

Reference plane is parallel to test vehicle longitudinal centerline.
Given dimensions = Reference plane to car body




DEFORMATION {mm)

VEHICLE EXTERIOR STATIC CRUSH

MM FROM IMPACT POINT

LEVEL 1 - AXLE CENTERLINE
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DATA SHEET NO. 10
VEHICLE EXTERIOR CRUSH PROFILES

Level 2 - Occupant H Point
Longitudinal Distance (mm) Pre-Test (mm) Post-Test (mm) Static Crush (mm)
-1200 637 648 11
-1050 610 627 17
-900 592 616 24
-750
-600
-450
-300
-150
0 (impact point) 552 622 70
150 552 765 213
300 549 849 300
450 547 878 331
600 545 897 352
750 543 922 379
900 541 935 394
1050 540 938 398
1200 543 928 385
1350 543 941 398
1500 543 937 394
1650 546 922 376
1800 550 882 332
1950 554 746 192
2100

Referénce plane is parallel to test vehicle longitudinal centerline.
Given dimensions = Reference plane to car body

4-10




DATA SHEET NO. 10
VEHICLE EXTERIOR CRUSH PROFILES

Level 2 - Occupant H Point

Longitudinal Distance (mim) Pre-Test (mm) Post-Test (mm) Static Crush (mm)
2250
2400
2550
2700 591 613 22
2850 604 625 21
3000 623 641 18
3150 649 662 13
3300 692 699 7

Reference plane is parallel to test vehicle longitudinal centerline.
Given dimensions = Reference plane to car body
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DEFORMATION (mm)

VEHICLE EXTERIOR STATIC CRUSH

100

0 300 600 900 1200 1500 1800
MM FROM IMPACT POINT

LEVEL 2 - OCCUPANT H-POINT
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DATA SHEET NO. 10
VEHICLE EXTERIOR CRUSH PROFILES

Level 3 - Mid Door

Longitudinal Distance (mm) Pre-Test (mm) Post-Test (mm) Static Crush (mm)
-1200
-1050 623 643 20
<900 597 621 24
-750 578 607 29
-600
-450
-300
-150
0 (impact point) 541 610 69
150 542 752 210
300 537 827 290
450 536 833 297
600 534 859 325
750 533 868 335
900 530 874 344
1050 530 881 351
1200 532 898 366
1350 532 897 365
1500 533 907 374
1650 536 903 367
1800 540 876 336
1950 544 761 217
2100

Reference plane is parallel to test vehicle longitudinal centerline.

Given dimensions = Reference plane to car body
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DATA SHEET NO. 10
VEHICLE EXTERIOR CRUSH PROFILES

Level 3 - Mid Door

Longitudinal Distance (mm) Pre-Test (mm) Post-Test (mm) Static Crush (mm)
2250
2400
2550
2700 589 613 24
2850 608 622 14
3000 633 649 16
3150 665 674 9
3300

Reference plane is parallel to test vehicle longitudinal centerline.

Given dimensions = Reference plane to car body
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DEFORMATION (rmwn)

HICLE EXTERIOR STATIC CRUSH

-1200 -800 800 -300

0 300 600 800 1200 1500 1800 2100 2400 2100 3000 3300
MM FROM IMPACT POINT

LEVEL 3 - MID DOOR
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DATA SHEET NO. 10
VEHICLE EXTERIOR CRUSH PROFILES

Level 4 - Window Sill

Longitudinal Distance (mm) Pre-Test (mm) Post-Test (mm) Static Crush (mm)
-1200 716 731 15
-1050 685 704 19

-900 660 684 24
-750 644 670 26
-600 628 663 35
-450 615 655 40
-300 606 651 45
-150 599 651 52
0 (impact point) 594 648 54
150 590 714 124
300 588 752 164
450 586 773 187
600 586 799 213
750 585 821 236
900 583 848 265
1050 583 870 287
1200 583 905 322
1350 583 915 332
1500 580 889 309
1650 583 845 262
1800 587 799 212
1950 592 699 107
2100 598 628 30

Refetence plane is parallel to test vehicle longitudinal centerline.
Given dimensions = Reference plane to car body
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DATA SHEET NO. 10
VEHICLE EXTERIOR CRUSH PROFILES

Level 4 - Window Sill

Longitudinal Distance (mm) Pre-Test (mm) Post-Test (mm) Static Crush (mm)

2250 608 668 60
2400 617 659 42
2550 627 663 36
2700 639 667 28
2850 657 677 20
3000 677 694 17
3150 709 712 3
3300

Reference plane is parallel to test vehicle longitudinal centerline.
Given dimensions = Reference plane to car body
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DEFORMATION (mm)

VEHICLE EXTERIOR STATIC CRUSH

-1200  -S00 600 300

0 300 600 900 1200 1500 1800 2100
MM FROM IMPACT POINT

LEVEL 4 - WINDOW SILL
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DATA SHEET NO. 10
HICLE EXTERIOR CRUSH PROFILE

Level 5 - Window Top

Longitudinal Distance (mm)

Pre-Test (mm)

Post-Test (mm)

Static Crush (mm)

-1200

-1050

-300

-150

0 (impact point)

150

300

450

600

750

835

865

30

900

834

887

53

1050

836

920

84

1200

840

949

109

1350

842

940

1500

846

881

1650

852

822

1800

863

774

1950

881

932

2100

Reference plane is parallel to test vehicle longitudinal centerline.

Given dimensions = Reference plane to car body
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DATA SHEET NO. 10
VEHICLE EXTERIOR CRUSH PROFILES

Level 5 - Window Top

Longitudinal Distance (mm)

Pre-Test (mm)

Post-Test (mm)

Static Crush (mm)

2250

2400

2550

2700

2850

3000

3150

3300

Reference plane is parallel to test vehicle longitudinal centerline.

Given dimensions = Reference plane to car body
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DEFORMATION (mm)

VEHICLE EXTERIOR STATIC CRUSH

MM FROM IMPACT POINT

LEVEL 5 - WINDOW TOP
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DATA SHEET NO. 12 (Cont’d)

HONEYCOMB FAGE /\ SIDE IMPACT BARRIER FRAME ASSEMBLY
. TOP
RIGHT
S MOUNTING BLOCK
—— ] — LEFT
° I l ! | t\ 1\ LEVEL 4 .-
_— ‘leﬁ,lo\,l“ | | | \f TOP STACK LEVEL
~ [ o
n S = X! i CEvel
| ' e . . LEVEL 2 -
- - _TOP OF BUMPER
CENTERLINE Méﬁ_\&%sk'ieva

BUMPER ASSEMBLY-

432

FRONT VIEW

NOTE: Dimensions shown in millimeters, mm

_/
GROUND LEVEL
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DATA SHEET 13
TEST VEHICLE ACCELEROMETER LOCATIONS AND DATA S Y

Year/Make/Model/Body Style: _1997/Chevrolet/Lumina/4-Door
Test Date: February 19, 1997

Vehicle NHTSA No.: MV0114

IMPACT DIRECTION
BY MOVING DEFORMABLE BARRIER

1-Rt. Side Sill @ Frt Seat
2-Rt. Side Sill @ Rr. Seat
3-Rr. Floorpan Above Axle
4-Left Side Sill @ Rr. Seat
5-Left Side Slll @ Frt. Seat
6-Left Frt. Door On Centerline
7-Rt. Rr. Occ Compartment
8-Midrear of Left Frt. Door

9-Left Frt. Door Upper Ctrline

425

10-Midrear of Left Rear Door . VERTICAL
t1-Left Rear Door Upper Ctrine’

12-Left Lower B-Post '

13-Left Middle B-Post

14-Left Lower A-Post

15-Left Middie A-Post

16-Front Seat Track

17-Rear Seat Track

18-Vehicle C.G.
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DATA SHEET NO. 14

MOVING DEFORMABLE BARRIER (MDB) ACCELEROMETER LOCATIONS AND
DATA SUMMARY

Year/Make/Model/Body Style:_1997/Chevrole:
Vehicle NHTSA No.: MV0114

mina/4-Door
Test Date: February 19, 1997

FO
MQ

‘k/ { EV|V

Coordinates (mm)*

(4) Positive

(-) Negative

Accel.
No.

Description X

Z

MDB Center of Gravity

483

Longitudinal (X) —

Max.

Max.

Lateral (Y) -

Vertical (Z) .-

Resultant (R) ---

Rear Frame Member

622

Longitudinal (X) -

Lateral (Y) —

*Reference:

X - Front Axle (+ Forward)
Y - Vehicle Centerline (+ To right)
Z - Ground Level (+ Up)
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DATA SHEET NO. 15
HIGH SPEED CAMERA LOCATIONS AND DATA

Year/Make/Model/Body Style: _1997/Chevrolet/I.umina/4-Door
Vehicle NHTSA No.: MV0114  Test Date: February 19, 1997

|

IMPACTY

Camera Coordinates (mm)* Lens Film
No. View Angle (mm) | Speed
X Y Z (fps)
Real Time
6 Left Impact -1020 | -2320 1680 13 1015
8 Onboard Driver 8 851
9 Onboard Passenger 8 1026
7 Onboard Hood 13 1010
5 Right Impact -700 10450 | 1660 25 948
1 Top Overall -300 -50 5000 8 1053
2 Top Impact -295 1260 5000 13 913
4 Cart Overall 13 1020
3 Cart Pointer 35 1026
* Reference: (from point of impact)
+X = Forward
+Y = To Right
+Z =Upward
4-28




Vehicle NHTSA No.: MV0114

TEST REQUIREMENTS:

DATA SHEET 16
FUEL SYSTEM INTEGRITY POST IMPACT TEST DATA

Vehicle Year/Make/Model/Body Style: _1997/Chevrolet/l umina/4-Door

Test Date: _February 19, 1997

Drain the test vehicle’s fuel system and operate the engine until the fuel system is

dry. Add Stoddard solvent, which has been dyed purple, until 92-94% of the

stated usable capacity is reached. Operate the engine to assure the Stoddard
solvent is present throughout the entire fuel system.

TEST VEHICLE IMPACT TYPE: X Side Impact MDB 38.0 mph (61.2 kph)

FUEL SPII . AGE MEASUREMENT:

POST IMPACT TEST TEST RESULTS | MAXIMUM ALLOWABLE
1. From impact until vehicle 0 1oz
motion ceases
2. For 5 minute period after 0 50z
vehicle motion ceases
3. For next 25 minutes 0 1 0z./1 min

FUEL SPILLAGE LOCATION(S); None
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DATA SHEET 16
FMVSS 301 STATIC ROLLOVER TEST DATA

Vehicle Year/Make/Model/Body Style:_1997/Chevrolet/Iumina/4-Door
Vehicle NHTSA No.: MV0114

T PHASE: 0° - 90° o

Test Date:_February 19, 1997

90

FUEL FILLER
CaP LOCATION

NOTE: IF SIDE FILL
ROTATE SO FILLER
CAP IS DOWN

DETERMINATION OF SOLVENT COLLECTION TIME PERIOD:

Rollover Fixture 90° Rotation Time =__2  minutes 46 _seconds
(Spec. Range = 1 to 3 minutes)
FMYVSS 301 Position Hold Time = _5  minutes 0__ seconds
TOTAL TIME =_ 7  minutes 46 seconds
Next Whole Minute Interval =__8 minutes
FUEL SPILI.AGE MEASUREMENT:
0° TO 90° ROTATION (FILLER CAP TEST RESULTS MAXIMUM
DOWN) ALLOWABLE
1. First 5 Minutes From Onset of Rotation 0oz 5oz
2. Sixth Minute From Onset of Rotation 0oz 1oz
3. Seventh Minute From Onset of Rotation 0oz 10z
4. Eighth Minute if Required 0oz 10z
FUEL SPILIAGE LOCATIONS(S): None
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DATA SHEET 16

FMVSS 301 STATIC ROLLOVER TEST DATA (Cont'd)

Vehicle Year/Make/Model/Body Style: _1997/Chevrolet/Lumina/4-Door

Vehicle NHTSA No.: MV0114 Test Date: February 19, 1997

TEST PHASE: 90° - 180° 90

180

DETERMINATION OF SOLVENT COLLECTION TIME PERIOD:

Rollover Fixture 90° Rotation Time =__ 2  minutes 34  seconds

(Spec. Range = 1 to 3 minutes)

FMVSS 301 Paosition Hold Time =__5  minutes 0 seconds

TOTAL TIME =__ 7 minutes 34 seconds

Next Whole Minute Interval =_ 8  minutes

FUEL SPIL.L AGE MEASUREMENT:

90° TO 180° ROTATION TEST RESULTS MAXIMUM

ALLOWABLE

1. First S Minutes From Onset of Rotation 0oz 50z

2. Sixth Minute From Onset of Rotation 0oz 10z

3. Seventh Minute From Onset of Rotation 0oz 1oz

4. Eighth Minute if Required 0oz 1oz
FUEL SPILLAGE LOCATIONS(S): None
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DATA SHEET 16
R TEST DATA (Cont'd

Al

Vehicle Year/Make/Model/Body Style: _1997/Chevrolet/Lumina/4-Door

Vehicle NHTSA No.: MV0114  Test Date: February 19, 1997

IEST PHASE: 180° -270° 180

270

DETERMINATION OF SOLVENT COLLECTION TIME PERIOD:

Rollover Fixture 90° Rotation Time =__2 _ minutes 15 seconds
(Spec. Range = 1 to 3 minutes)
FMVSS 301 Position Hold Time =_35  minutes _0 seconds
TOTAL TIME =_ 7 _ minutes 15 seconds
Next Whole Minute Interval =_B  minutes
FUEL SPILLAGE MEASUREMENT:
180° TO 270° ROTATION TEST RESULTS MAXIMUM
ALLOWABLE
1. First 5 Minutes From Onset of Rotation 4.66 0z S oz
2. Sixth Minute From Onset of Rotation 0oz 1oz
3. Seventh Minute From Onset of Rotation 0oz 10z
4. Eighth Minute if Required 0oz 1oz

FUEL SPILLAGE LOCATIONS(S): Fuel line on left side of engine compartment.
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DATA SHEET 16

FMVSS 301 STATIC ROLLOVER TEST DATA

Vehicle Year/Make/Model/Body Style: _1997/Chevrolet/I umina/4-Door
Test Date: February 19, 1997

Vehicle NHTSA No.: _MV0114

TEST PHASE: 270° - 360° o
270

360

DETERMINATION OF SOLVENT COLLECTION TIME PERIOD:

Rollover Fixture 90" Rotation Time = __ 2 minutes 49 _ seconds

(Spec. Range = 1 to 3 minutes)

FMVSS 301 Position Hold Time  =_ 5 minutes 0 __ seconds
TOTAL TIME =__ 7 _ minutes 49 __ seconds
Next Whole Minute Interval =_8 _ minutes
FUEL SPILL AGE MEASUREMENT:
270° TO 360° ROTATION TEST RESULTS MAXIMUM
ALLOWABLE
1. First 5 Minutes From Onset of Rotation 0.19 oz 5oz
2. Sixth Minute From Onset of Rotation 0oz 10z
3. Seventh Minute From Onset of Rotation 0oz 10z
4. Eighth Minute if Required 0oz 10z

FUEL SPILLAGE LOCATIONS(S): Fuel line on left side of engine compartment.
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APPENDIX A - PHOTOGRAPHS




Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.

TABLE OF PHOTOGRAPHS

A-1 - Pre-Test Front View of Test Vehicle

A-2 - Post-Test Front View of Test Vehicle

A-3 - Pre-Test Rear View of Test Vehicle

A-4 - Post-Test Rear View of Test Vehicle

A-5 - Pre-Test Left Side View of Test Vehicle

A-6 - Post-Test Left Side View of Test Vehicle

A-7 - Pre-Test MDB Positioned Against Vehicle (left side)
A-8 - Pre-Test MDB Positioned Against Vehicle (right side)
A-9 - Pre-Test MDB Positioned Against Vehicle Overhead View
A-10 - Post-Test MDB Positioned Against Vehicle (left side)
A-11 - Post-Test MDB Positioned Against Vehicle (right side)
A-12 - Post-Test MDB Positioned Against Vehicle Overhead View
A-13 - Pre-Test MDB Top View

A-14 - Post-Test MDB Top View

A-15 - Pre-Test MDB Front View

A-16 - Post-Test MDB Front View

A-17 - Pre-Test MDB Right Side View

A-18 - Post-Test MDB Right Side View

A-19 - Pre-Test MDB Left Side View

A-20 - Post-Test MDB Left Side View

A-21 - Pre-Test Driver Dummy Right Side View

A-22 - Post-Test Driver Dummy Right Side View

A-23 - Pre-Test Driver Dummy Left Side View

A-24 - Post-Test Driver Dummy Left Side View

A-25 - Pre-Test Driver Dummy Left Side View (Door Open)
A-26 - Pre-Test Driver Dummy Shoulder and Door Top View
A-27 - Post-Test Driver Dummy Shoulder-and Door Top View
A-28 - Pre-Test Driver Seat Position View

A-29 - Post-Test Driver Dummy Contact

Page No.
A-1
A-2
A-3
A-4
A-5
A-6
A-7
A-8
A-9
A-10
A-11
A-12
A-13
A-14
A-15
A-16
A-17
A-18
A-19
A-20
A-21
A-22
A-23
A-24
A-25
A-26
A-27
A-28
A-29



Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.

TABLE OF PHOTOGRAPHS

A-30 - Pre-Test Passenger Dummy Right Side View

A-31 - Post-Test Passenger Dummy Right Side View

A-32 - Pre-Test Passenger Dummy Left Side View

A-33 - Post-Test Passenger Dummy Left Side View

A-34 - Pre-Test Passenger Dummy Left Side View (Door Open)
A-35 - Pre-Test Passenger Dummy Shoulder and Door Top View
A-36 - Post-Test Passenger Dummy Shoulder and Door Top View
A-37 - Post-Test Passenger Dummy Contact

A-38 - Post-Test Passenger Dummy Head Contact

A-39 - Pre-Test Left Front Impact Point on Vehicle

A-40 - Post-Test Left Front Impact Point on Vehicle

A-41 - Added Ballast Weight in Trunk Area

A-42 - Impact

A-43 - Vehicle Certification Label

A-44 - Tire Placard

A-45 - Rollover 90°

A-46 - Rollover 180°

A-47 - Rollover 270°

A-48 - Rollover 360°

A-49 - Left Front Attitude Point

A-50 - Right Front Attitude Point

A-51 - Left Rear Attitude Point

A-52 - Right Rear Attitude Point

Page No.
A-30
A-31
A-32
A-33
A-34
A-35
A-36
A-37
A-38
A-39
A-40
A-41
A-42
A-43
A-44
A-45
A-46
A-47
A-48
A-49
A-50
A-51
A-52



IIMYBA 153 JO MBI W01 153]-21d - [-V ON 0101

1511 12t :




J[IMDA 1S9 JO MIIA JUDLT 153 [-1504 - -V ON 0loyd

R

i B
; £ ey FU....
MERWRLI LA




APIYIA 1S9 JO MAlA JBIY 152 -0l - €=V "ON 01044

- i, s 1]




SPMBA 159 JO MILA JBIY 159 ] -150d - - "ON 0101

" '_',l:

A

5
ﬂ B
...._.
b,
¢
| S
M“

ML




SIIY3A 1SIL JO MIIA IPIS YT 18323 - S~V "ON ©J0Yd




AP IS, JO MIIA IPIS YT 1531 -150 - G- "ON 010U




TR
: . kY
s "-_\.- 'h"‘
b il
NN G
- 0 '??’ 3
C dl ‘

#

o s g
i,
4 § ai. -F;q -.,I'.
~ A,
oy

a?
5

Photo No. A-7 - Pre-Test MDB Positioned Against Vehicle (left side)
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Photo No. A-19 - Pre-Test MDB Left Side View



MIIA BPIS YT HAN 1S91-1504 - 0Z-Y "ON 0104d

A-20

1S31-150d




MILA IPIS WSy Awum(] ISAL(T 1531214 - [T-V ON 0301 d

»af\!lf.,,,

1::.._:.— :wxuhnm_
i rngb_‘mﬂm._.:z
L1O%diNI S0IS dYIN

AS3L-3ud
HA %




MIIA 9PIS WY Awun(y J9AU( 15911504 - TT-V ON 01044




'dN0D HOHY
yNIWM1 1370
166t 61 9

1541—3dd




- I - £l
| '.'.L._I
C HE S W W W
L




(adO 300(7) MOIA OPIS YO'T AWIN(T JSALICT 153 [-23d - §T-V 'ON 0104d

VNI T L IOMA ()

L T
HE B EEEN - },._c_z

.-..h H.-.IH M-n-




maip doj 100(] pue PpMoYS AUNUNG JALICT 189 [-ald - 97-V "ON 0104g

..w\.\- D LE66E
s LHN
.m.q&uq\.uu. FION




matp dog o
1, JOO(] PUE ISPNOLS AUUNG] JSAL(T 1S9 ]-1S0d - LT-V ON
: ; I ;- { C1oyd
wa - &

_.: | !

YNIANON T L]
#__,____L

‘ = - 1 D9 4N

Y _.ww_..._.mon_




M3\ UONISO 189§ JRALI(T 159 ] -add - 8T-V ON 01014

vNINNT LITOIAIHD L661
vLLOAWH# VSLHN
1OVdINI 3AIS dVON




1PRIUO)) Awnun(y 1AL 1531 -1S0] - 6Z-Y "ON 010U




MIAA APIS WY Aunungg JoBuassed 1S -a1d - OE-Y ON 0101

e —

o AT,

g
Hﬂ.—_lﬂu—n- &




YW ._.m_.._OE__.._mI.u LBE}
pLLOAWE =gk

L dn 305 e

1504y E55%

vt




3@5 3pIS Yo Aunungy 1efuassed 153 -a1d - 7~V "ON 0104d

/. R e P iy Sl

1S31—-3dd

el g

-— e
e




—1531-150d

ol s
ML

'
o




(uadQ 100(]) matp apig Yar] Awnung] RFuIsSe 153 -4 - PE-Y ON 0104 ]




matp dog, 100(] pue Jop[noys Awungg :Busssed 1531-014 - S£-V 'ON 0104d

y



maA do] soo0( pue sapmots Aunung] 1Fuasse] 152 -150] - 9£-V ON 01044

YNIWNT L3 T108A3HO L66)
PLIOAW# YS1HN
LOVdWNI 301§ dYIN

_.mm_._.l._.mc.._

., U1 E ||H|||




Peuo)) Aunungg 128usssed 1S3 -1504 - LE-Y ON 010yd

[
|




198u0) pEsH Aunungg Jofuasse 152 1-1504 - 8-V ‘ON 0104yd
i TR ..ﬁ‘rl..ur.__._...b... ..|.u“.... 3




IPMP A, U0 JuIOg Jordw] Juolg Yo 159 <214 - 6£-V ON 010y




A-4D

-

o

oAl

VdWNI 30IS dyoN
206 Hd ) mw\mmoz

i




BTy ﬁa._. uj Emaa 1Se[[ed PAPPY - [~V ‘ON 010Y4d

A-41

.ﬁ..
;_.r, S

s vy s




weduw - 7p-v ON 01044




[2G87] HOREIGHIAT) HAUIA = £1-¥ ON . Ol04

HYJ SSVd ‘3dAl GG9/LZL6ALINESTMLDZ

~"3A08V NMOHS FHNLIVANNYW 30 31V0 3HL NO 133443
NI SGUVONYLS NOILN3AIHd L43HL ANV 'HIdWNE 'A134VS ITIIH3A

HOLOW TVH303d4 "S'N 318VINddV 1TV 0L SWHOINOD 370(1H3A SIHL

9) 606 oM 811} o) €202
g1 5661 a1 99v¢ a1 09v¥ 96/80
HY UHMYD 144 UMV HMAD 11¥0d

'017 VAVNVD 40 SHOLOW TVHINID A8 OdW E




PIBOE[d A11] - b~V ON 010Ug

e T T e S

NOILYWHOINI 3HOW HO4 TYNNYI S.HINMO 338

Vd) 82/ 1Sd ¥ QQY "LOH JHY S3HIL 4|

Vd)i/ISd 02¥/09 W 91a0L/S2kL  VdS
Ydi/ISd 0LZ/0€ S SIH0L/S02d  HH
Vd)/IS4 012/0€ S SIH0L/S02d  LH4

JUNSS3Hd JHIL 0700  9IH 033dS 3718 3Hll

OVM 63WM 1300W

SGOLZI6ALNZSTIMLDZ
"LHOIIM ALIJVAVD JTIIHIA SV JNVS HMAD @ DNIOYOT "XVI

A-44

08 890l 9 £ 0 >

), 881 1101 'HH "HLID L4
"L "dV) J1J1H3A SLNVdNJJ0

NOILYWHOANI ONIOYOT —3HIL E




606 1AO[[0Y - Sy~ 'ON 0101 g

i

|
h

| dHaD Hod
) YNINNT 137
LGGY GBI 9

v
O
34

5 | -
L
1 ..... -~ ~
i £
T . e o
_m.n v itk #IT S = N . ! : |
L Jv* ; A ! Tu.ﬁ 1 H i
. |
E N LN | w : . » 4 ﬁ
! ; LIRS e
- ., b o L ke il - i
i o, ’ - ?E.
a1 ¢ l - ; I
b ¥ o .. Y52 I/
e T3 ; » 5 »
nd i - L d._._ .

—

—

-

-

T -

—

-

[ ————
L1




o081 12A0J[0Y - 9~V "ON 0l044

N




I ST e

- L

Photo No. A-47 - Rollover 270°
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Photo No, A-52 - Right Rear Attitude Point



APPENDIX B - VEHICLE AND SID RESPONSE DATA




Table of Data Plots

Occupant:
Figure B-1 - Driver Head X Acceleration vs. Time

Figure B-2 - Driver Head Y Acceleration vs. Time

Figure B-3 - Driver Head Z Acceleration vs. Time

Figure B-4 - Driver Head Resultant vs. Time

Figure B-5 - Driver Upper Rib Y Acceleration vs. Time

Figure B-6 - Driver Upper Rib Y Velocity vs. Time

Figure B-7 - Driver Lower Rib Y Acceleration vs. Time

Figure B-8 - Driver Lower Rib Y Velocity vs. Time

Figure B-9 - Driver Lower Spine Y Acceleration vs. Time

Figure B-10 - Driver Lower Spine Y Velocity vs. Time

Figure B-11 - Driver Pelvis Y Acceleration vs. Time

Figure B-12 - Driver Pelvis Y Velocity vs. Time

Figure B-13 - Rear Passenger Head X Acceleration vs. Time
Figure B-14 - Rear Passenger Head Y Acceleration vs. Time
Figure B-15 - Rear Passenger Head Z Acceleration vs. Time
Figure B-16 - Rear Passenger Head Resultant vs. Time

Figure B-17 - Rear Passenger Upper Rib Y Acceleration vs. Time
Figure B-18 - Rear Passenger Upper Rib Y Velocity vs. Time
Figure B-19 - Rear Passenger Lower Rib Y Acceleration vs. Time
Figure B-20 - Rear Passenger Lower Rib Y Velocity vs. Time
Figure B-21 - Rear Passenger Lower Spine Y Acceleration vs. Time
Figure B-22 - Rear Passenger Lower Spine Y Velocity vs. Time
Figure B-23 - Rear Passenger Pelvis Y Acceleration vs. Time

Figure B-24 - Rear Passenger Pelvis Y Velocity vs. Time

Vehicle: _
Figure B-25 - Left Side Sill at Front Seat Y Acceleration vs. Time
Figure B-26 - Left Side Sill at Front Seat Y Velocity vs. Time

B-10
B-11
B-12
B-13
B-14
B-15
B-16
B-17
B-18
B-19
B-20
B-21
B-22
B-23
B-24

B-25
B-26



Table of Data Plots

Vehicle (Cont'd):

Figure B-27 - Left Side Sill at Rear Seat Y Acceleration vs. Time
Figure B-28 - Left Side Sill at Rear Seat Y Velocity vs. Time
Figure B-29 - Right Side Sill at Front Seat X Acceleration vs. Time
Figure B-30 - Right Side Sill at Front Seat X Velocity vs. Time
Figure B-31 - Right Side Sill at Front Seat Y Acceleration vs. Time
Figure B-32 - Right Side Sill at Front Seat Y Velocity vs. Time
Figure B-33 - Right Side Sill at Front Seat Z Acceleration vs. Time
Figure B-34 - Right Side Sill at Front Seat Z Velocity vs. Time
Figure B-35 - Right Side Sill at Front Seat Resultant Acceleration vs. Time
Figure B-36 - Right Side Sill at Rear Seat X Acceleration vs. Time
Figure B-37 - Right Side Sill at Rear Seat X Velocity vs. Time
Figure B-38 - Right Side Sill at Rear Seat Y Acceleration vs. Time
Figure B-39 - Right Side Sill at Rear Seat Y Velocity vs. Time
Figure B-40 - Right Side Sill at Rear Seat Z Acceleration vs. Time
Figure B-41 - Right Side Sill at Rear Seat Z Velocity vs. Time
Figure B-42 - Right Side Sill at Rear Seat Resultant Acceleration vs. Time
Figure B-43 - Left Driver Seat Track Y Acceleration vs. Time
Figure B-44 - Left Driver Seat Track Y Velocity vs. Time

Figure B-45 - Rear Floorpan above Axle X Acceleration vs. Time
Figure B-46 - Rear Floorpan above Axle X Velocity vs. Time
Figure B-47 - Rear Floorpan above Axle Y Acceleration vs. Time
Figure B-48 - Rear Floorpan above Axle Y Velocity vs. Time
Figure B-49 - Rear Floorpan above Axle Z Acceleration vs. Time
Figure B-50 - Rear Floorpan above Axle Z Velocity vs. Time

Figure B-51 - Rear Floorpan above Axle Resultant Acceleration vs. Time

Figure B-52 - Right Rear Occupant Compartment Y Acceleration vs. Time

Figure B-53 - Right Rear Occupant Compartment Y Velocity vs. Time
Figure B-54 - Left Lower A-Post Y Acceleration vs. Time
Figure B-55 - Left Lower A-Post Y Velocity vs. Time

Page No.
B-27
B-28
B-29
B-30
B-31
B-32
B-33
B-34
B-35
B-36
B-37
B-38
B-39
B-40
B-41
B-42
B-43
B-44
B-45
B-46
B-47
B-48
B-49
B-50
B-51
B-52
B-53
B-54
B-55



Table of Data Plots

Vehicle (Cont’d):
Figure B-56 - Left Mid A-Post Y Acceleration vs. Time

Figure B-57 - Left Mid A-Post Y Velocity vs. Time

Figure B-58 - Left Lower B-Post Y Acceleration vs. Time

Figure B-59 - Left Lower B-Post Y Velocity vs. Time

Figure B-60 - Left Mid B-Post Y Acceleration vs. Time

Figure B-61 - Left Mid B-Post Y Velocity vs. Time

Figure B-62 - Vehicle Center of Gravity X Acceleration vs. Time*
Figure B-63 - Vehicle Center of Gravity X Velocity vs. Time*

Figure B-64 - Vehicle Center of Gravity Y Acceleration vs. Time

Figure B-65 - Vehicle Center of Gravity Y Velocity vs. Time

Figure B-66 - Vehicle Center of Gravity Z Acceleration vs. Time

Figure B-67 - Vehicle Center of Gravity Z Velocity vs. Time

Figure B-68 - Vehicle Center of Gravity Resultant Acceleration vs. Time
Figure B-69 - Left Front Door Midrear Y Acceleration vs. Time

Figure B-70 - Left Front Door Midrear Y Velocity vs. Time

Figure B-71 - Left Front Door Centerline Y Acceleration vs. Time**
Figure B-72 - Left Front Door Centerline Y Velocity vs. Time**

Figure B-73 - Left Front Door Upper Centerline Y Acceleration vs. Time
Figure B-74 - Left Front Door Upper Centerline Y Velocity vs. Time
Figure B-75 - Left Rear Door Midrear Y Acceleration vs. Time

Figure B-76 - Left Rear Door Midrear Y Velocity vs. Time

Figure B-77 - Left Rear Door Upper Centerline Y Acceleration vs. Time
Figure B-78 - Left Rear Door Upper Centerline Y Velocity vs. Time

Barrier:
Figure B-79 - Moving Barrier Center of Gravity X Acceleration vs. Time
Figure B-80 - Moving Barrier Center of Gravity X Velocity vs. Time

*  Data not valid after approximately 83 msec.

** Data not valid after approximately 43 msec.

Page No.
B-56
B-57
B-58
B-59
B-60
B-61
B-62
B-63
B-64
B-65
B-66
B-67
B-68
B-69
B-70
B-71
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B-75
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Table of Data Plots

Barrier (Cont’d):

Figure B-81 - Moving Barrier Center of Gravity Y Acceleration vs. Time
Figure B-82 - Moving Barrier Center of Gravity Y Velocity vs. Time
Figure B-83 - Moving Barrier Center of Gravity Z Acceleration vs. Time
Figure B-84 - Moving Barrier Center of Gravity Z Velocity vs. Time
Figure B-85 - Moving Barrier Center of Gravity Resultant Acceleration vs. Time
Figure B-86 - Moving Barrier Rear Axle X Acceleration vs. Time

Figure B-87 - Moving Barrier Rear Axle X Velocity vs. Time

Figure B-88 - Moving Barrier Rear Axle Y Acceleration vs. Time

Figure B-89 - Moving Barrier Rear Axle Y Velocity vs. Time

Figure B-90 - Left Barrier Contact

Figure B-91 - Right Barrier Contact

Redundant:

Figure B-92 - Driver Upper Rib Y Redundant Acceleration vs. Time

Figure B-93 - Driver Upper Rib Y Redundant Velocity vs. Time

Figure B-94 - Driver Lower Rib Y Redundant Acceleration vs. Time

Figure B-95 - Driver Lower Rib Y Redundant Velocity vs. Time

Figure B-96 - Driver Lower Spine Y Redundant Acceleration vs. Time

Figure B-97 - Driver Lower Spine Y Redundant Velocity vs. Time

Figure B-98 - Driver Pelvis Y Redundant Acceleration vs. Time

Figure B-99 - Driver Pelvis Y Redundant Velocity vs. Time

Figure B-100 - Rear Passenger Upper Rib Y Redundant Acceleration vs. Time
Figure B-101 - Rear Passenger Upper Rib Y Redundant Velocity vs. Time
Figure B-102 - Rear Passenger Lower Rib Y Redundant Acceleration vs. Time
Figure B-103 - Rear Passenger Lower Rib Y Redundant Velocity vs. Time
Figure B-104 - Rear Passenger Lower Spine Y Redundant Acceleration vs. Time
Figure B-105 - Rear Passenger Lower Spine Y Redundant Velocity vs. Time

Figure B-106 - Rear Passenger Pelvis Y Redundant Acceleration vs. Time
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Table of Data Plots

FIR Filtered (Cont’d):
Figure B-107 - Rear Passenger Pelvis Y Redundant Velocity vs. Time

Figure B-108 - Driver Upper Rib Y Acceleration vs. Time

Figure B-109 - Driver Upper Rib Y Redundant Acceleration vs. Time

Figure B-110 - Driver Lower Rib Y Acceleration vs. Time

Figure B-111 - Driver Lower Rib Y Redundant Acceleration vs. Time

Figure B-112 - Driver Lower Spine Y Acceleration vs. Time

Figure B-113 - Driver Lower Spine Y Redundant Acceleration vs. Time
Figure B-114 - Driver Pelvis Y Acceleration vs. Time

Figure B-115 - Driver Pelvis Y Redundant Acceleration vs. Time

Figure B-116 - Rear Passenger Upper Rib Y Acceleration vs. Time

Figure B-117 - Rear Passenger Upper Rib Y Redundant Acceleration vs. Time
Figure B-118 - Rear Passenger Lower Rib Y Acceleration vs. Time

Figure B-119 - Rear Passenger Lower Rib Y Redundant Acceleration vs. Time
Figure B-120 - Rear Passenger Lower Spine Y Acceleration vs. Time

Figure B-121 - Rear Passenger Lower Spine Y Redundant Acceleration vs. Time
Figure B-122 - Rear Passenger Pelvis Y Acceleration vs. Time

Figure B-123 - Rear Passenger Pelvis Y Redundant Acceleration vs. Time

Page No.
B-107

B-108
B-109
B-110
B-111
B-112
B-113
B-114
B-115
B-116
B-117
B-118
B-119
B-120
B-121
B-122
B-123



LN O (SONOD3S) INTL

— o o o =
w @ ~3 o

b0’
€0
c0
1]
10"~
¢0'-

[ —— - [ Pl — — e — (=4
w (-] ~ fea) (5] E_ 3 (o8] no —_ o

ye-

My 3\ : 2-

gi-

434

5.9

-

\ r? 01-

——
1"

~
é.
P
=

/ | ULl 1

f . 2

{,\\f; bt L . |
,\I ?

(0007) SSefdJai[ly  e2Iv'dveedse8 — — |} 8

NOILVH31303v X 0v3H 43AIdd

Jasl ggf 1@ 5,9 GE'[ = UNUIXeH J8sU ¢/ 18 5,9 ¢vE- = LNUIUTH

HdX 219 HdW B8E :ps3adg (PTTOAW) VYNIWNT L37709A3HD L6671 -LN3INOIWOD
LBB6T-6T-20 :3Lva 153l 13VdWI vd3Llv1 033dS HIIH L1531




N5 (SONQJ3S) NI

(=]
~

et
1]
10°-
e0°-

—_

b0
€0°

— < =2 j=) [=]
[ w [==1 (=] (52

El”
ch’

- — -~ — — -
=] (=] ~ o [3)] L

02

B-2

0€

y '

(000F) SSeI2JRI(E4  EIV V62068 — |

NOILVH31303v A QV3IH d3AIYJ

950 By 38 G, PL'EP = WNDIXEN" 2958 ZE 38 §.9 GL'G- = UNWTUTN

Hd¥ 2'18 HdW 8€ :paads (PTTOAW) VNIWNT L3TI0YAZHI £L667 :LNINOCWOD

£661-61-c0 :31vad 1531 13VdWI vH3LV1 033dS HIOIH :LS3L




PR RRR (SON0J3S) JWI1
N 1 o
I.l...f\\\.\\s\\
01
<
w2
0
0€ “
m
ov
< 05§
{000F) SSBI3J3I[T4 viv aveeose8 —
NOILlvdg3a1323v Z OvVv3H "d3AIdd
PsW /G 18 5,9 BRTIG = WNWIXEH J350 /2 15,9 }9°- = wnWIuly
HdX 219 HdW BE :paads (PTTOAW) VYNIWNT L3T0YAIHD L4661 LN3NOJWO3
LBBT-6T1-20 3LvO 1531 1JVAWI vd31v 033dS H9IH 1S3l




eMpgem (SON0D3S) dWIL

— — — [ — —t Ll [l — < (=1 (=1 =3
=] =3 ~ =] o Es w ] - - b= o < &

60°
¥0
€0
0
[{

10 -
e0’-

o
Y N -

0¢

0

o

or

v

(000F) SserdJaifls  2IV'AV620L68

05

INV1INS3H AV3IH "H3AIHA

J3SU-LG 18 5,9 GI"eG = unuixeW

J3SW 0} IR 5,9 ¢0-3(G°F = UNUIUTH

HdX 2°19 HdW BE :pdaads (FTTOAW) VYNIWNT L3109A3HD £LB66T LN3INOdWOD

LB6V-61~-c0 ‘3Liva 1S3l

1OVAWI IvH3LVYT 033dS HOIH 1S3l

oF -

5.9

B-4



Y SR (SONDJ3S)  IwIL
0p-
02-
el
NN A Y T~ | / V < ] - 0
A («p)]
A\VARY 0¢ nD‘
> 114
v 09
w
.B
08
001
021
(081) sse[ausllly Gy dv620.69 Pl ort
NOILvH31300V A 8IH H3ddN H3AIHO
- 0858 OF 18 5.9 1.8 = WNWIXen Jasu Oy 32 5,9 g¢'EE- = WNWTUTH
HdX 2°19 HdW 8€ :paads (PTTOAW) YNIWNT L3T0HA3HD 4667 :IN3INOIWOD
L66T-61-20 :31v(a 1531 LIOVAWI vH3LV 03348 H9IH 1S3l




RS ~ Spuodes Il ,
0
o
=~
o
-
,\ 2
2@
M
LT
o
]
‘I\\
(08F) SSe[2J33(13  GIA'IVGR0/68 — |
ALIOO03A A 9IH H3ddn H3AIYA
2950 9/ 38 WX 08'€ = UnuTXeq 335U b I8 Hd¥ 20-386°F- = LAUTUTH
HdX 219 HdW 8 :pesds (FTTOAW) VNIWNT L3TOHAIHI £66T LNINODWOD
/661-6T7-20 :31vQa 1S31 LOVAWI 71v4d34ivTl 033d4S HO9IH 1S31




—
w

W9y LSBI-V0-R0
‘ WIS YGR

—
-

AN
e

-— — — — —
(o] ~ on w L

(SON0J3S)

INIL

o
~

10
10~

—

vo°
€0
20

[ (=3 (=1 o
w @ [=2] (5]

co-

Ty

Y

(081) sseraJaifty 91y 4¥620.68

NOILlvH31323v A 8Id "3MO1 Y3AIHO

J3sU BE 3@ 5,9 £6°09

= wnuixey 2350 0y 1€ S,9 26 pe- = WNLIUTH

HdX 2°18 HdW 8¢ :p8ads

(PTTOAW) VYNIWNT L3IN0HAIHD L6671 :ININOJWOI

LBB1-6T7-20 :31v0 1S3l

LOVdAWI 7vg3Lv1 033dS HOIH ‘1531

op-

oe

op

03

08

00t

02t

114

5.9

B-7




WSS Spu0dag JNT L
0
ol
=
v
I
02
P
]
\
.\\
\.\ B
] /
\\I\\. N
(0BF) SSeLO@IILy  QIA'IVGR06E 1|
ALIJ0T3A A 814 Y3MOT "H3AIEAQ
385U O, 38 Hd¥ £L°GE = NuIXER 295U €1~ 3¢ HdM 20-38G 1 = UMUK
HdX 2°7T9 HdW 8E :p33ads (FTTOAW) VYNIWNT L37704dA3HD £667 IN3INOdWOD
LBBT-61-C0 31v0 1S3l 13JVdAWI Tvg31lv1 03345 H9IH 1S3L




20" -

LR (SONOD3S) INTL
v % & % & ® B k = =~ B 8 =8 & & & &8 &8 = °~ =
VY VT ”

{081) SSeIdJaTd  [IV"4v620/68

NOILvH3I1330V A 3NI4S H3MO1 d3AId0

Jasw ée 38 5,9 19°G9 = unuIXeq

J8SW €8 1B 5,9 20°02- = UNWIULY

HdX 2°19 HdW BE :paads

(7T FOAR)

VNIWNT L3TT0"HAZHD £L66T LNINOJWOD

LB661-61-20 :31vQa 1S3l

LIVdWI 71vH3LV71 033dS HIIH 1631

0c-

0c

114

03

08

oar

0ck

(U2

5.9

B-9




SRR - Spuddss  GWIl
0
o
=
©
T
02
S
Lt m
] // 0
//
/:\/\/‘\ h
(0BF) SS12J33114  ZIA'IVGR0L68 |
ALIDJ0T3IA A INILHS Y3IMOTT "H3IAIHUA
96U 2L 18 HdM FEpb = UnUINEN 2950 p- 38 Hd¥ 20-3£9°1- = WNUIUTH
HdM 2 79 HdW 8 :p3ads (FPTTOAW) VYNIWNT 1370HA3HD /66T ININOJWOD
L66V-61-c0 :31lva 1831 LOVAWTI Ivd3LVT G33dS H9IH 1S3l




g (SON03S) FMIL
mmummwuawrwmw%mmmwmoww
or-
02-
\\'1\'{// L~
~F \\\\\\\ 0

5.9

A/\ T

oy

///\ 03

08

B-11

00t

oct

ov}

(087) ssefasaylty @IV 4¥620.68 I

NOI1vH31333Vv A SIATT3d H3AIHA

23S0 JE 12 5,9 6709 = wnuTXEH" 295U /0F 1B 5,9 2(°8- = WNLIUTH

HdX 219 HdW B8E :paads’ (FTTOAW) YNIWNT L3T0HA3HD /667 :ININOIWOD
L667-67-c0 :3Lv0 1531 13VAWI vH31v71 033dS HOIH 1531




R ERNR | | Spu033g INT L
s & % 9 » & = B B = = 8 8 & & 88 & 8 8 =2 % =2 =8
0
(1]
~
o
—
02
Q
o
b [
/ 0F
~ |
{081) SSe1IJ3IL4 8IATIVR20L68 — 1
ALIDOI3A A SIA13d "H3AIdd
395U G 12 HAX L0 = UNUEXEN 335U p- 8 H¥ 20-32b - = WNUIUIN
HdX €79 HdW BE :peads (PTTOAW) VNIWNT L13T10HA3HO Z667 INIANOGWOD
L66T-6T-20 :31va 1S3l LIVAWI 7Ivd3lvi 033dS HIOIH 1531




CRRER . (SONOJ3S) INIL
;:r 0c-
[ v o
/ o
\\r\,}\r\\\,\/\ AN L/ o irJ N = 0 o
ee e M o
b~
ot
(000%) sserasailty  g2v'iveeo68 — 1
NOILvVH31333Vv X Qv3H HI9N3SSVd dv3y
3356 05 3@ 5.9 19°9) = UNWIXER' Jasw g/ 38 5.9 G9°12- = WUTUIK
HdX 2°'19 HdW BE :p3ads {(PTTOAW) VYNIWNT LIATOHAZHD /66T LNINOJWOD
[66T-67-c0 :31v0d 1S3l LIVAWI vd31lv1 033dS HOIH ‘1S3l




ERERW - (SONOD3S) WL
[~ - \(\(\\,).r)f \Jﬁ\) 0
02 «p}
w
o
=
e
03
08
(0001) sseidJallty  €2v'dveco68 — o} o0
NOI1lvd31333v A dvaH "H39N3SSvd dvad
J9sW 1§ 18 5,9 G3°G6 = WnWIxeW J3sW GE 3 §,9 GE'El- = wwluly
HdX 219 HdW 8E :p8ads (FPTTOAW) VNIWNT L13T0HAZHD L66T :LNINOJWOD
(661-6T7-20 :31va 1S3L LIVAWI 7vd31v1 033dS HOIH :LS3lL




0 o (SON0J3S) TL

- - < = o =]
= D =) < &

i

] U

50
2D
€0
)
10
0" -
c0'-

-
n

112
el

- — — — -
w @ ~ (=2} w

0c-

08-

5.9

0c

0¢

C oy
(000%) SSe[dJa3lld  bev 3¥6c0L68 i

NOILVE31333v Z QV3H Y39N35SSvVd gvad
395U gy 32 5,9 G0'Op = uNULXeH 2350 65 3@ 5.9 68"9E- = NUIULH

05

HdX €19 HdW 8E :p8ads - (FTTOAW) VYNIWNT L3ITNOHA3ZHI 66T IN3NOJWOD
L66T-6T-20 :31v0 1S3t LOVdWI vyg3Lvl 033dS HI9IH :1S31




e e (SONOD3S)  FMIL
] L
...\...\1\1\.\( )t!f?..\z)\.\,/r{/ \z\>.><,)\
.\t//é/\
(000%) sser3Jaiftd cev aveeo8 — -}

INVLINS3Y Qv3IH Y939N3SSvd dv3ad
29SW IG 10 6,9 G2'86 = WnuWIxeW" 85U ¥~ 1€ 5.9 ¢0-39¢° | = WPUTULW
HdX 2°19 HdW 8g :p3ads (PTTOAW) V¥YNIWNT 'L3T0HA3HI 2667 LNINOJWOO
.661-61T-20 ‘31lva 1S3l L1JIVAWI 7vd3dlv Q33dS H9IH 1S31

0e

oy

09

08

001

5.3

B-16



20"~

EEN A - (SON0J3S) ML
5 B &% B B ¥ B k& = = B B & 8 & ® 8 ® = ° =

(087) Sse[aJay[ty G2V’ Jv620/68

NOILvE31303v A 8Id "Y3ddN "YIONISSVd dv3Id

Jasw gy 18 §,9 €299 = unuixen’

23sW [/ 38 5.9 22 '€}~ = UNLTUIN

HdX 2°19 HdW 8E :paads

(FTTOAW) VYNIWNT L3T0HBAZHO 4661 LIN3NOJWOJD

L66T-61-20

-31va 1531 LOVAWI vy3lvl 03345 HOIH

1531

0¢-

02

oy

09

08

001

0et

124

5.9

B-17




LR - SpuoJas Il
T & % & % ¥ » B = = B BB & &% & ® B B 2 ° =2 8
0
0f
=
)
I
02
ot
M
o~ o€
e \.\\\]/l\\\
— 7 o
{0B}) sse[dJa3itd GeA'Ivecoe8 — %
ALIJ03A A 8IH H3ddN Y3IIN3ISSVd 8v3d
29SW BYF 3@ HdX 0G'2F = WNuIXew J3SW EF 1€ HdX 20-36G°€- = wnWIUlH
HdY 219 HdW BE :paads- (FPTTOAW) VYNIWNT L3710dA3HD /46671 :LININOWOD
/BB6T-61-c0 :31v0 1531 LIOVdAWI TIvd3lvT d33dS H9IH 1S31L




WdeasAy YA

AL LEBL-10-E0 | | (SON0J3S) INIL

S0’
¥0
€0
20’
10
-
co -

— — — [=] (=3 < [=3
n - w oo - o

i
(1%

— — — - -
w =3 -~ @ o

0v-

5.9

02

o

B-19

08

00t

0t

121

(085) Sse[JJ8llld  92v" 4v620.68 I

NOILYH371303V A 8IH H3IMOT Y3IONISSVd dvid

J3sW Ty 18 G,9 9E°68 = WNUIXEW W 0L 18 S,9 £6°62- = WNUIUIW

HdX 219 HdW 8€ :p8ads (PTTOAW) VYNIWNT L3T0HAZHO 4661 IN3INOGWOI
LB66T-67-c0 31v0 153L LOVIWI Ivd31v d33dS HIOIH 1S3l




RN - Spuodss  3IWIl
0
0}
=
o
-
0
o
qQ
29]
\/\ 13
\_A .
{087} sse[dJailty  9eA’Iveeose8 —
ALIJ0T3IA A 8IH "H3IMOT HIONISSVL HVIH
J3SL G338 HgM FSQ0p = WRWIXeH ' J35W G- 3@ HdY ¢0-3v0'b- = WAIUIK
HdX 219 HdW 8E :paads (FTTOAW) VYNIWNT L3T0HA3HI £66T ININOIWOD
LBBT-61-20 ‘31va 1S31 1IVAWI vd3aLVT Q3348 HOIH :1S3l1




WIS YO

VY 1664-1059 (SON0J3S) INIL

70
€0
20°
0
10°-
a0 -

— - =) < = = <
- =3 @ < =3 &

5i
48
e
ct

. — — —
w o -3 o

or-

0c-

—uAs

02
f\ 1}
/) 09

08

5.9

B-21

00t

0k

ovi

{ogt) sseraJailtd  (2vidvezoe8 — |
NOI1vd31333v A 3NI4S H3IMOT Y39IN3SSvd dv3d

J9SU Iy 38 5,9 (E'y8 = WNULXEH J3sw ¥9 32 6,9 BO'L)- = LNUWIUTH

HdX 218 HdW 8€ :paads (FTTOAW) VNIWNT L13710HA3HD L6671 LIN3NOdWOIJ
{B6T~-61-c0 :31v0 1S3l LIVAWI vH31iv] 033dS HOIH (1531




RN | SPUDIss Il

10
10 -
20" -

5 ® % & © X & B =T - 8 8 & 88 &8 ¥ 3 =8
| ] 0
0f
~
0
X
0
N
a
m
[
/l\///
N s
(081) sse{aJai(ty  [eA'lvee0s68 — )
ALIJ0TI3A A 3NIHS J3MOTT Y39INISSVd dv3d
J3SW 6G 3@ HAM CF'vb = WNUIXeH J3SW 02~ I8 HdX 0 = WNUTULW
HdX 2°19 HdW BE :paadg (FPTTOAW) VNIWNT L3TT0HAZHD £LB6T :LNINOdWOD
L661-61-20 :31va 1S3l LOVdWI vd3lv 033dS HIIH 1S3l




FTLERNR | (SON0D3S) IWIL
5 ® - s 5 ¥ B k B - B ® & B &% 2 8 & 8 ° 2 &
or-
\n/ 0¢-

L~ N
—] P—— 0

14

, 8
,
|
!

ori

B-23

(08%) Sse[aJal[ly  B2Y"4¥620L68 '

NOILVH3322V A SIATI3d Y3IN3SSVd gv3ad

Jasw 9¢ e 5,9 B2°9E} = UNUIXEW Jsu B/ 32 5,9 G6'GI- = UNUIUIK

HdX 2°19 HdW 8t :pasds (FTTOAW) VNIWNT L137104A3HI L6617 LN3INOJWOD
(B661-61-c0 :31v0 1S3l L3VdWI vy31vi 4d33dS H9IH 1S3l




SR

SpuddaS  JWll

< (=) =1 =
o =+ -~ o

10
10 -
co -

-

S0’
b0’
€0

20’

— — —— — — — — — —
w0 @ ~ o [Z] S w n -

[

Hd

0

B-24

™~ 0¢

N

or

(0B}) SSE[2J31[14
ALIJ013A A SIATI3d "Y39N3ISSvd dv3d

82A71v620.68 4

J3sW 29 3@ HdX E8'Gy = wnulxeN”

J3SW p- 3@ HdM ¢0-32G 1- = UNWIUTH

HdX 2°19 HdW 8E :paads (PTTOARW)

YNIWNT 1377049A3HD L66T

:LN3NOdWO3J

LBBT-67-20 :31va 1531

1IVAWI vd3Lvl 033dS HYIH 1S3l




| 2 (SONDJ3S) NI ‘

5 B 5 & B k& B B = = 3 3 8§ 8 88 ® 8 =8 =2 ° 2 =
02--
01~

S.9

AL g
Y

0c

B-25

0t

/\ oo

(09) sse1dsaiIty  BEv JvBRO6E — F
NOILVY31332v A Lv3S INOYd Lv 11IS 30IS L1437

J8SW ¢} 38 5,9 EGTpp = LNUIXER J8sW 09 18 5,9 6G'BF- = UNUIULK

HdX 2°'T9 HdW 8E :peaads (FPTTOAW) VNIWNT L3TN0YATHD LB6T IN3NOdW0OD

LBBT-61-20 :31vQa 1S31 1JVAWI 71vd31V7T 033dS HOIH 1531




SLERE | Spuodss L |
\ 0
\ 2
\1/\ 4
g
x 8
\ L
,\/\ 2 T
\ 4
\ 9
\\\/\ 8 .
~ 02 M
\ 22
\ ve
= %
- D\ \ )
o
7 :
(081) sseraJality genlveeosss ————— § | 'F
ALIJO3A A LV3S INQH4 LV IS 34Is L4377
2950 25 18 Mo VB'EE = WNWIXER” 385U 2 38 Hg) £}~ = WNTUTH
HdX 219 HdW BE :paads’ {(FPTTOAW) YNIWNT L3IT0HA3HI LE66T LNINOJWOI
L667-67-c0 :31lva LS3L - 1IVdWI "vd3aLv 033dS HI9IH 1S3l




EENC Y SON0D3S) L
0e-
: \/ 0c-
0f-
MM RV/\VAZA AN O | s
01
\ o~
02 n/.~
\ ! :
> 0g
or
< 05
(09) sse[aJai[ty  GEV'dvecole8 — |}
NOILVY3T1322Y A 1v3S dv3d Lv T71IS 30ISs 1437
395U b2 18,9 92°2 = UNUEXeH 238U BE 18 5,9 L€°92- = UNWLUIK
HdX 2°T9 HdW 8¢ :paads (FPTTOAW) VYNIWNT 1370HA3HD /66T LNINOJWOI

L66T7-61-€0 :31va 1531 LOVdAWI vH3LV] (33dS HO9IH :1S31




s Spu0deg WIL
2-
\\V 0
4
f ,
\ 8
\ 8
5
\ 0t -
21
i
9t
/ oo
81 A/..
| &
\ 0¢
\ 2
re
— A\ \
92
= \ )/
I\:/l\//\ll\./\/«\\/\\l.\/l\.l\/ < 82
N 3
(0BF) Sse[dJ8yI[v3  BEATIVECOLB8 — 1} 2
ALIJ0N3A A 1v3S d"v3g Lv 11IS 30IS L4371
2950 95 1B HdM L17[E = Wnwixey J3SW G 1B HdX 9L~ = UNUIUIH
HdX 2 19 . HdW BE :Paads (FTTOAW) VNIWNT LITOHAIHD L66T LNINOLWOD
(661-61-20 :3ivd 1531 LIVAWI 7vdH3LV1 033dS HIIH 1631

-




agsmae (SONDD3S) INTL

. o o = = o
w @ ~J oy wn

v0’
€0°
20
0
§0°-
c0°-

— —
n -

v
e

b — - — -
w (=} ~ [=2] (3]

id
>

V ! m

. (09) SseldJality  2EV V62068 — }
NOILVH3T333V X LV3S INOH4 1V 17IS 30IS 1HI9IYW

2950 2§ 38 5,9 GC'E = NUIXER 39SW 0 32 6,9 (E'E- = UNLIUTH

Hd¥ 2°'T9 HdW 8€ :psads (7TTOAW) VYNIWNT L3ITNOHAIHD LB6T :IN3INOdWOD

LB661-61-c0 :31v0 1S3l 1JVdWI vd31V1 033dS HOIH ‘1S3l




D3R5 YR

B 'S L551-10-50 Spu0dag JWIL

—_

v0
€0
c0°
10
f0'-
e0"-

(=] [ (=] Q (=3
“© (=< ~ [52] (52

134
et
11

— — — - - -
w (224 ~ o w n

vl

v, -

3
L/
Ho

AN

| —]
]
\
—
B-30

LA

N 9

(08F) sse[dsailty A Iveco68 —
ALIO0T3A X 1V3S INOH4 LV T11IS 3J4IS 1HOIY

95U £6 18 HdX 99° = wnuixew 98U 27 18 HdM PE'I- = unuTuTY
HdY 2°719 HJW 8g :pasds {(FPTTOAW) VYNIWNT L3ITNOHA3HD 24667 :LIN3INOdWOD
/66T-6T-c20 :31v0a 1S31 13VdWI vdH3lvl 033dS H9IH 1S3l




DJRAGAY YR

1o°
10°-
20" -

RERS | (SON0D3S) TL

¥
€0’
20

s - — o o < < W
n> Ld o @© ~ o

St
13
34

- — — P
w @ ~ (=2

A o

] | /\. TN )\\/ r\// \ 0
N |

4

B-31

14

8t

) .
HE .
| .

{09} sse[3Jajfly eV Iv620.68 |

NOILVH3I3AJJIY A LV3IS LNOWH4 LY 1711IS 301IS LH9IY
335U 29 1€ 5.9 0/'2- = UNUIUTH

|
|
|
AW/ \ )
|
|
|
|

50 G} 18 5.9 80°b2 = WNUIXEH
:psads (PTTOAW) VNIWNT L3ITTOHAIHD /4661 ININOLWOO
LIOVAWI YY3LV 033dS HOIH 1531

HdX 219 HdW 8E
LB66T-6T-20 :31va 1S3l




WA | SPU0aas  JWll
\ 0
2
.
9
\ —
S
\ 8 =
0
2
\ “
o
vl R
\ 9]
- a1
/
~_ 02
//{}
i \I.llll\l.\/\ 2c
(08F) SseI2093ild  EEA'IVE2OL6E —— |
ALTJ0TAA A 1V3S INOH4 1V T11IS 30IS 1H91dH
25U G5 1€ HX GB'Ze = UNUIXEN 2350 2 32 Ho¥ £0-306'F- = UNULUIK
HdX 2°'19 HdW BE :paads (PTTOAW) VYNIWNT L3IT0HAIHD LB6T ININOJWOID
/661-BT-20 :31va 1S3l 13VAWI 7vd3alvl Q33dS HOIH 1S3l




TRER (SONDO3S)  IWIL

—- < o o
=] o =

g0’
)]
£0
20’
0
10" -
a0 -

— — — — — — — — <
w (=] ~3 o w e w nN - (=2

S.9

K‘
B-33

My |
Y

(09) Sserasallty  VEY HGR0L68 T}
NOILvH31323v Z 1Vv3S INOH4 Lv T1IS 30IS LHIIY

358§, 128,966 = unuixeq 235 6 38 5,9 22°6~ = UNUTUIN

HdX 2°19 HdW 8E :paads (PTEOAW) VYNIWNT L3TMOHAZHI £66T :LIN3NOdWOD
LB6B1-61-20 :3iv0 1S3l 10VdWI 7vg31v1 033dS H9IH 1S3l




R R | | Spu03ag JNT 1L

= = = =3
w [=~) ~J o

124
£0°
10
10 -
c0-

20’

p=-d
o

aN
. :

24
ek
14

P — ] — — —
=] =] -~ o (5, -

AN
Hd!

B-34

\ 4
\
v 9
(08F) $Se[2J33114  PEA'IVGROL68 |
ALIOJ0N3A Z Lv3S INOY4 Lv T11IS 33IS 1H9IY

3950 002 1€ HdX Gi'Q = WnuixeH 35U 2E 8 HGW (€€~ = UNUTUTH

HdY 218 HdW 8¢ :psads (FTTOAW) VYNIWNT LITNOHA3BHI 24667 :IN3NODWOD

LBB1-61-20 :31va 1S3l 1IVAWI vHILVT Q33dS HIIH 1S3l




(08) ssefaJal[td ey Av6c0L68

NOILvd31330V INVLINS3d 1v3S INOYW4 Lv 17IS 30IS 1HIIY

J350 6} e 5.9 €2'pe = LNUIXER Jasw pj- 1€ 5,9 €0-395°8 = UNUIUTH

HdX 2°19 HdW 8E :paads (FPTTOAW) VNIWNT L3ITTOHAZHD £66T7 :1IN3INOJWOD

LBB6T-61-20 :31v0 1S3l LOVdAWI vg3Lv 033dS HIIH -1S31

R (SONOJ3S) JWIL
5 5 = 5 s ¥ 5 s = - 8 8 3 ® ® ¥ B B 2 ° 2 &8
0
L e A \ m
/\/\ AN ,

ot

ct

[}

el

8t

0¢

44

74

5.9

B-35




SRR ISONO235) WL

- o o o
@ ® S

b0
£0
0’
10
10°-
c0"-

St — — — — — - — —— o L=}
w (=] ~ o w 3 w n L (2] (52

AVEL \

d
B-36

i :

< S
(09) sserauayrty  Gev'dve20e8 — -}
NOILvHIT30dv X Lv3S dv3ad Lv T1IS 30IS LH9IY
JasU 9] 3@ 5,9 9¢'G = wnuixey J3sw Of 12 S,9 Qb'2- = WNDIUTH
HdX 2°19 HdW 8€ :paads (FTTOAW) V¥YNIWNT L3T0HAAHD /66T ININOIWOD
LB6T-6T-20 :31va 1531 LOVAWI IVH3LVT 033dS HATH 1S3l




O RERER , - Spulass WL
5 5 & 5 &5 & B & B = 88 88 8 88 B & 8 8 =2 ° =2 =
-~ 0
}
~
0
s el
\ ¢ &
e
€
L1 /\/
[08) sse[aJallty GEA'IvBR0L68 — 1}
ALIJOT3A X LV3S Hv3d 1V 11IS 30IS LH9IY
J3SW 66 3@ Hdy TL°E = wnuixey J8SU Ef e Hd 20-3EL 8- = WNWEULH
HdX 219 HdW 8E :paadg (PTTOAW) VYNIWNT 13170YA3HO /4667 :LN3INOJWOD
LBBT-6T~-c0 :31VQ0 1S3L LIVAWI 7IvH3ILV 033d5 HOIH 1S31




RN A | - (SONOD3S) INIL

- — — — — - o — - - r= o =
© @ S o o S @ ~ - ) @ <

144
€0’
10
L
e0’-

<0’

o o
(=2} o

a N N\

S N M VUV | )

114

\ 43
] v_
I g
e 2
nn

LT .
Ul

B-38

Y v
(09) ssefaJaift4 gEY - 4veeoe8 — .
NOILYH31300V A Lv3S gv3d Lv T1IS 30IS LH9IY %
JdSW yT 38 5,9 ¥9'ke = wnuixeq J9SW G/F 10 §,9 LV°E- = wnwluly
HdY 2 19 HdW BE :paads (PTTOAN) VYNIANT LIT0GATHD £66T :LNINOWOD
/661-61-20 :3ivad 1S3l LOVAWI JvH3Lv 033dS HOTH :1S31




WaJRasad VIR

PRHLLEEY-10-50 SpuU0Jasg INTI1

60°
b0
€0
co’
1]
10
a0 -

— < (= o =
o (=] ~ [=2]

&l
1
H

— — — — — -
w [=-] ~ o wn D

]

/ ”

\ gt
/ :
/

0¢

¢
/ .
{/ \ 92

82
| el
v oE

(081) sse[aJai(ty  gga'Iveeoe8 — 0}
ALIJ03A A 1V3S Wvay Lv 111IS 3JAIS LHOIH
J35W 28 1@ Hd) bG0E = wnuixey 2950 02- 3@ HdY G0-39E°€- = WNWIUTH

HdX

B-39

43

Hd¥ 2'T9 HdW 8E :paads (FTTOAW) VYNIWNT L3T0HA3HI £LB66T :LN3NOJWOD
L661-61-c0 3Lv0 1S3l LIOVAWI 7vd31iv 033dS HIIH 1S3l




T LI - (SONOD3S) JWI1

c0
10
10 -
¢0-

5 B8 = B & = B B = = B8 8 5 & &8 g =B
N .
ml
A - 92
(]
JImimA -
o
= AN i
\ o )
I\/ \/\/
.\/\
\/ \ <> f < \ 4
< \( v
[09) SSE[3J3I(L4  LEV 4VEOL68 —— |

NOILvH3T33JY Z Lv3S Wv3g 1lv 11IS 30IS 1HOIY

J3s5w (6 e 5,9 £0'G = WNWIXeN J850 9} 38 5,9 ¥E'B- = WAWIUIH
HdX 2°19 HdW BE :paadg (FTTOAW) VNIWNT 13170YA3HI 4667 LININOJWOOD
L66T-67-20 :31v0 1S3l 1OVdWI Tvd3aivl 033dS HOIH 1531




® SR Spu03aS INT L
V|
Yal - U i
/ )
y \ )
=~
O
/\ -
0
AN :
/ 3
pd M
e I
\\\ €
v
4 g
(08F) sselagsi(ty enIveeo68 —
ALIDOT3A Z Lv3S "y3d Lv 11IS 3QIS LHIIY
95U 002 12 Hg 93°G = UnuiXeH 995U G 18 HAX E9'E~ = UNUTUIH
HdM 219 HdW 8E :paads (PTTOAW) VNIWNT L3104A3HD £66T :IN3NOQWOD
LB661-6T-20 :31va 1S3L LOVAWI vH3Lv1 033dS HOIH 1S3l




FRERW (SONDJ3S) INTL

=3
~

v0
£0
20
1
10" -
e0 -

o = =) o o
n w [==] o m

cl
23
£l

R TV AL
v /\ \/

5.9

0!

] )
T 8
il )
<

ve

—
——
<
B-42

(09) sseradai(ty  cevAveeoss —————— 1 | ¥
NOILVH3TI3J0V LINVLINS3Y 1v3S d"v3Yd L1v 711IS 30IS LHIIY

J9s8 pE 38 5.9 06°Ge = UNWIXeW J3sw £1- 18 S,9 E0-398°6 = WNLIUIH

HdX 219 HdW g€ :paads (FTTOAW) VYNIWNT L3ITTOHAZHD L6617 1ININOIWOI

(B6T-B61~20 :31v0 1S3l LIVAWI Tvd31lvT 033dS HOIH -LS31




EYERRE © (SONDDIS) L
5 b 0m 0B B ¥ B B = = B8 8 & 88 ®8 ® 83 8 =2 ° =2 8
08
~ T T T T \\\\ /
\/ I \/ VaaN

07

5.9

0

B-43

0

il4

(09) sselauaifld  Opv Jve2068 — |
NOILVH3I333V A NOvHl 1V3S Y3AIdHO L4371

238U 6] 18 5,9 GL'(y = UNUIXER 3350 GG 18 6.9 [9°6- = UNIUTH

05

HdX 2°13 HdW BE :p83ds (FTTOAW) YNIWNT L3T0YAIHD 4667 :LN3NOIWOD
LB6T-67-c0 :31va 1S3l LOVAWI Tvd31v1 033dS H9IH 1S3L




=S R Spuoaag INT L
\ 0
\ 2
\ 4
g
\ =~
o
| -
\ 1}
2
<
\ 3
< vt M
1 /
(I\I\II// qr -
// \<\ BI
//\/>\/\ )
(08F) Ssel2Jaaly  OpA‘Iv06 ———— 1| &
ALI30TI3A A MIvHLl 1V3S HAAIHA L4317
3850 97 8 H £6°12 = UNUTXeH 39502 1€ Hg¥ 20-386°2- = WWTUIN
HdX 219 HdW 8E :psads (PTTOAW) VYNIWNT L3T10HA3HI L4667 :LN3INOJWOD
LBBT-B61-20 Jivd 1S31 LIOVAWI "vd3lv 033dS HIIHW 1831




R (SONOJ3S) INIL
B B S B B o= B B = -~ B8 B 8 & ® ' 38 8 =2 ~ =2 =8
A ml
A g-
(ep]
w
VI
ral
0 \ . i
A \ S A A\
v ~— 0
V% /\/ /\ \ \W /\ WANTAY
(09) sse[dJs3y[td 9OV 362068 — 1 ¢

NOI1VH3TI323V¥ X J7IXV 3JA08Y NVdHOOd Hv3ad

958 p2 10 5,9 b6'T = UNUIXER 2950 82 1€ S.9 018~ = UNUIUIN

HdX 219 HdW 8E€ :p3ads (FTTOAW) VNIWNT L13T0G8A3HD 4667 :LININOAWOD
L66T-6T7-¢0 :3iva 1S31 LOVdWI 7vd3lvl 033dS HOIH 1531




RN | Spu03asg AT L
- ~/MM\ -
Nk ;
\\/ 7 .
~
o
wa >5 .
N..
D
b
‘M
Al I-
Vi c
(083) SSe(2Ua14  BOA'IVEROLGB — |
ALTIJ0T3IA X 3KV 3A08Y NVdHOO4 dv3ad
39U ET I8 WA 61 = LIWIXRH 99U B2 e Hd¥ OF b~ = UMUK
HdX 2°T9 HdW 8E :pPaads (FTTOAW) VNIWNT L3T0HAZHO L6671 LN3INOJWOD
L66T-67-20 :31va 1S31 LOVAWI vHd3Llv d33dS HI9IH 1531




JOR5Y YR

R LN | (SONOJ3S)  IWIL

£0°
0’
10
10" -
20 -

<
(53]

v0°

. —- o < = o
© ® = =

— -
n —

vi
1

— — — — —
-3 =3 < o ]

AN Py e-

ESAWNAPLIIN Ty |
YT T

5.9

] )
5,\/\ g
TR H
I

(09) sse{3Jaylld 60V’ Jv¥620/68 4 22

— !
—_—

B-47

NOILvY31332V A 3IXV 3A08V Nvdg001d dv3d

J8sw 2E 18 5,9 €ETIC = WnuIxeW J3SL pIT 30 5,9 PE'2- = UNUIUIH

(PTTOAW) VYNIWNT L3T0YHA3HD 4661 LN3NGdWOJ
LOVdWI 1vd3Llv 033dS HIIH ‘1S3l

HdX &'T9 HdW 8E :paads
LB67-67-c0 :3LvOa 1S3l




o © Spuodas Il |
\ 0
2
\ 4
\ g9
\ ]
\ oF =
-}
2l T
\\ 48
\ g
/ 8l ,
o0
02 <
/ 2
\ a2
ve
\ a2
” g2
] . - 0E
— \ %
{081) sseraJday[ty  GOAIVGR068 — |} Ve
ALID0T3A A XV 3A08V NVdHOO0 14 Ydv3ay
335U 26 3@ HdX 09°€E = UNWIXBH J9SW 2 18 HdX 20-38E°2- = UNLIUTH
HdY 2°19 HdW 8E :paadg {(FTTOAW) VYNIWNT LIN0HATHO /66T LNINOJWOD
.66T-61-20 :31vQa 1S3l LOVAWI vH3LVT G33dS HOIH 1531




R SINODZS) 3L
5 8 % B ¥ B k B - B8 B ¥ &8 & & B B B 7 =2 B

0c-

5.9

0F-

S
B
>
P

———

B-49

)\\/‘\/) \\/ A

ot

(09) ssefdJaifty QI JV620L68 !

NOILvd3T3a23v Z 37XV 3A08VY NvdH001d4 dv3d

3850 B} 18 5,9 85'FF = WnuLxew 2950 62 10 .3 b2'¥2- = UNUTUIH

HdX €19 HdW BE :paads (FTTOAW) VYNIWNT L3TOHA3HD L6617 1ININOdWOD
LB6T-6T-20 31v0 1S3l 1IVdWI vd3Llvl 033dS HOIH 1S3l




HadRasad

®S}_LEBI-10-E0 SpuQaag INTL

c0
0
[
a0 -

12

- = =)
w ~4

18
€0°

(=4 <o <
(o2 [=2] w

A
4

— — — — — —
w (==} ~ o w L

Hd

l.
B-50

f | |
N </ )>\ <g</\<

Vi

(0gF) SselaJad (T4 OWA‘IvGRO/68 — } t
ALIJ0T3A Z 37XV 3A08Y NV4H001d gv3d

235U £2 12 WX §6'2 = UNWIXER 235U EE 3@ Hg 09'F- = UNUIVIR
HdX 2°19 HdW 8E :p3ads (PTTOAW) VNIWNT L3TOHA3HD £66T LN3INOJWOI
£661-61-c0 :JLvQ 13l LOVdAWI v4g34v7 033dS HIIH 1S3l




pJ

10
10~
e0'-

wEEeN (SONOJ3S) JNIL

v’
£0°
c0

— — e - - —- — - — o =3 o < 1=
© @ S > o =~ ) ~ - = =) < & o

VAN W T
VAR AARN SA\

0}

5.9

¢l

|
|
- i ,_
|
|

91

8l

B-51

éc

14

9

8e

1 3
{03) SseraJairtd  BOV ANEZOL68 T !

NOILVd37300v LNVLINS3Y 37XV 3A08V NvdH001d gvad
50 G- 18 6.9 £0-F6'L = UNLIUK

J358 62 1 5,9 9270 = WWIXEeR
(PTTOAW) VYNIWNT 13770HA3HD L6617 :ININOAWQI
LOVdWI vd3LvT 033dS HI9IH 1S31

HdX 219 HdW BE :p8ads
LB61-6T-20 :31vd 1531




e (S0N0d3s) HIL

—- —- r=] o o
= 7] o <

vo’
€0
0
10
{0
a0 -

— - — — b ke o — (=1 (=)
0 (==} ~ (2] w - w n (524 o

0t-

g
(
/
5.9

01

< < 02
(09) sse[asayity Oty dveeosd — |}
NOILVH3T1330V A LIN3IWLHVAWOOD LNVdNIIJ0 "dv3d 1HIIH

B-52

95 G2 18 5,9 2692 = WMWIXEH 295U 66 3@ 5,9 1£°01- = UNULUTH
HdM 2°19 HdW 8E :paads (FPTTOAW) VYNIWNT L3T0HA3HD /66T (ININOGWOD
/66T-67T-20 :d1vd 1S3L LOVAWI "1vd3Llvl Dmmam H9IH 1531




0 -

RS Spu03aS NI
T —\/
a4
{087) sse[aJay[ly 0LA"Iv620£68 3
ALTO0T13A A LINIWLHVYAWOD LNVANOJ0 HVY3H LH9IY

J3SW |6 3 HdX 03°0E = WNWIXER 23S /f- 38 Hd¥ €0-3¢0"(- = UNUIULW
HdX 219 HdW 8E :paads (FTTOAW) VYNIWNT L3ITM0HAZHD /667 -LN3NOJWOI
L66T-67-c0 :31va i1S3lL LOVAWI vd31¥71 033dS HIIH 1531

or

ct

41

9l

8l

02

44

144

2

82

0c

[

Hd

B-53




RLEENR (SNCJ3S)  3nIL
5 &8 &% & & ¥ B kB & =~ 8 B8 & &% ®% ® 8 8 =2 ° =2 =8
A 0r-
R A VAN AN P \/\\ .

N ] 0
<
/.\ ( 0t Qu.

I

0e

B-54

0€

14

(09) sser3Jai(ty
NOI1lvd31330V A 1S0d-v d3IMO7 1437

0cv-Jdvecoleds — |}

05

Jasu b 85,9 (9L = WNUIXeH

J9sW Q] 18 5,9 EQcl- = UNWIUIK

HdX 2718 HdW BE

‘paadsg

(FTTOANW)

VYNIWNT 1370HA3HD 4661 LIN3INOJWOD

L661-61-c0

:31v0 15831

LOVdWI "1vd3lv'l 033dS HIIH ‘1S3l




RS 4 SpU0Jas JWIL
N
~N
. .
(081} Sse[dJa1[t4  02A IV620/68
ALI30T3A A 1SOd-Vv "Y3IMO0T L4371
J85W ]G 3@ Hd¥ G361 = WNUIXEH J3SW ¢ I8 Hd¥ 20-3/E°e- = UnUlulW
HdX 2719 HdW 8€ :paads (PTTOAW) VYNIWNT L310HA3HD /(667 LNINOJWQOO
LB6T-61-20 :31va 1S3l LJVAWI 7IvH31v1 033dS H9IH 1S3l

01

4]

4

9l

gl

0c

Hd

B-55




N e (SONGDIS) LI | |
TN\ /\ N 0
N \1 \) >
NP 2
b
v @
W
i w
V4 g
R
S ) ey
\Yj > 4
v
< 9 _
(03) SSeloJai[ty  GIV AVE20L68 — |
NOILvd31323v A 1S0d-V dIW 1437
205U b 15,9 98°9) = UNLIxeH 285U |- 18 6,9 65~ = UNUIUTH
HdX 279 HdW 8 :paadsg (FPTTOAW) VYNIWNT L3IATNOHAIHD /46671 IN3INOAWOD
[66T-6%-20 :31va 1S31 1IVdWI vd3Llv 03345 H9IH 1S3l




RN . , SpuU0dag INIL
\ 0
2
/ |
\ 9
\ =
R
\ g I
0t _
\ 2
[
vt w
o]
9
8t
\\ 02
L]
"]
] 22
(0BI) SSB[IJal[l4  GIA'IVER0L68 — | 2
ALIDOT3A A 1S0d-v AQIW L4371
35U €BF 12 HoM GI'EC = WAWIXeR 23S0 2 18 Hdi 22°- = UnWIUIH
HdX 218 HdW B8E :paads (PTTOAW) YNIWNT L3IT0HAZHD 66T LN3NOJWO3
LBBT-6T-20 :31v0 1S3l LIVAWI vd31v 033dS HOIH LS3L




TRESER . . . A Amozouumw INTL
] 0-
i sl e U e % NN
I~~~ 0
7Y / o
@ ©2
J o
/ o€
o
o0
X
/ m
< 05 '
09
o
(09) SSe[24a3[14  OEY 4V620(68 P |
NOILvYd3 1302V A L1LS0d-9 d"H3MO01 L4371
295U G 3@ §,9 L6, = UNWIXER 9950 pG 30 5,9 2} °6- = UNUIUTK
HdY 2°19 HdW BE :paads (PTTOAW) VYNIWNT L3ITNOEUATHD /66T IN3INOJWOD
/B66T-671-20 :31v0O 1S31 1JVdAWI “vd3Llvl 033dS HOIH 1S3l




RS Spu03ag T L
\ ] 0
\ e
\ 4
\ ]
8 =
| =
01 -
~_ \
2 el
rl
P 9 a
N 8l
(./ \
5 0c
<< 22
™~ = ’
Y i
(0BF} sse{asai(td  oeA'lveeos68 — 82
ALIJ03A A 150d-98 g3MO01 L4371
J3SW GE 1B HdM pG /2 = Wnuixen J3SW ¢ I8 HdX 8¢° - = WWILIK
HdY 2°19 HdW BE :pasds (PTTOAW) VYNIWNT L3T70HA3HD /667 LNINOJWOD
/66T-6T7~-20 :31v0 LS3L 1JVdWI Tvd3Lv7 033dS HI9IH - 1S3L




o - (SON0I3S) NIl

(=1
~

10
-
20 -

- — o
— 7=}

e

i e — e —te o — Y (=3 o o
('~ (=] ~ [=2) o L w n @x [=2] w

€0’
c0

ov-

w4 02-

/|

e

S.9

< 02

or

B-60

03

08

I C 00
(09) Sse[Jaill4  Eav dveaos68 — |
NOILVHE33dav A 1S0d-8 dIW L4371
2388 € 12 5,9 80°L0F = WNWIXeY 2350 0f 3@ §,9 61 PE- = WNUUTA
HdX 219 HdW BE :pas3dS’ C (PTTOAW) VYNIWNT L3TOYAIHD £B6T :LN3INOQWOD
LB6T-61-20 :31va 1S3l 1IVIWI vH3LVY 03345 HOIH 1S3L




R . . Spu0aas NI L
0
01
-~
)
T
\ll} .ll\l\l\rl/l/ ’ te
/ ﬂ
| . f
0€
<\/ o
{081) sse[dJ83ly  BeA'IVEE0L68 — )
ALID03A A LSOd-9 UIW 14371
3350 G2 18 Hd) 98°2y = WnUIXeW 33SW | 38 HdX JE - = UNWIVIN
HdX 2°13 HdW 8t :paads (FPTTOAW) VNIWNT L3T0YA3HD L2667 LN3NOdWOD
£661-61-20 :31v0a 1S3l LIVAWI TvH3ILVT 033dS HOIH 1531




RN (SUNDIIS) - NI

— o o
~ (=2}

b0
€0
10
10°-
e0°-

c0”

. .
—— - — — — — — — — o o o
w (=] ~ (=2 [54] L w > — w @ w

S.9

|
s
B-62

(09) sserdJaitd  BGv JvG20L68 — 1 9
NOILVH3N333v X 93 FTOIH3A
Jasw 0G5 38 5,9 €8'G = Wnuixey' Jasw g 3@ 5,9 96°9- = wnWIULY
HdX¥ 2°'13 Hdw 8 :paads (FTTOAW) VYNIWNT L3TTOHBA3HI /66T LININOQWOD
LB61-61-20 3Llvd 1S3l . L3VdAWI vd31v1 033dS H9IH :LS31




R8s IR

R | | SpuU033g INT L

vo’

€0

c0’
10
-
20"~

(= - <o < <>
— @ ~ (-3

G0

St 3 - -t — - - - =1
w [=-] -~ [+2] [42] k- w n w

Hd

e
B-63

T ]
) |

VAR 2 .
(08%) sse[dJai[ty gGA"Iveeoe8 — |
ALIJ0T3A X 92 371JIH3A
J3SW (02 18 Hd¥ G2° = LNUIXEH J3SU 2p IR Hd) Y6 I~ = UNDLUIK
HdY 2°19 HdW 8€ :p8ads (PTTOAW) YNIWNT L3IT0HAIHO £66T :LN3INOQWOD

LBBT-6T-20 :31v0 1S3l LOVdWI vH3LV 033dS HOIH 1531




e © o (SON0OS)  IL

fﬁ.pﬂwmuxwdw’.
| S |
. . . 5 . o .
Z & & & B ® B B B =~ B8 B8 8 B & ' 8 & =2 2 B
2-
"\

I AN AN

5.9

0f

et

B-64

, H
I g

(09) ssefaJay[td 6V Jv6c0.L6B ; 2

NOILVH3N333v A 93 3JTITHIA

J8su pp 3@ 5,9 22°fe = unwixey’
‘ps8ads - (PTTOAW) VNIWNT L3ITOHA3HD L6667 LN3INOLWOD
LOVdAWI V431V 033dS H9IH 1S3l

2250 OrF 38 6,9 28°F- = Unuluty

HdX €°19 HdW 8E
LB61-61-20 :3Jiva 1S3l




W BRI Spu0das  JWIL
\ 0
14
4
\ g
8D
I
\ 0t
\ el
2 "
0
\ )9 M
<19
\ 02
44
e W — L ve
{0B1) SSe[IJaITL4 6GATIVBR0L68 — —  }
ALIDOTI3A A 92 310IHIA %
JasW Gf 38 HdJ 08°F2 = WNUIXEW J3SW p- 3B HgY €0-309°2- = WNWIUIH
HdM 219 HdW 8€ :paads (PTTOAW) VYNIWNT L13T0YAIHD 66T :LNINOIWOD
/66T-6T-20 :3LvQ 1S3t L1IOVOWI vH3ILVT 033dS HOIH 1S3




eygag 0 (soNoo3s) Il

— —- —- — — — — — — — o o o
=1 =3 1 =3 ] = w ~ —= @ = 3

43
€0
a0
10
10"
20’

<> (=3
[=2] (5]

B-66

/\ cl

{09) ssefaJaifty  Q9v’ Jv620.69 !

Pl
NOILVH3T303V Z 93 310IHIA

J8sW 02 38 S.9 EQ'ET = UNUIXeW

J9SW BE 3B S.9 BL'EF- = UAWTUTH'

HdX¥ 219 HdW BE :pa3ads (PTTOAW) VNIWNT L1310HA3HI LB6T LNINOGWOD

LB67-67-20 :31v0 LS3L

LIVAWI Tvd31vl d33dS HIIH :LS3L




IR o Spuola; Wl
- - - - - . ~ o — - = o o = o o = = o e > o
w (=< -J o o L () 3% — w [==] -J [~ o B (%) n . Soe ny

/DL N
A\

/
(
f
%
\
<

B-67

(081) Sse{dJ33[t4  (9A Iv620/68 }

ALIJ03A Z 33 JTIIH3A

J3SU ¢E 3R Hdd §L°G = UnWixen JBSW G I H) LT~ = WNUIUTK

HdX 2°19 HdW BE :paads (PTTOAW) VNIWNT L3TOHAZHDO L6671 LN3NOJWOJ
LBB61-61-20 :31v0 1S3l L3VdAWI vH3LV1 03345 HOIH 1S3l




LV 'SV LEBV-10-80
\DJRRSAY NI

NI L

(=1
~

(SONO3J3S)

—

b0’
E0’
c0
10
PO -
20"~

- - - - - - —- - . o = =) =)
© @ < =3 o & @ N - o © & o

N
\//\
g

—
—]

|
Y

B85V AV6C0£68 I

(09) ssefaJayfty

NOILvH31333v LINVLINS3d 93 37T10IH3A

U Pl 18 5,9 00°CC = WNWIXEN' J3sU p- 1@ S.9 20-31G°L = WNIUIH

(FTTOAW) VNIWNT L3TOHASHO £66T 1N3INOJWOI
13VdWI vd3iv 4033dS HIIH 1531

HdX 2°19 HdW 8E :'paads
L661-6T7-20 :31va 1S3t

01

ch

2]

9t

81

0c

e

5.9

B-68



Pasay YR

e | (SON0D3S) JWIL

40
€0
0

10
10
a0 -

N . o o o o =
— w o -~ o w

18
4

- — - - — -
< @ = =2 =] Y

03-

0c-

\/( oV WA\ \/> ~ .

NV N Fa L, \ v

! S

| .
|

08

00%

|
\ @
|
|
|
|

B-69

ors

09t

08!

< 002

{09) SSeIIVAILY  pLV 4VE20LER py Oee

NOILVH31323V A "UV3HOIW d000 INOH4 L1337

2380 g 25,9 09812 = Lulxey 235w 62 12 5,9 6L'26- = UNWTUIN

(PTTOAW) VNIWNT L3T0HA3HD L6671 LN3NOJWOD
13VdWI "1vd3lvl 033dS HIIH 1S3l

HdM 2°79 HdW BE :pa8ads
£661-67-20 :31vd 1S3l




PREENR - SPudIss  JWIL
0
oF
e 5
o
0
o
T
o]
oy
\)Jf i \/\/\/\/ 05
>< i 08
(0B%) ssefavaaity  piA'IvGCOL68 — |
ALIJ03A A WV3HAIW HO0O LINOHd 1437
J3sw gf e Hd) 29°29 = Wnuixey J3SU 8- 1@ HdA €0-31¢"6- = WNWIUTH
HdX¥ 2°7T9 HdW 8E :paads (PTTOAW) VNIWNT 1370HA3HD £B6T :IN3INOdWOD
LBBT-67-20 :31vQ 1531 13VdWI 7vd3lvl 03345 HOIH 1S3l




URERNR _ (SGNOJ3S) IWIL
5 8 % B ® ¥ B B EBE -~ B8 8 = 8 &% & B ®B =2 7 2 B8
0r-
il
A AN )

02

5.9

oy

03

08

I—
B-71

00F

oct

(09) sserdJay(ly  G/¥'3¥620.68 ¥ 1148

NOILVH31323V A 3NITG3ILINID "H0040 INOHS 1437
J9SW /€ 38 5,9 (9°QE] = WNWIXeH 23S 12 3R 5.9 08°2C- = WNLIUTH

HdX 2°19 HdW B8E :paads (PTTOAW) VYNIWNT L3T0HAZHD L6861 ININOAWOD
L661-61-20 :31v0 1G31 LOVAWI vg3liv 0334S HIIH 1S3l




R SPuo%ss Gwll

—_

48
£0°
20
10
[{OE
c0’-

— — -— — — — St et e =3 = o t=3 b=]
w (=] ~ o (2] & L) ny L w (=<3 ~ [=2) o

ot

Hd

0e

0e

B-72

05

(08F} sse(dsadltd  G/A'Iv620s68 —
ALIJ0T3A A 3NITIH3ILN3IOD HYO0OQ INOH4 1437

JasW Ep 32 HdX 6G°EG = wnulxey J35W | 3B HgM pE'~ = WNWIUIH

HdX 2'19 HdW 8g :p8ads (FPETOAW) VNIWNT 13104A3HD 4667 IN3INOJWOD
LB6T-61-c0 :31v0a 1531 LOVdAWI VH31V7 G33dS H9IH 1531




YIRS (SON0J3S)  FIL
: 5 5 s ® ¥ B B = - 3 B & & ® & 8 B =2 ° = &
\\/ 08-
\ 08-
\ Ov-
02-
lap)
N -
O\ Ja \\\\\\\\ wl
———] /\.\//\\ /\ P = < / \ 0
7 vy

| 8
Hi o,
]
|
|
|

B-73

\< 09

| .
|
|

V ovt
{09) ssepdJaittd  o9uv-4ve20i68 — .}

NOILVH3T1300V A 3INITYILN3D H3ddN HO0A LNOH4 L3317

J3sU G138 §,9 GO'pp = UNWIXH Jasw p2 18 5.9 9G°/8- = LNUIUIR

HdX 219 HdW 8 :paads (PTTOAW) VNIWNT 1370HA3HD 24667 :LN3INOJWOD
LB61-67-c0 :31va 1S3l LOVAWI 1vd3Llv1 0334S HOIH ‘1S3l




V28V, LBE-10-E0
) \JDISISY YW

El
[
H

— - — — — —
w @ ~ = w oL

Spu0das Il

- o = =
B & <

Fo°
£0°
0

'

=1 <
[=2] o

10"~

e -

U

(087) Sserdda3(td  9/A"IV620.68

ALI30T3A A 3INITTY3ILN3D d3ddn 5000 LNOY4 L3371

J3sU BF 38 HdX GE'EV

= WNUTXeR J95U ¥ 3@ HdX 61~ = WNWIUIH

HdX 2°19 HdW BE :pPaads

(FTTOAW) VNIWNT 1370HAIHD £667 1IN3INOJWOI

L6BV-61-c0 :3Jilvd 1S3l

LOVAWI Tvg3Lv1 033dS HIIH ‘1S3l

0t

02

0t

o

HdA

e e e e

B-74



SRS (SONOD3S) 3wl
0ci-
, / 00¢-
08-
/ :
/ T -
M e LA T i
N/ NV \J : v ,, \
\ / .
\Y 03
\ 08
/; * 00f
/ g 1’
ovi
i
(09) SSe[IJ3aylld (V362068 I 08t
NOILVH3T323V A HV3IHAIW "W000 "v3d 14371

NSWE 'S 9L = unuixey J3sw O 38 5,9 GL'B11- = UNUTUTK

Hd% 219 HdW 8E :p8ads (FTTOAW) YNIWNT L3ITTOEBA3HD £L66T ‘1IN3INOJWOD

LBBT-61-20 :31va 1831 1IVAWI vg3alv 033dS H9IH 1531

B-75



RN ~ Spuodss WLl

¥0
€0
0’
10
10 -
c0’-

Sf
4
13
A
I

- — — P o o o o o
w =] -~ o w w ~ o [X,]

rl) AN [

/
HdX

N/ ’

/\/ o

<><\ 05
(0BF) SseraJailty A Iveeose8 — )
ALIJ0T3A A HV3HOIW Y000 Yv3dd L1437

B-76

J95W EF 3@ HdX Tp'bG = WNWIXeW ' J35W | 32 HdM 82°- = WNWIUIW
HdX¥ 219 HdW BE :p3ads (FPTTOAW) VNIWNT L3ITO0HAZHI L6661 LNINOJIWOD
LB6T-6T-20 :3iv0 1S31 . 1JVdWI 7vd31v1 033dS H9IH 1531




3038 YR

e | | Amozoummu . JWIL

¥0
€0
e0”
10
10~
20~

- - —- - — —— - - - - o o o o o
© @ S o o Sy [ o = 7<) @ < & o

ovi-

>

00t~

5.3

09-

Ob-

‘B-77

: LA 8
VALY

(09) sse[dJalfty  BLV 4¥620.68 I 08

NOILvH31323Y A 3NITH3ILINID H3ddN "d000 "vad 1437
73w g§ 1@ 5,9 §9'IE}- = LNLIUIK

RSWE @ S5,9VK0°GL = UnUIxey
HdY 219 HdW B8E :p8ads (FTTOAW) VYNIWNT L3TN0HATHO L6671 :LN3INOJWOD
LBBT-6V-c0 :31va 1S3l LOVdIWI vd31v d33dS HOIH 1531




SRR ~ spuodas Il -
0
/
I R 0
l/\
,\/ ~ |
/ -~
AN ] -
~ 02
/l/l//)
//l.\’\l /
/\ /\/ o0
/) &
0t m
i}4
(081} SSe[dJaiftd  g/A"Iveeo68 — } 08
ALIJ013A A 3INITYILNTD H3ddN €00Q dvad 14371
J3sU IE 18 Hi L6k = wnuixen 235U £~ 38 HdX £6 - = WALIUIW
HdJd 2°19 HdW BE :paads (FPTTOAW) VNIWNT 137704A3HD /661 LIN3NOJWOD
LBBT-6F-20 :3Lvad 1531 1OVdAWI Tvd3LlvY1 033dS H9IH LS3l




LIS (SON0J3S)  FWLL

=]
~

41

€0
e0°
10
-
0~

— —— — - — — — — — —— < (=] < =3
w @ -~ [=1] [3:] -3 w n Lad o [=-] o o

gF--

V-

el-

5.9

0~

B-79

/|

i} e 0
T TN
(09) sse{aJaifty 20V 4v620468 }

NOILvd3T320v X 90 "Y3Tudvd ONIAOW

J350 ¥I1 3R 5,9 LI'F = LAUIXEH 0350 Iy 10 5,9 ¥i'Bi- = UNUTUTH

HdX 219 HdW 8 :paads (PTTOAW) VYNIWNT L3T0HAIHD £L66T LININOIWOI
LB61-617-c0 :31vd 1S3l LOVdWI 7vd31vl 033dS HOIH 1G53l




TS S) 18EL-10-50
. WIRASAY YR

Spu0’ag Il

— — - o o o =3
o oy @ a S 53

vi
12

- — - — —
w @ ~ (=] [3,]

50
b0

€0
20’
0

-

c0’-

Y

] N

(081) sse[aual[ly

c0A" Iv620460

ALI30N3A X 90 H3IHYHVE INIAOW

W T IR HYY 2FKG = WNUTXeH

J3sW 16 32 HA¥ PRI = WNMEUTK

HdX 2°719 HdW 8E :paads (FT TOAW)

VNIWNT 13710HA3HI L6611

-IN3NOdWOJ

LB61-6T-c0 :31v0 1S3l

LIVIWI Tvd3L1v7 4Q33dS HIIH

e

ve

92

g

0E

cE

VE

St

8t

or

v

144

v

ay

05

4

bG

95

HdX

‘B-80




RS (SANOJ3S) NI
B & &5 B H = B B = = B8 38 8 8 ®8 & 8 8 =2 ° s B
/\\7) N

Vl

5.9

=
B-81

\/> \K/\;// AV

\/ ~ /\ / ™~ /\ < 7 < 0

(09) sse[3sailty  eov w6268 — ) '
NOILvH3T333V A 90 "3Idyve INIAOW

2350 G 18 §,9 GB© = WNUTXE 3950 82 12 5,9 b2'9- = WNUIUIK

HdY 219 HdW B8E :psads (PTTOAW) VYNIWNT L3TM0HA3HI £667 LN3NOJWOI

L661-61-20 :31v0 1S3l L1JVdWI Tvg3Llv 033dS HOIH 1531




WaR3s Y-

Vo Sh_(ERAWEY SpU02as JWI1

i
90
o
v0
€0
e0’
10
10" -
c0'-

— o o o
w <] ~

&
ct

— — — — - —
w0 © ~ (=4 (34 £

X

Hd

4

&

B-82

o4

4

(081) sse[aJa3fty  £0A"Iv620.68 I 82

ALTIJ0T3A A 92 H3THHVE INIAOW

3950 € 32 Ho) 28°(2 = WAuIXeR 335U 002 18 HdX 10°82 = UNBLUTH

HdX 2719 HdW B8E :paads (FPTOAWN) VYNIWNT L3T0YAZHD L6671 LNINOQWOD
L661-61-c20 :31v0 1S31 LIVAWI 7vg3Llv d33dS HOIH 1S3l




CFReERW - (SON02J3S) JWIL
| .
N \ \ -
: VLo LR i
2T L A '
L ] .
Al AL VAT ] LA Y .
JMIUAN T Tpd WAL U [ TNDN/AY
MITRVAA NIRR\VARR RV RVIRVIRN i VT
Il J YV IR | | o
| “
NI ‘
1] g
AT 3
IIATAEEA y
Y U V
HdX¥ 2°13 HdW 8€ :paads (PTTOAW) VNIWNT L3T0HAIHI £667 -LN3NOdWOD




R RENR

. . .
@ = i =3

SpU0JaS  WIL

=] <=
~ (=21

10
10 -

—

k0"
€0°
20

=3 =3 b=1
(7= [=~4 (2]

El
el
1)

- -
w o

20’ -

Vi :

(087) Sse[aJa3[td  YOA'I¥620.68 I

ALI30M3A Z 93 Y3IHHvE INIAOW

J35W 93 3@ Hd Op'2 = WNWIXeW J3SW ¢€ 18 HdM [p'¢- = WIWIUTH

HdX €19 HdW 8E :paads

(PTTOAW) VYNIWNT L3T0HAIHD ZB6T IN3NOJWOD

LB661-61-20

:31v0 1S3l 13VdAWI vH3LVT 033dS H9IH 1S3l

Hd

'B-84



RS (SAN0J3S) JNIL

o
~

10°-
e0'~

- — - - - - - —- - - =) o = =1 o =) =) o
) =] b] o =] Y o ~ = @ 5] & & = ) ] -

WAL A M L~ L I

Ik UNThmiiii \K\,\e/ \ 1,
|

ot

\ et
A A

4

B-85

9

dkmia
AN .
I

V re
(09) Sse[dJailly  20V' AV6C0L68 1

NOILVH3ITID3V LINVITINS3H 90 "3Igdvyd INIAOW

950 OF 38 S.9 [p'b2 = WNUTXEN 350 8- 18 6.9 20-198°8 = LAUTUIK

0

|
| E
|
|

HdX 2°19 HdW 8€ :p8ads (FTTOAW) ¥YNIWNT L370YA3HD 2667 ‘IN3INOIWOD

LBB1-6T7-20 :31vQ 1531 LIOVAWI vd3lvl 033dS HIOIH 1S3l




THER © (SONDIS)  IWIL

o o
<Q

v
€0°
0
10
10" -
c0'-

- — — - —- — - — - = o = =}
=3 =] <= o 7] >~ W e} = B @ =3 &

/
/ \
\
/

/

5.9

T~
B-86

{09) sse[3Jaalty GOV JvG2068 —  }
NOILVH3N300V X 3IIXV "HV3H Y3AIHuvyg INIAOW

© 9350 66} 3 §,9 G2 = wnulxey 2950 YE 1B §,9 BE'22- = UNUTUIH
HdX 2°719 HdW 8E :paads (FTTOAW) VYNIWNT LIATIOHATHD 4667 LNINOJWOD
LB6T-6T-20 :3J1va 1S3l 1JVdWI TIvH3LVY 033dS H9IH 1S53l




L ERER , - SpuoIss T ‘
I B S, ey R B N
8 02
=
O
€ =
7
o0
o m
05
(0BF) SSe[2Ja3(ty  GOA'IVE20L68 — |
ALIJ013A X JIXV "HV3IAH H31HYHVE 9ONIAOW
3350 | 32 HJX 8G°FG = WNWIXER 335U 06 32 HdX BG'GH = WNUIULH
HdX 2°T9 HdW 8€ :paads (FTTOAW) VYNIWNT 1370HAIHD 661 1ININOAWOJD
LBBT-6T-20 :31lva 1S3l 1JVdWI vd3lv 033dS HO9IH 1531




RS (SONOJ3S) INTL

=) = o
@ 53 <

—

k0’
€0
20’
]
-
e0’-

— - - — - - - — — =3 =
) @ ~ =3 o sy w o — D =)

|

A /1 >5k) .
\,/\ \(/\/\ U < \J

=
B-88

A

(09) sserdJailt4 9OV 4vG2OL68 — )
NOILVH31323V A 37XV dv3d d3Idgve ONIAOW

35W g€ 25,9 09'S = LALLXEH 3950 66 38 5,9 01~ = UNUTULH

HdX 2°719 HdW 8€ :paads (PTTOAW) VYNIWNT L3TTIOHAZHI £661 IN3INOGWOD
{66T-67-20 :31vQ 1531 LOVdAWI 7vg3Lv1 033dS H9IH ‘1S3l




20~

R 5pu0das Il
fots
4
{\I
\\\1\\1\\\\||1
(087} sseraJailty  80A" 1620468
ALIDJ0TISA A JXV Wv3d H3IHHvE INIAOW
J3SW pBT 3 HdX 0G°pE = unuixeW J3sl 02- 18 HdX {L'(¢ = WNWIUIH
Hd® 2°T9 HdW 8E :paads (FPTTOAW) VYNIWNT 13T70HATHI 66T -LN3INOJWOI

LB661-67-c0 :31v0 1S3l

LOVdAWI Tvg3Liv 033dS HOIH :1S3L

82

6¢

0E

2t

13

7%

HdX

B-89




R (SONOJIS)  IWIL |
VI
ml
<7
(]
—
l
w)
Nl
(e
>
A
«l
v v i 0
[000F) Sse[3asaI[L4 1071062068 — '}
LOVINOD H3IHHVE 1437
I3SU-T2F 1B SLT0A 20-361°¢ = wnwExey - J3sW § 38 GIM0A €6°E- = wnulUtW
Hd% 2°19 HdW BE :paads (PETOAW) VYNIWNT L13T0HATHD Z66F :LNINOJWOD
/661-6T-20 :31va ._.m.m_._.. 13VAWI vd3Lv g33dS HOIH LS3L




CRRERNR (SON0J3S)  FWIL

— >
w

4]
€0
<0
10
10"~
e0°-

[=3 (=) o
~J [=2] o

80"

—- P - - —a — — — o
w (-] - o (2, Lo “w n —

Ezgl\éﬁji il

SL10A

B-91.

{000F) SSeTIJ3IL3  ¢/0°10620.68 I

LIOVINOD H3IHgvE LHIIY

3350 p0} 30 SLTOA @F° = wnuixey 335U 0 8 SLT0A 20°P- = UNWIUTH

HdX 2°'719 HdW 8E :paads (FTTOAW) VYNIWNT L3T0HA3HD £667 LN3NOJWOD
LB6B6V-6T7-20 :31lv0 1S3l LIVdWI 7vd3L1v7 033dS HI9IH [1S31




CETHERNR , (SONOD3S) IWNIL
or-
02-
N\ \.\//>> e A\
AR W — VAR RRY 0
. lap)}
VAN w3
[ g
v 09 ~
<
[as}
08
00f
02!
(081) SSe[auaI[l4 19V 4¥6R068 — 1 or
NOI1VH3I1333V LINVANNO3Y A 8Id "Y3ddn "3AIdHA \
J8sW £ 1 5,9 19°C9 = wnuixep Jasw OF 3e 5,9 80 22~ = Wnululy
HdX 2°719 HdW 8f :paads (FPTTOAW) VYNIWNT L3T70HATHD /L6671 LN3INOdWOD
L66T-6T-c0 :31va 1S3l LOVAWI vd3Llv 033dS H9IH 1S3l




R A - Spudaas JWIL
0
(1]
-~
as
T
,\ 02
o
%
m
0E
\ /
L]
] N
(09T) SSe[3Jajlty 1o Ivee0L68 — 1 w
ALIJ0TI3A LNVONNG3Y A 8Id "3ddnN g3AI-d
350 69 18 MM BE'GE = LMUTXBH- 35U €] 12 HdX E0-317 6~ = UNUTULH
HdX 219 HdW 8€ :paadg (FPTTOAW) YNIWNT LITOHAIHD £667 ININOJWOD
LB6T-6T7-20 :3iva 1S53l L1JYVdWI vd3Llv 033dS HI9IH 1531




RS (SON0J3S)  FWIL

-

Y
€0
a0
10
10°-
c0'-

L [y — [ —_ — [=] [=] o f=1 o
© =3 ] o o = o} o = 38 &8 3 & &

0p-

0c-

, I

N

or

\"A4 09

B-94

08

00¥

oct

ov¥

(08F) sse(dudd(ty  2gv-aveeo68 —
NOILlvd3n303v INVONNG3Y A 9IH H3MOTT d3ATIHA

3950 B 38 5,9 £{'19 = LNWIXEH" 2250 Qb 30 5.9 LL'LF- = UNULUTH
HdX 219 HdW 8 :paads (FTTOAW) VYNIWNT L3INOHAIHI 2667 ININOWOD
L661-6T-20 31vad 1531 LJVdAWI vd3Llv Q033dS H9IHW 1S3l




O R | - 5pu0Jss INTL
5 % & % B ¥ B B = = B B8 8 8 & & 8B B = % =2 8
0
1]
=~
J
-
02
v
<
M
0€
s /
n\\\
e //\/
(08F) sse[oumalry 2onlveeoes — 1 | O
ALIJ03A LNVANNG3Y A 8IH "H3IM01 H3IAIHA
335U G/ I HdMl 20°6€ = UNUTXeH 35Uy 10 HAY 20-3L67F- = UMUK
HdM 2°'19 HdW 8E :paads {(FPTTOAW) V¥NIWNT 13T0HAIHD (667 LN3INOJWOO
/[BBT-61-20 :31va 1531 1I0VdWI vd3Llv 033dS HOIH 1531




enEake 0 (SONDOIS)  FMIL

[~
~

¥
E0
0’
10
10°-
0" -

— — . — — - — — — — o (=2 =4 =3
w (2] - o wn £y w no — w [==) (o) (52

0op-

m
PN \\\\\\\\n\'/\..,\/\l\/\ >

0¢

V% or

B-96

08

00F

0ct

ort

(0BF) SSe[dJaI[d €OV dvBeOL6d — |
NOIlvd3d133Jv INVONNA3H A 3INICS H3IMOT Y3AIWd

350 2E 10 8.9 62°/9 = LNULXEH 295w €9 38 5.9 EL G- = UNUTUTH
HdX 2°'19 HdW BE :paadg (PTTOAW) VNIWNT LINOYUATHD L66T LNINOIWOD
LBBI-6T-20 :31v0 1831 LOVAWI 71vg3lvl 033dS HIIH 1S3L




RS SpuU0Jas NI
5 5 & & % ¥ B k& = - ® B = 8 ® 2 B B =2 " &8 8
0
o
=~
s
=
02
~
<
/M
{l\.\\\.\lll./ 0t
|
/
or
(08F) Sse(oU[t4  EOAIvEROSE
ALIO0T3A LNVANNO3Y A 3NI4S H3MOT 43AIHO
38U gL 3 W) 1E°CY = unuTxen 250 £ 3 HoX £0-305'F- = UNUIUH
HdX 2 19 HdW 8E :p8adS (FPTTOAW) YNIWNT L3T0"YAIHD 2661 LININOdIWOD
LBBT-61-20 3iva 1S3l LJVdWI vg3Llvl 033dS HIIH 1531




RS (SONDJ3S) NIl

-

b0’
€0
c0’
§0
-
0’ -

- [ — — [ — Y et S (=2 [l (=] o =]
w [=-] ~ =4 [24] R w n — w o ~ [e3] [52]

or-

0c-

5.J

0c

oy

/\ 03

08

'B-98

00t

0ct

(0g) sserumrty  govavseosss ——————— 1 |

NOI1vd3303V INVONNG3IH A SIATI3d H3AIHO

3950 1€ 32 6,9 F2°0L = wnurxey” 235U PO} 38 5,9 Gp°8- = UNLIUIH
HdX 2°19 HdW 8E :paads’ (FTTOAW) VNIWNT L3TOHA3HD LB667 LN3NOJWOD
L661-61-20 :31vQ 1S3l LIOVdWI vd31lv 033dS HOIH 1S3l




R Spu0Jas NI L
X
o
P
)
T
02
[}
<
m
AN 0€
Ny
(0BF) SSRIJOT4  COA'IVBROL68 — } o
ALIJO3A INVAONNG3Y A SIATI3d H3AIHA
33SU 05 1P HdX 29°BE = UNWIXEH 2350 BI- 18 Hd¥ €0-307'8- = LNUIUTK
HdY 2°18 HdW 8E€ :psads (FTTOAW) VYNIWNT L37T0HAIHD 4661 1IN3INOJWO3
LB61-61-20 :3Lv0 1S3l LIOVAWI TvyH31V] Q33dS H9IH 1531




SLENE (SONOJ3S) 3Tl

- = o o =) o
w @ -~ (=2] w

b0
€0’

10
10°--
c0"-

c0

- - - — — - -~ - —
w @ ~ L=2] wm o w n Lol

op-

T T |

14

5.9

<< 09

08

B-100

0o¥

0ct

(08) Sseaalty  gov'aveeoee ———————— 1 | O

NOILVH31330V INVAONNC3Y A 8IH H3ddN H39ON3ISSVd Hv3d

3WSW gy 85,9 B¢ = UnuIxen 2380 14 32 5,9 G2'Fi- = UNULUIH

HdX 2°'19 HdW 8E :p8ads (FTTOAW) VYNIWNT L3TI0HASHI £66F LININCLWOI
LB61-61-20 :3.lvd 1S3l LIVAWI Tvg3Lv 033dS HOIH 1S3l




SERNR SpuoIss - Wi
5 5 & ®» » = B ® = - B8 B8 8 B & ® 8 & 2 % = =8
\\/\
N \/\\
{08F) SSe[3J33[T4  99A°IV6C0/68
ALIJ0N3A LNVONNO3H A 8IH "3ddN HION3ISSVd Hv3d

335U £F 10 HaX E6'p = unulxey 2350 G 18 HdY KO~ = UNUTULH
HdX 2°19 HdW 8€ :paads (PTTOAW) VNIWNT L3710BA3HD L6671 :IN3INOdWOD
LB61-6F-c0 :3Jlv0 1S3l 1J3VdWI Tvg3lv 033dS H9IH 1S3t

01

02

0

14

Hd)

B-101




R U E S B

<
~

r0
€0
0’
10
10 -
0 -

— — — —— — — —— —— — — < < p=1 o
w0 @ -~ N [3:] -3 (%) n — w (= o w

o~

0e-

or

09

( 08

00}

B-102

ock

ovt

(0BF) sse(oual(ty  (ov'yv62068 — _
NOILVH3T333V LINVAONNG3Y A 8IdH "H3IMO d39ONISSYd HV3d ,

J9SW fp 38 5,0 GB'06 = WRWIXEW' J3sw 69 e 5,9 28°62- = UNUIUIW'
Hd¥ 2°19 HdW 8E :p8ads (FPTTOAW) VYNIWNT L3T0HAIHD /66T LN3INOJWOD
L661-6F-20 :31lva 1S3l 1OVAWI 7vg3alvt 033d4S HIIH 1S3t




RS- T 5pu0d3s  FWIL |
0
o
=~
o
e
02
.3
=
M
\,\ 0€
Ve N
/ .
/
/(/l\\/\ / \l\//.\n\ 1]
{08F) SSeI3JaIITY  f9A'IVER068 — |
ALIJ0T13A INVANNG3Y A 8IH Y3IMO H3I9ON3ISSvd Hv3d
2350 99 B HdX GBTP = WAWIXEW 3850 9f- 1B oY €0-329°2- = UNLIUIR
HdM 2°719 HdW B8E :paads (PTTOAW) VYNIWNT L3IN0HA3HO £66T :1ININOLWGD
LB661-6F-20 :31v0 1S3L 1JVdWI vd31v] (033dS HOIH 1S3l




CEM A ~ (SON0I3S) | el

—_

10
-
20 -

(=3
~

50
¥0
€0
a0’

- — ] - - [ — - — 1= o o
w @ ~ = o e [*] r [ @© 3] =21

-

0c-

A%

S.9

0e

o

09

B-104

08

00t

0ct

ori

(081) SselaJailty 8OV V620068 — |
NOI1vd3d1333V INVONNA3Y A 3INIAS "IMOT "HION3IGSVd dvad

J3sW Iy 32 6,9 00°/8 = WUIXeN: 298y (9 3° 5,9 20°9F- = UNLTULH

HdX 2°19 HdW 8 :paads (FTTOAW) VYNIWNT L3TOHA3HD L6671 IN3INOdWOD
LBBT-61-c0 :31v0 1S3l 1JVdAWI vg3Livi Q33dS HIIH 1S3L




0 R Spu0daes WL
5 & = B B = B kB B = B B8 @ 8 & 8 88 8 = 7 =2 =8
L —"] 0
0f
=~
L)
-
0c
W
4
A
13
T LT
/\//
or
(081) sse[aJa[t4 8oA"IvBc068 — |
ALIDOI3A INVONNQG3H A 3NIAS "Y3IM0T H3ION3ISSVd gvad
J8SW 6G 2 HgM 2F'9b = Wnwixew J3sW §f- 38 Hd¥ €0-3EL€- = UNUTUTH
HdX 2°T9 HdW 8E :psads (FPTTOAKW) YNIWNT L3T0HAZHD /661 :1NINOJWOD
LBBT-6T1-20 3J1vad 1G3l1 1IVAWI vg3Llvyl Q33dS HOIH 1531




R A | (SONOJ3S) JWIL

— (=] .O =4
w [=4] ~

vo’
€0
c0
10
10°-
e’ -

—— — — — i > — — b p=1 [=)
w [=-] ~ [=4] w L (2] [a%3 - o (2]

op-

0c

5.9

/> oy

09

| g
|
|

B-106

001

< 14

ort

(087) SSRIJaITy GOV 4VE0L68 — §
NOILvH3T130JY LNVONNQ3H A SIAT3d Y3ION3ISSVd Yv3y

95U 9E e G,9 EE'GET = WnUIXe 2950 8/ 18 5,9 92'Cl- = wnwIuTY
Hd¥ 2°'18 HdW 8E :paads (FPTTOAW) VYNIWNT L3TOYA3ZHD (66T :LIN3INOAWOD
LBBT-B61-20 :31vQ 1S3L LOVAWI vH31V1 033dS H9IH 1531




—
-]

"EROR | Spu 033§ JWI L

< & &

0

€0
e0”
1N

— — — — — — — — — [ =2 (=]
[=-] - o [5,) S [¥%) n ol w [<=]

10"~

20" -

N

(081) SselaJailts  69A'[V6C0/68

ALIDJ03A INVONNQ3Y A SIAT13d H39N3ISSVd dv3d

J3SW 23 38 HdX 81°Qy = WAUIXEH 235U G- 1€ HdM €0-366°F- = WNUIUIH

HdM¥ 2'19 HdW 8€ :paads (PETOAW) YNIWNT L3ITOHAIHI L6617 LNINOdWOI

LBBT-61-c0 :31v0 1S3l LOVdWI vd31v1 033dS HOIH 1S3l

0t

0c

0¢

or

Hd

B-107




FINITE IMPULSE RESPONSE (FIR) FILTERED DATA



T AN (SN0J3S)  IWIL |
mmummnmaurwwwmm.mwwmow_.w
02-
L
. ANIN 1IN A\
N\ A /\l.. 7 0

02

S.9

\ "

038

B-108

08

00t

(PadaI14 H19) sseldaalty iy 1208 —— & | °°

NOILVYHE31323v A 8IH "H3ddN H3IAIHEA

0350 9 38 $,9 €GFG = WNUIXed 2850 1§ 38 6.9 8G'6i- = WAWIUIY

Hd¥ 279 HdW 8E :p8ads (PTTOAW) VNIWNT L3INOHAZHI £667 ‘1ININOIWOD
LB661-67T-20 :31v0 1S3l LOVdWI 7Ivd3lv 033dS HOIH ‘1S3l




CETRRRRNR (SON0J3S) JWIL
e
AN o / N
\/\. N\ - o
N
Y
{paus3[ 14 HI4) sse[adai[tq 194" 14620/68 i
NOILlvd31323v LNVONNQ3IH A 914 "3ddn Y3AILa -
Jasu gt 38 5,9 0G'pG = wowixen - Jasu |g e §,9 66°0c- = GAWIUTY
HdX 2°19 HdW 8€ :paads (FTTOAN) VYNIWNT 13TOHAFHD 66T :LININOIWOD
LB6T-6T-20 :3LvQ 1S3l LIOVAWI 71vd3ivl 033dS H9IH 1S3t

0c-

14

oy

08

08

0ot

0ct

5.9

B-109



S G E
B & & B & 2w B s = = B8 8 3 88 ®% & 3 8 & ° =2 B8
02-
A, ] J:///r\\J//
/.\J/N/\..(\\/\nl.l\( A f 0
(erp]
0¢ n
oy
o
—
- 0 -
o0

08

001

0ct

(p3031[14 414 Sse(433[1d  Oy'ldee068 — |}
NOILvd3n323vV A 8IH H3MOT "3AIHO

J9sW /€ 32 5,9 0F°19 = WnWIXey J3%W 0§ 3@ 5.9 0G°bi- = WNWIUIR

HdX 2°19 HdW BE :pPaa3ds (PTTOAW) VYNIWNT L3T0HA3HD £667 LNINODWOI
LB6T-6T-c0 :3.lva 1S3l L1JVAWI vd3ivd 033dS HIIH 1531




20" -

RN A . Hmozoummu mz 1l , |
5 = &5 & = B B B = B8 8 § 8 ® ® 8 8 =2 ° =
/\/

(paJ33{td yld) sse(ddailts  294°14620.68

NOILvd31333v LNVANNG3H A 814 "H3IMO71 d3ATIHA

JosW (£ I8 S,9 [E'29 = WAWIXeH J35W 0B 3 S,9 98°pI- = wOWluly

HdX 219 HdW B8E :paads (PTTOAW) VNIWNT L3IT0HA3HI L6671 :LNINOIWOD

(B6T-61-20 :31va 1S3l LOVdWI "1vd3dlv1 033ddS HIIH 153l

0c-

0

(14

09

08

00}

oct

5.9

B-111



SN | (SONDDTS) Il
5 B = ® B = B B = = B8 8 8§ ® 88 ® 8 8 =2 ° =2 8
\/ Dmt
N N 1] — /\/
7 TN\ \/ - 0

02

5.9

114

f/
B-112

08

. Dot

0ct

(P3J3ILT4 HI4) sserdJalltd  /18'14620468 }

NOILvH3T1323v A 3NIdS H3MOT "3AIHA

J9sW ¢ 10 S.9 [ETI9 = unuixeW J9sU EQ 3e 5.9 E'BI- = WNUIUIH

HdX¥ 2 19 HdW BE :psadg (PTTOAW) VNIWNT L3T0YA3HI £66T 1INZNOJWOD
1JVdWI 7vd31v7 033dS HIIH ‘1S3l

LB661-67-c0 :31Vv0 1S3l




SRR ~ (SON0D3S) Il

10
-
20" -

s B8 ¥ & s ® B & =T = 8 88 8 &8 & = &8 8
02-
- \//\/
N S — TV
\//.\ \ -0
(ep}
2 -
T
/\/ or
/(/ 3
—
AV 09 -
as

08

00}

02t

(P3433[14 HI4) Sse[4a3[td  €9d' 162068 T}
NOILvd31333v LNVANNGC3Y A INILS d3MOTT H3ATIHA

335U 2 12°5,9 €6°20 = WnWIXeN 2950 €8 18 6.9 pI'g- = UNLTUTK
HdX 2°'1T9 HdW B8E€ :p®8ads (PTTOAW) YNIWNT L3T0YA3IHD 24667 :IN3NOGQWOD
[661-6T1-20 :31v0a 1831 13VdWI Tvd3LV1 033dS HIIH 1S31




R SED I
5 & & & B ¥ B B B = BB B8 8 ® &% & 88 8 = % =2 8
02-
]
\/ S \\\l 0
(ep]
// 02 Qm
o
s
09 in
/\ e
08
00}
. - 02
(PaJal(1] Y1d) SSelaJdI(td 81d" 139620468 4
NOILvH313203v A SIAT13d "Y3Aldd
J950 2 12°S,9 IG'69 = WnuIXeW 2354 80 18 5,9 £G'8- = WNWIUTH
HdX 2°719 HdW 8E :p8adg (FPTTOAW) VYNIWNT L3I10HAZHD L66T LNINOdWOD
.LB661-61-20 31iva 1S31 LIOVAWI vd31v 033dS H9IH 1S3l




I - (SON0d3s) L

o
~J

10
-
c0’-

— [
—_

124
E0°
20’

— aa — - — - — b < o (=3 =1
w © ~ [~ w £ w (a8 [¥+] @ o o

0c-

5.9

// -

(14

B-115

y .

08

001

0¢!

(P44 HIJ) sSe[JaI[ty  GOW 162068 — |
NOILVH3T333v LNVONNO3H A SIAT3d d3AIdA

2950 26 38 S,9 ¥9'63 = LNUIXeN 2350 [0F 10 .9 (€G- = UNWTUTH
HdX 2°'19 HdW BE :paads (FTTOAW) VYNIWNT L3104HA3HD L6667 :LIN3NOSWOD
LBBT-6V-20 :31Vva 1531 LIVAWI vH3 LV Q33dS H9IH :1S3L




SR © (sONpD3S)  AmMIL |
mmnmmnuawrmwwmwwmmmomw
02~

\;‘lu»l\ll.\.l\\.(\l// > \/ >

0c

S.9

< o

03

B-116

08

00+

01

(p3423[14 HI4) sseldsaylly  ceWIdE20c68 — F
NOILvH31300V A 8IH "3ddN H3IINISSvd "vY3d

Jasu gy 32 S,9 Tp'89 = WNWIXeH 33SW §L 38 S.9 €L°8- = UNUTUIH

HdY 2°19 HdW BE :paads (PTEOAW) UNIWNT L3TOHAZHI /6671 LN3NOdWOI
(B661-61-20 :31v0 1S3lL LIOVdWI vd3Llv Q33dS HOIH 1631




QE ¥} _LEB1-10-80°

—
©

WDJRRsRY YR

 (50N0D3S)

— — - - — — — — <
-~ o [3,] el (%4 n —_ =]

NI

o < <
< & &

k0’

€0’

20’
10

-
20~

(P3Ja3[ 14 HI4) ssejduailry

984" 146¢0468

NOILVHY3IN303V LNVAONNA3Y A 9IH H3ddN HIINISSVd Hv3d

U gy 18596263 = unutxey

398U §, 1R S,9 97°(- « UNUTUTH

Hd¥ 2°19 HdW BE :paadsg

(T TOAN)

YNIWNT L370dA3HD L6617

-ININOJIW0OJ

LB61-B61-20 :31v0 1S3L

LOVJWI 7vdH3LVT 033dS HOIH 1S3L

0c-

0c

oy

09

08

00}

0t

5.3

B-117




20~

‘ =T

M\

EILEBRR (SON0J3S) JIL
5 & & & & ¥ B & 2 - 8 g 8 & & 8 ®8 = ° =
g N o

{paJadfid Hldl sse[3s83(ts  9cd" 14620468

NOILYH3TI332V A 814 Y3IMOT HY3IN3ISSVd dvid

JsW Iy e 5,9 [B°28 = WNUIXEW

J3sW 0L 38 S.9 I2ke~ = UNUIUTH

HdX 219 HdW 8g :paads (PTTOANW)

YNIWNT 1370HA3HD L6671 IN3INOJWOD

LB6T-61-c0 JLvd 1S3l

LIOVAWI 7vdH3LVT Q33dS HIIH 1S53l

02-

02

ov

03

08

oot

(A3

S.9

B-118




TR (SONOD3S)  WIL

- — - - — -
w o ~ (=] (3.} s

10
10"~
c0'-

— o o
3 =2

¥’
€0°
a0

- = =1 =2
— [r=] o w

€l
el

oy

09

B-119

N 08

00!

02}

(P3023(14 Y1J) SS{I9IYS /94" 162068 — |}
NOIL1lvHy3333v INVAONNG3Y A d9Id Y3MOT1 YIINISSVd dvid

235U Oy 30 5,9 89'€Q = UNUIXEH 950 0/ I8 5,9 G2'Ge- = WNWIUIW
HdY 2°'19 HdW B8E :p8ads :lﬁo>_>: YNIWNT 1310HAIHD /667 1ININOdWOD
£L66T-6T-20 :31vad 1S31 LOVAWI 7vdH3LVT1 d33dS HI9IH 1S31




%9 SRR (SON0DIS)  TWIL
5 5 % & ® & B k8 =B =~ B B & &8 & B B B B ° = B8
\\\\\/ 0e-
J— /N
i N, s S et vt Va / \I
~— [ N 0

02

S.9

or

09

B-120

08

00¢

ocl

(paUaY[ 14 YId) SSe[2Ja[Ld /2B 13520468 b

NOILvH3T1300V A 3NIdS H3MOT H3ON3SSVd "v3d

350 2y 05,0 89°GL = LIWIXEN 2850 29 3 5.9 9L 6~ = LNULUTH

HdX 279 HdW 8 :P33ds (PTTOAW) VNIWNT L3INO0HA3HO 4667 IN3INOdWOI
LOVAWI Tvd31v 033dS HIOIH 1531

L667-61-20 :31va 1S3l




e (SONOJ3S) JWIL

— — — (=4 [ o
(2~ — o (== ~

0
€0°
a0
10
1~
c0’-

[~ o
o (%))

Vi
et

- — — — —
U= [=~] -~ o (5]

02-

S AN

0

5.3

09

B-121

08

001

0t

(paJa3[t4 HI4) Sser4a3fty  e9yls62068 |
NOILVH31320V LNVAONNCO3H A 3INIAS "3IMOT HIONISSVd dv3d

Ja5U gy 3@ 5,9 EE'OL - UNUTXEH Jasu €9 1@ 5,0 66°¢LE- - UNUTULH

HdX 2°'T9 Hdw 8€ :paadg (FTTOAW) VNIWNT L3T0YAIHD £667 LNINOJWOD
(B661-61-20 :31vd 1S3l LIVAWI vg3ivl 033dS HIIH (LSHlL




SLERs (SONODIS)  WIL

—

]
€0’
e
10
10 -
e0 -

.l’ .f' - — e el (s - St [e=) [ (=) (=] [=)
w© = ~ o o S ta n - @ =3 ~ o o

02-

TN

02

5.9

oy

09

B-122

08

oot

oci

(PaJa1114 HIJ) SSIURITS 824 1d620068 — |
NOILVY31333V A SIAT3d HIINISSVd Hv3H

295U G 12 §.9 91°G2l = WnWLXew 3950 g, € .9 (8Gi- = UNLUIH

HdX 219 HdW 8E :paads (PETOAW) VNIWNT L3T0YA3HD L6667 LN3NOJWOD
LB61-61-20 31va LS3l1 10VdWI "tvg3lvl 033dS HIOIH 1631




LR R (SON0J3S) Il
0¢-
\\/\\l/
N_ L ™~
\ -
0¢ N
w)
oy
o
a
09 E
08
00}
. - oct
(p3JaI[TJ Y14} SSe[IJPAILd  B6CH 146¢0.68 ¥
NOILVH3I1333V LNVONNO3Y A SIATI3d W39N3SSVd dv3d
JasU O 32 5,9 [€'92] = wnwixe 2350 g/ 10 §.9 pI'Gi- = WAWIUTK
HdX 2°'19 HdW 8E :paads (FTTOAW) ¥YNIWNT 13704A3HD /66T LININOJWOI
£L66T-61-20 31va 1831 1OVAWI 1vd31v1 033dS H9IH 1831




,,,,,,,,

APPENDIX C
SID CONFIGURATION AND PERFORMANCE VERIFICATION




REPORT NO. MGA-97-DC21

DUMMY PERFORMANCE CALIBRATIONS

NEW CAR ASSESSMENT PROGRAM
SIDE IMPACT TEST

1997 CHEVROLET LUMINA 4-DOOR
NHTSA NO. MV0114

MGA PROVING GROUNDS
5000 WARREN ROAD
BURLINGTON, WI 53105

Test Date: February 19, 1997

Report Date: March 11, 1997

FINAL REPORT

Prepared For:

U.S. DEPARTMENT OF TRANSPORTATION
NATIONAL HIGHWAY TRAFFIC SAFETY ADMINISTRATION
OFFICE OF CRASHWORTHINESS STANDARDS
ROOM 5313, NPS-10
400 SEVENTH STREET, S.W.

Washington, D.C. 20590




DUMMY S/N:

DUMMY S/N:

DUMMY S/N:

DUMMY S/N:

DUMMY S/N:

DUMMY S/N:

270

269

270

269

270

269
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PRE-TEST CERTIFICATION DATA

PRE-TEST CERTIFICATION DATA
POST-TEST CERTIFICATION DATA
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POST-TEST INSPECTION CHECKLIST
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VEHICLE AND DUMMY TEMPERATURE
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PRE-TEST CERTIFICATION DATA

Front Dummy Serial Number: 270

11




External Dimensions:
Thorax Impact Test:

Pelvic Impact Test:

Abdominal Compression Test:

Lumbar Flexion Test:

Calibration Test Results Summary

Dummy Serial Number: 270

Pre-Test Calibration

The dummy passed all external dimension requirements.

The thorax passed all impact test requirements.

The pelvis passed all impact test requirements.

The abdomen passed all compression test requirements.

The lumbar passed all flexion test requirements.

1-2



SIDE IMPACT DUMMY CONFIGURATION AND PERFORMANCE VERIFICATION DATA

DUMMY NO.: _270 DATE OF VERIFICATION: _February 17, 1997

DESCRIPTION SPECIFICATION TEST RESULTS

SH - Seated Height 35.0" - 35.8" 35.2
RH - Rib Height 19.75" - 20.50" 20.50
HP - Hip Pivot Height 3.9" ref. 3.9

RD - Rib From Back Line 9.0"t0 9.5" 9.5

KV - Knee Pivot From Back Line 20.1" - 20.7" 20.6
SW - Knee Pivot to Floor 19.3" - 19.9" 19.5
HW - Hip Width 14.0" - 15.4" 15.0

|
MEASUREMENTS BY: Q:w /\j \;é_

APPROVED BY: %ﬁ/ Aadedn

1-3
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MGA RESEARCH CORPORATION

THORAX IMPACT TEST
SIDE IMPACT DUMMY (SID)
DATE: February 17, 1997
DUMMY NUMBER: 270 TEST NUMBER: D97462
TEST PARAMETER SPECIFICATION TEST RESULTS

TEMPERATURE 66-78°F 70°
RELATIVE HUMIDITY 10 - 70% 16%
PROBE SPEED 13.8 - 14.2 fps 14.2
UPPER RIB 37-46¢'s 43
LOWER RIB 37-46g's 41
LOWER SPINE 15-22g's 22

TEST MEETS SPECIFICATIONS

TECHNICIAN Tm M]LQ_\

APPROVED BY %M L he —
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MGA RESEARCH CORPORATION

PELVIS IMPACT TEST
SIDE IMPACT DUMMY (SID)
DATE: February 17, 1997
DUMMY NUMBER: 270 TEST NUMBER: _D97463
TEST PARAMETER SPECIFICATION TEST RESULTS
TEMPERATURE 66 - 78°F 70°
RELATIVE HUMIDITY 10 - 70% 16%
PROBE SPEED 13.8 - 14.2 f/s 14.0
PELVIS ACCELERATION 40 - 60 g's 53

TEST MEETS SPECIFICATIONS

TECHNICIAN \ | "o [ X~ {4

7 14

APPROVED BY % /M/
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MGA RESEARCH CORPORATION

ABDOMINAL COMPRESSION TEST
(PRELOAD = 10 LBS)

SIDE IMPACT DUMMY (SID)
DATE: February 14, 1997
DUMMY NUMBER: 270 TEST NUMBER: D97464
TEST PARAMETER SPECIFICATION TEST RESULTS

TEMPERATURE 66 -78°F 70°
RELATIVE HUMIDITY 10 - 70% 15%
FORCE @ 0.5 in 23.3-36.51bs 29.7
FORCE @ 0.75 in 36.7 - 49.8 Ibs 41.8
FORCE @ 1.0 in 50 - 63 Ibs 55
FORCE @ 1.3 in 73 - 88 Ibs 75

TEST MEETS SPECIFICATIONS

. - 'i
TECHNICIAN \J,;\ l\j Jé——'

APPROVED BY _%/ //M/
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MGA RESEARCH CORPORATION

LUMBAR FLEXION TEST
SIDE IMPACT DUMMY (SID)
DATE: February 14, 1997
DUMMY NUMBER: 270 TEST NUMBER: _D97465
TEST PARAMETER SPECIFICATION TEST RESULTS

TEMPERATURE 66 - 78° F 70°
RELATIVE HUMIDITY 10 - 70% 15%
FORCE @ 0° 0- 61lbs 0
FORCE @ 20° 22 - 34 Ibs 24
FORCE @ 30° 34 - 46 Ibs 39
FORCE @ 40° 46 - 58 Ibs 51
RETURN ANGLE 12° maximum 10

TEST MEETS SPECIFICATIONS

TECHNICIAN > | e L
APPROVED BY _4cfne— Ao oo —
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PRE-TEST CERTIFICATION DATA

Rear Dummy Serial Number: 269
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External Dimensions:

Thorax Impact Test:

Pelvic Impact Test:

Abdominal Compression Test:

Lumbar Flexion Test:

Calibration Test Results Summary

Dummy Serial Number: 269

Pre-Test Calibration

The dummy passed all external dimension requirements.

The thorax passed all impact test requirements.

The pelvis passed all impact test requirements.

The abdomen passed all compression test requirements.

The lumbar passed all flexion test requirements.



SIDE IMPACT DUMMY CONFIGURATION AND PERFORMANCE VERIFICATION DATA

DUMMY NO.: _269 DATE OF VERIFICATION: February 17, 1997
DESCRIPTION SPECIFICATION TEST RESULTS
SH - Seated Height 35.0" - 35.8" 35.1
RH - Rib Height 19.75" - 20.50" 20.00
HP - Hip Pivot Height 3.9" ref. 3.9
RD - Rib From Back Line 9.0" to 9.5" 9.3
KV - Knee Pivot From Back Line 20.1" - 20.7" 20.4
SW - Knee Pivot to Floor 19.3" - 19.9" 19.4
HW - Hip Width 14.0" - 15.4" 15.1
Ty
MEASUREMENTS BY: > | ol A

APPROVED BY: ////«// %4//%(,/'




MGA RESEARCH CORPORATION

THORAX IMPACT TEST
SIDE IMPACT DUMMY (SID)
DATE: February 17, 1997
DUMMY NUMBER: _ 269 TEST NUMBER: _D97452
TEST PARAMETER SPECIFICATION TEST RESULTS

TEMPERATURE 66 - 78° F 70°
RELATIVE HUMIDITY 10 - 70% 14%
PROBE SPEED 13.8 - 14.2 fps 14.0
UPPER RIB 37-46¢'s 43
LOWER RIB 37-46g's 44
LOWER SPINE 15-22 g's 21

TEST MEETS SPECIFICATIONS

TECHNICIAN q;.\ L} V/
APPROVED BY /4 WW
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MGA RESEARCH CORPORATION

PELVIS IMPACT TEST
SIDE IMPACT DUMMY (SID)
DATE: February 17, 1997
DUMMY NUMBER: _ 269 TEST NUMBER: D97453_
TEST PARAMETER SPECIFICATION TEST RESULTS
TEMPERATURE 66 - 78°F 70°
RELATIVE HUMIDITY 10 - 70% 14%
PROBE SPEED 13.8-1421/s 13.9
PELVIS ACCELERATION 40-60g's 57

TEST MEETS SPECIFICATIONS

4
ol
TECHNICIAN d};m‘ -

APPROVED BY /é/mz// At e —
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MGA RESEARCH CORPORATION

ABDOMINAL COMPRESSION TEST
(PRELOAD = 10 LBS)

SIDE IMPACT DUMMY (SID)
DATE: _February 14, 1997
DUMMY NUMBER: _ 269 TEST NUMBER: _D97454
TEST PARAMETER SPECIFICATION TEST RESULTS
TEMPERATURE 66 - 78° F 70°
RELATIVE HUMIDITY 10 - 70% 15%
FORCE @ 0.5 in 23.3 -36.5 Ibs 33.6
FORCE @ 0.75 in 36.7 - 49.8 Ibs 45.9
FORCE @ 1.0 in 50 - 63 Ibs 59
FORCE @ 1.3 in 73 - 88 Ibs 78

TEST MEETS SPECIFICATIONS

TECHNICIAN * | oo /J/;é—*

APPROVED BY w2 //{Mz/‘f/—f
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MGA RESEARCH CORPORATION

LUMBAR FLEXION TEST
SIDE IMPACT DUMMY (SID)
DATE: February 14, 1997
DUMMY NUMBER: _ 269 TEST NUMBER: _D97455
TEST PARAMETER SPECIFICATION TEST RESULTS

TEMPERATURE 66 - 78° F 70°
RELATIVE HUMIDITY 10 - 70% 15%
FORCE @ 0° 0- 6lbs 0
FORCE @ 20° 22 - 34 Ibs 27
FORCE @ 30° 34 - 46 Ibs 41
FORCE @ 40° 46 - 58 lbs 52
RETURN ANGLE 12° maximum 3°

TEST MEETS SPECIFICATIONS

Y A
TECHNICIAN l,w“
APPROVED BY __ 47,2 %/Z/z%/y
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POST-TEST CERTIFICATION DATA

Front Dummy Serial Number: 270
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External Dimensions:

Thorax Impact Test:

Pelvic Impact Test:

Abdominal Compression Test:

Lumbar Flexion Test:

Calibration Test Results Summary

Dummy Serial Number: 270

Post-Test Calibration

The dummy passed all external dimension requirements.

The thorax passed all impact test requirements.

The pelvis did not pass all impact test requirements.

The abdomen passed all compression test requirements.

The lumbar passed all flexion test requirements.
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SIDE IMPACT DUMMY CONFIGURATION AND PERFORMANCE VERIFICATION DATA

DUMMY NO.: _270 DATE OF VERIFICATION: March 3, 1997

DESCRIPTION SPECIFICATION TEST RESULTS

SH - Seated Height 35.0" - 35.8" 352
RH - Rib Height 19.75" - 20.50" 20.50
HP - Hip Pivot Height 3.9" ref. 3.9

RD - Rib From Back Line 9.0"to 9.5" 9.5

KV - Knee Pivot From Back Line 20.1" -20.7" 20.6
SW - Knee Pivot to Floor 19.3% - 19.9" 19.5
HW - Hip Width 14.0" - 15.4" 15.0

MEASUREMENTS BY:\ f M-.Lé ~
APPROVED BY: __4n Awdlads —




MGA RESEARCH CORPORATION

THORAX IMPACT TEST
SIDE IMPACT DUMMY (SID)
DATE: _February 25, 1997
DUMMY NUMBER: _ 270 TEST NUMBER: _D97522
TEST PARAMETER SPECIFICATION TEST RESULTS

TEMPERATURE 66 -78°F 70°
RELATIVE HUMIDITY 10 - 70% 15%
PROBE SPEED 13.8 - 14.2 fps 14.1
UPPER RIB 37-46g's 44
LOWER RIB 37-46g's 42
LOWER SPINE 15-22¢g's 22

TEST MEETS SPECIFICATIONS

h ! /? )
TECHNICIAN _ " f P J ‘é_.

: >
APPROVED BY %H/ %/%4/
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MGA RESEARCH CORPORATION

PELVIS IMPACT TEST
SIDE IMPACT DUMMY (SID)
DATE: February 25, 1997
DUMMY NUMBER: _270 TEST NUMBER: _D97523
TEST PARAMETER SPECIFICATION TEST RESULTS
TEMPERATURE 66-78°F 70°
RELATIVE HUMIDITY 10 - 70% 15%
PROBE SPEED 13.8-14.21/s 14.0
PELVIS ACCELERATION 40 - 60 g’s 64*

* TEST DID NOT MEET SPECIFICATIONS

TECHNICIAN gw /p-élv/ﬁ_‘_
APPROVED BY W /7/%;4/
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MGA RESEARCH CORPORATION

ABDOMINAL COMPRESSION TEST
(PRELOAD = 10 LBS)

SIDE IMPACT DUMMY (SID)
DATE: March 3, 1997
DUMMY NUMBER: _ 270 TEST NUMBER: _D97524
TEST PARAMETER SPECIFICATION TEST RESULTS
TEMPERATURE 66-78°F 70°
RELATIVE HUMIDITY 10 - 70% 20%
FORCE @ 0.5 in 23.3-36.51bs 30.3
FORCE @ 0.75 in 36.7 - 49.8 Ibs 41.7
FORCE @ 1.0 in 50 - 63 Ibs 55
FORCE @ 1.3 in 73 - 88 lbs 75

TEST MEETS SPECIFICATIONS

TECHNICIAN 'Tm /J‘,é_.

APPROVED BY A Ao Sl —
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MGA RESEARCH CORPORATION

LUMBAR FLEXION TEST
SIDE IMPACT DUMMY (SID)
DATE: _February 28, 1997
DUMMY NUMBER: _ 270 TEST NUMBER: _D97525
TEST PARAMETER SPECIFICATION TEST RESULTS

TEMPERATURE 66-78°F 70°
RELATIVE HUMIDITY 10 - 70% 20%
FORCE @ 0° 0- 61lbs 0
FORCE @ 20° 22 - 34 Ibs 24
FORCE @ 30° 34 - 46 Ibs 37
FORCE @ 40° 46 - 58 Ibs 52
RETURN ANGLE 12° maximum 1°

TEST MEETS SPECIFICATIONS

‘ o J? 27
TECHNICIAN \ | o 05

APPROVED BY é/”/ /{Z/dﬂ/e/
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POST-TEST CERTIFICATION DATA

Rear Dummy Serial Number: 269




External Dimensions:

Thorax Impact Test:

Pelvic Impact Test:

Abdominal Compression Test:

Lumbar Flexion Test:

Calibration Test Results Summary

Dummy Serial Number: 269

Post-Test Calibration

The dummy passed all external dimension requirements.

The thorax did not pass all impact test requirements.

The pelvis did not pass all impact test requirements.

The abdomen passed all compression test requirements.

The lumbar passed all flexion test requirements.

4-2



SIDE IMPACT DUMMY CONFIGURATION AND PERFORMANCE VERIFICATION DATA

DUMMY NO.: _269

DATE OF VERIFICATION: _March 3, 1997

DESCRIPTION SPECIFICATION TEST RESULTS

SH - Seated Height 35.0"-35.8" 35.1

RH - Rib Height 19.75" - 20.50" 20.00

HP - Hip Pivot Height 3.9" ref. 3.9

RD - Rib From Back Line 9.0" t0 9.5" 9.3 it
KV - Knee Pivot From Back Line 20.1" - 20.7" 20.4

SW - Knee Pivot to Floor 19.3" - 19.9" 19.4

HW - Hip Width 14.0" - 15.4" 15.1

il
MEASUREMENTS BY: \ "o oA, 0L

APPROVED BY: ﬁ;// M/W
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MGA RESEARCH CORPORATION

THORAX IMPACT TEST
SIDE IMPACT DUMMY (SID)
DATE: _February 24, 1997
DUMMY NUMBER: _ 269 TEST NUMBER: _D97512
TEST PARAMETER SPECIFICATION TEST RESULTS
TEMPERATURE 66 - 78° F 70°
RELATIVE HUMIDITY 10 - 70% 16%
PROBE SPEED 13.8 - 14.2 fps 14.1
UPPER RIB 37-46 g's 50+
LOWER RIB 37-46g's 43
LOWER SPINE 15-22g's 21

TEST DOES NOT MEET SPECIFICATIONS

TECHNICIANQ S },/:VL
APPROVED BY % ,M
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MGA RESEARCH CORPORATION

PELVIS IMPACT TEST
SIDE IMPACT DUMMY (SID)
DATE: _February 25, 1997
DUMMY NUMBER: _ 269 TEST NUMBER: _D97513
TEST PARAMETER SPECIFICATION TEST RESULTS
TEMPERATURE 66 - 78° F 70°
RELATIVE HUMIDITY 10 - 70% 16%
PROBE SPEED 13.8-14.2 s 14.0
PELVIS ACCELERATION 40-60 g's 68*

* TEST DID NOT MEET SPECIFICATIONS

TECHNICIANWM t}w/ Jé——'

APPROVED BY /%/ /Z/%X%/ |
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MGA RESEARCH CORPORATION

ABDOMINAL COMPRESSION TEST
(PRELOAD = 10 LBS)

SIDE IMPACT DUMMY (SID)
DATE: _March 3, 1997
DUMMY NUMBER: _ 269 TEST NUMBER: _D97514
TEST PARAMETER SPECIFICATION TEST RESULTS
TEMPERATURE 66-78°F 70°
RELATIVE HUMIDITY 10 - 70% 20%
FORCE @ 0.5 in 23.3 - 36.5 Ibs 344
FORCE @ 0.75 in 36.7 - 49.8 Ibs 47.5
FORCE @ 1.0in 50 - 63 Ibs 62
FORCE @ 1.3 in 73 - 88 lbs 86

TEST MEETS SPECIFICATIONS

TECHNICIAN - ) o Mﬁ l\

APBROVED BY _ftp” o toe lir —
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MGA RESEARCH CORPORATION

LUMBAR FLEXION TEST
SIDE IMPACT DUMMY (SID)
DATE: February 28, 1997
DUMMY NUMBER: _ 269 TEST NUMBER: _D97515
TEST PARAMETER SPECIFICATION TEST RESULTS

TEMPERATURE 66-78°F 70°
RELATIVE HUMIDITY 10 - 70% 20%
FORCE @ 0° 0- 61bs 0
FORCE @ 20° 22 -341lbs 32
FORCE @ 30° 34 - 46 Ibs 41
FORCE @ 40° 46 - 58 Ibs 46
RETURN ANGLE 12° maximum 3°

TEST MEETS SPECIFICATIONS

)
' N
TECHNICIAN _\ ] o LLé_/

> PR
APPROVED BY _finisr Amdboaios—
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POST-TEST DRIVER DUMMY INSPECTION CHECKLIST

Type: Side Impact Dummy

Serial Number: 270

Inspected By:

Tim Michnay

Date: February 25, 1997

Part

Skin

Head
Neck
Spine box
Rib cage
Sternum
Lumbar spine
Abdomen
Pelvis
Upper legs
Knees
Lower legs
Ankles
Feet

Joints
Other

Items Checked

visual inspection

visual, ballast, accelerometer mount
visual

visual, ballast, weldment, accelerometer mount
visual, measure

visual

visual

visual

visual, palpate, accelerometer mount
visual

visual

visual, range of motion

visual, range of motion

visual, range of motion

1to 2 grange

Pelvis failed impact test--Replaced.

NOTES: (include component/problem/action/reason):

5-1

Comments

OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK



POST-TEST PASSENGER DUMMY INSPECTION CHECKLIST

Type: Side Impact Dummy

Serial Number: 269

Inspected By:

Tim Michnay

Date: February 24, 1997

Part

Skin

Head
Neck
Spine box
Rib cage
Sternum
Lumbar spine
Abdomen
Pelvis
Upper legs
Knees
Lower legs
Ankles
Feet

Joints
Other

Items Checked

visual inspection

visual, ballast, accelerometer mount

visual

visual, ballast, weldment, accelerometer mount
visual, measure

visual

visual

visual

visual, palpate, accelerometer mount

visual

visual

visual, range of motion

visual, range of motion

visual, range of motion

1 to 2 g range

Arm foam damaged on impact side--Replaced.
Pelvis failed impact test--Replaced.

NOTES: (include component/problem/action/reason):

Comments
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APPENDIX D
TEST EQUIPMENT LIST AND CALIBRATION INFORMATION
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