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APPENDIX A 

DYNAMIC TESTS 



CONTEYTS OF AP?ENDIX h 

An "x" i n d i c a t e s  t h a t  t h i s  graph i s  inc luded  i n  t h e  appendix.  
The s h e e t s  a r e  n o t  pag ina ted  s o  t h a t  s l i d e s  may be made of them. 
The o r d e r  of t h e  s h e e t s  marked "x" a r e  from l e f t  t o  r i g h t ,  and from 
top  t o  bottom. 
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............................ ---------- ---------- 
. .7 ,. -, =.rr - - w  -T Cn,;, AC,,LLA,~:,AONS ( J ) 

?-A aco ... - 6  4 5 1  11 4 7 1  
8 - L  ~ C C  ... - 5  4 3 5  2 7  4 6 3  
I - S  acc ... -11 4 3 3  1 9  431  
5 e s " i  ton t . . . 2 4 6 9  

............................ ---------- ---------- 
m m p - .  - 3 . m -  - 2JLir;S t t ~ ~ t , t ~ . n , ~ 0 N ; r  [ 2 ) 

2'-A acc . . . -15 47; 19 4 8 4  
K-L acc . . - 3  5 7 5  2 3  4 7 2  
I-S 3cc ... - 9  4 2 2  I 5  l r7 l  
d e s ~ i  t ~ n  t . . . 2 d  471 

............................ ---------- ---------- 
S e  CSLSMN S3TiCZS ( L5 ) 

FX (A-i) n e e  - 2 3 3  4 1 5  2 2  4 5 7  
FY (L-2) ... - 2 2 2  4 7 7  i 3 5  445 
FZ (I-:) . . a  2 2  4 5 4  230 5 3 5  
A e s u l  t i in  t . . . 3 0 3  414 

............................ ---------- - --------- 
KNEE & BELTS ~ ~ : I D S  ( L5 ) 

LT h e a  . . . 
iiT Knee ... 
LT 2 , e l t  ... - 8  526 
ill' S e l i  ... -40  5 6 7  
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Time Histories ITA Q-1 (1) 



Time Histories ITA Q-1 (1) 



Time Histories ITA Q-1 (2) 



Time Histories ITA Q-1 (2) 



---------------------------- 
tiSAG AZCZLZSATI3LiS ( G I  

P-A acc ... 
3-L cicc ... 
f-S oCC ... 
i i e s ~ l t ~ n t  ... 

Cd3SZ ACZEiLhSTIONS ( 2 )  
2-4 azc ... 
R - i  acc . . . 
I-S dCC e e .  

Eessi t a n  t . . . 
---------------------------- 
F Z L V i S  AZCELZRATI3NS ( Z ) 

?-A acz ... 
3-L acc ... 
i-S acc . . .  
fiesul t a n  t . . . 

S U M M A S ?  
Min 3 mszc i 4 3 ~  6 m~ec ---------- - - - - - e m - - -  



HIC = 606 

LA DY W SB DEC 11, 1981 PEAKS 

I-S acc -95 
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P-A acc 
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-J sI 
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- - 
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1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ~ ~ ~ 1 1 1 1 1 1 1 , 1 1 -  

h:- - - -  - -- - ------ --- 
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Time Histories ITA Q-2 (1) 



Time Histories ITA Q-2 (1) 



Time Histories ITA Q-2 (2) 



Time Histories ITA Q-2 (2) 



Lit D f  ;I j% ... lesz  s o m  '-+-.' v 3 S U !4 1.; n 5 ',; 
Y i n  3 msec 3 msec ---------------------------- --- ------- ------- - -- 

htAD X C t L Z S A T I 2 N S  ( ) 
2-A acc . . . -15 2 9 2  223 3 5 3  
R-L d c i  . . . - 3  354 320 353 
I-S acc ... 1 3 5 3  1 7 6  3 5 3  
t i e s ~ l t ~ n t  . .. 417 353  

............................ ---------- ---------- 
q nr,--  TVJ 9 n- 2L;L'JIS ~L,LL,,,,,,,~N~ [ S ) 

?-A aci: ... -10 3 2 3  4 359 
H-L ucc m a .  3  4 7 5  1 7  362  
I - S  ~ C C  ... -6 3 5 5  iS 3 6 6  
i i e s ~ l  tunt . . . 21 366 

---------------------------- ---------- ---------- 
5. C3L;jMN M31.1231=1S ( I:;-LL ) 

i.Ix (A-2) e r n .  -2139 295 1771 255 
M y  (L-2) ... -993 3;17 1L36 2 d 4  
i p l z  (I-:) ... 
R e s u l t ~ n t  . . . 2535 632  
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PEAKS LA DY W SB DEC 11, 1981 

I-S acc 

R-L acc 
u) -I 

P-A acc 

Resultant w -1 
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CHEST ACCELERATIONS ( G ) 

11: - ------------------ - 

1 1 1 1 1 8 1 1 1 1 ~ 1 1 1 ~ ~ 1 1 ~ ~ ~ I I I I ~ I I ~ K m 1 1  
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DEC 11, 1981 PEAKS 

RT Belt 

LT Belt 
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Time Histories ITA Q-3 (1) 



Time Histories ITA Q-3 (1) 



Time Histories ITA Q-3 (2) 



From HSRI-176 t o  81-SORT, f i l e  171: /9/10/11/12/13/14/-/-/ DEC 2, 1981 



ITA 3 w r a t ~ r  R e s t r a i n t  Zzstinc, Praqraru. 3;~:: ;I-DZZ-B~ ----------------------------------------------------------- ----------------------------------------------------------- 

............................ 
E E A 2  RZCZLEiiATIGNS ( 2 )  

P-A acc a a a 

3-L ' icc a m .  

I - S  ace . . • 
3ess l tun t  ... 
t i I C  = 1166 a a a  

............................ 
C 3 Z S Z  ACZLLZLATIdNS ( G ) 

2-A ace • • • 

3- i  acc ... 
I - S  acc a m .  

Fiesaltant ... 
---------------------------- 
P ' T  V;S A"F--'  " T T  7 -  

-rb rL~~~i?s . r . i - rJ t . *~  ( ; ) 
2-A acc . • . 
ti-L dcc ... 
I-S dci m a .  

R e s d t * n t  . 

S I J W M R 3 Y  
Min 3 msec blax GJ msec ---------- ---------- 



- ooz 



LA DY W AR DEC 11, 1981 PEAKS 

4 I-S acc - 18 

R-L acc 

P-A acc 

~ l l l 1 8 1 1 1 r u l l l l ~ ~ ~ ~ ~ ~ ~ ~ I 1 8 1 1 1 1 8 1 1 ~  

\;t QI Resultant 

250 300 350 400 450 500 550 rnsec 
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Time Histories ITA R-1 (1) 



Time Histories ITA R-1 (1) 



Time Histories ITA R-1 (2) 



Time Histories ITA R-1 (2) 



l e s t  No. ii-2 

---------------------------- 
HEAD ACCZLESATISNS ( G )  

?-A acc . * a  

R-L acc . . . 
I -S  acc . . . 
L e ~ u l t ~ ~ t  a * .  

---------------------------- 
CbiZST ACtEiEr\ATIG!JS ( s ) 

P-A acc ... 
8-L acc ... 

' I - S  acc ... 
a z s u l t a n t  ... 

---------------------------- 
P Z L V I S  ACCELEXATI3NS ( S ) 

P-A acc . . . 
R-L acc 0 . .  

I - S  acc ... 
R e s a i t u n t  ... 

S U ! I I M A R Y  
Mia 3 mscc Max a msec --- ------- ---------- 

---------------------------- --- ------- 
S. CCILJMN td3KZlJTS ( I G - L E  1 

MX (A-2) * m e  -2099 299 
My (L-2)  • . . -779 3 4 7  
MZ (1-2) . • . 
Resul ton t . . . 

---------------------------- --- ------- 
K:JZE & BZLTI; L3Jr;)S ( L3 ) 

LT Knee ... 
KT ;;nee ... 
LI s e l t  . . 
FiT j e l ~  ... 
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From HSRI-175 t o  81-SORT, f l l e  166: /1/2/3/4/5/6/7/8/ DEC 2, 1981 



Time Histories ITA R-2 (I) 



From HSRI-176 t o  8 1-SORT, f l l e  176: /1/2/3/4/5/6/7/8/ DEC 2, 1981 



Time Histories ITA R-2 (2) 



ITA aperator Rcstraint T z s t i n q  Prosras.  HSRI: il-DZ2-61 ----------------------------------------------------------- ----------------------------------------------------------- 
LA Dl '  U X R  Test ;id. R-3 S U M M R S ?  

Yin 3 rnsec Max 6 n;sec 
(1.. t1;4D AZCSLEGATISIJS ( G 1 

?-A ~ C C  • • • -24 439 131 505 
8-L acc; . . . - 8  3 3 9  243  535 
I-S acc . . . -132 5 0 4  155 SO5 
3 e s ~ l t o : ~ t  ... i 3 E  SO4 

CHZST ;iCCELEEATIONS ( G ) 
?-A acc . . . -22 463 11 510 
R-L acc . . .  -15 5iO 32 506 
I-s acc ... -12 499 a 430 
Ressltant . . . 35 506 

---------------------------- ---------- ---------- 
P E L V I S  ACCZLEEA223NS ( 3 ) 

2-A acc ... -a6 427 39 503 
R-L acc ... -;7 4 3 5  1 2 6  428 
I-S acc ... -21 437 75 427 

. . Resu l t~n t  ... 165 427 

---------------------------- ---------- ---------- 
S. CCIL3M:J F3ECLS ( LE ) 

FX (A-r") a * @  -436 4 7 3  206 4 4 2  
FY ( ~ - i i ~  . . . -232 4 5 5  139 4a2 
FZ (I-:] ... -131 409 7 5 9  434 
Zesul tan t . . . 564 4 6 6  

---------------------------- ---------- ---------- 
KNZZ & BELTS LaADS ( L3 ) 

iT Knee . . . 
FiT Xnec ... 
iT 5el t  . . . 
RT Selr ... 
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DEC 11, 1981 PEAKS 

Az (I-S) 

AY (L-R) 

A X  (A-P) 

Resultant 

TRUCK DECELERATIONS ( G ) 
600 rnsec 







Time Histories ITA R-3 (1) 



Time Histories ITA R-3 (1) 



Time Histories ITA R-3 (2) 



Time Histories ITA R-3 (2) 



TTA 3oerator  Ecstraint h s t i n c  P r ~ q r a o .  HSHI: I I - D E C - 8 1  ----------------------------------------------------------- ----------------------------------------------------------- 
LA Di' ;i/3 Sij l e s t  No. S-1 

---------------------------- 
e -  -". - + , . p  ti5AD FIZC;,tnt.I,~ira ( G ) 

2-h  a c i  . . .  
5-L acc ... 
1-S dCC 8 . 0  

3esu l t un t  ... 

C ~ Z S ~  ~ c - r ;  ,;,,.tATIONS 2 . 7  ( G ) 

?-A acc ... 
H-L acc . . .  
I-S acc . . *  
Rewl tdn t . . . 

S U M M A 9 Y  
Clin 3 mscc Max 3 asec --- ------- ---------- 

--------------.--------.---- ---------- 
PZLVIS  kZCELCEATI3NS [ S ) 

? - A  acc ... - 3 2  398 
3-L acc . . .  -19 3 9 5  
I - S  acc . . .  - 2 3  395 
Resul tant  . . . 

............................ ---------- 
T3UCK 3EZEiEEA213NS ( S ) 

AX (A-3) 0 . 8  - 1 4  3 3 5  
Ay (L-S) 0 . .  -9 539 
AZ (I-:) e . 8  -11 3 4 4  
iies;itdnt . . . 
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Time Histories ITA S-1 (1) 



Time Histories 
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Time Histories ITA S-1 (2) 



Time Histories ITA S-1 ( 2 )  



ITA O ~ e r a t o r  Restraint T 2 s t i n q  Prosram. HSRI: 1 1 - D E C - 8 1  ----------------------------------------------------------- ----------------------------------------------------------- 
Lh D Y  # / 3  S'3 T e s t  !do. S-2 

............................ 
P-A acc ... 
R-L 3 C C  ... 
1-S acc ... 
R e s ~ l t a t  ... 
H I C  = 1546 a * .  

............................ 
CHEST ACCELELATIONS ( S ) 

P-A acc . . . 
R-L acc ... 
'I-S acc ... 
R e s ~ l t a n t  ... 

PELVIS AZCELERATIDNZ i 2 ) 
?-A acc ... 
R-L ~ C C  0 . .  

X-S acc ... 
R e s ~ l t c i n t  . . . " .  

- - - - - - - - - 

S o  COLZMN FOFiCZS ( LB ) 
FX (A-2)  • • • 

Fy (L-2) • • • 

FZ (1-3) • • • 

R e s u l t a n t  ... 
............................ 
S. C3L'JMN M314EiJTS ( XIi-Li3 ) 

MX (A-2) 0 . .  

My (L-2) • • • 

MZ (1-3) 0.. 

R e s u l t h n t  . . . 

S U M M A R Y  
Min 3 msec Max 3 msec ---------- ---------- 

iib4ZZ & BZLTS LOADS ( LS ) 
iT Knee . . .  
iiT tine2 . . . 
LT 5el t  ... 0 0 0 0 
RT 6el: ... 0 3 0 0 
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From HSRI-175 t o  81-SORT, f i l e  163: /1/2/3/4/5/6/7/8/ DEC 2, 1981 



Time Histories ITA S-2 (1) 



Time Histories ITA S-2 (2) 



Time Histories 



. . LA DY d / 3  J5 ". ,ess ;4o. S-3 S U Z M A . S ' , :  
Min 3 msec Elbx 3 nsec ---------------------------- ---------- ---------- 

ti." i, kL'C-. -..- . "'̂  
d .T ~ , t : ~ n , , ~ l i S  ( G 1 

P-R acc ... - 1 4  3 8 1  5 4 5 1  
ii-L jcc - 3  3 2 3  . - 

a a , - * 422 
:-S ace ... - 3 4  3 3 9  IL. - ?  2 8 3  
5 e s d  t d t  ... 31 388 

---------------------------- --- ------- ---------- 
C.C. I C I *  -,I CHSSI A C , L L L ~ , A , A ~ N S  ( S ) 

3-A acz . . - 3 8  3 8 1  4 4 1 6  
R-L acc ... - 3  275 3 5  3 8 4  
I-S acc ... - 7  449  19 377 
R e s h l t ~ n t  ... 5 4  381 

............................ 
2ELVIS  ACCSLZR?iTI!INS ( Z ) 

P-k acc ... 
h-L acc * * a  

I - S  acc ... 
iiesiif t a n t  ... 

- .  



HIC = 71 

PEAKS 

I-S acc -95 

R-L acc 

P-A acc 

Resultant 

msec 

DEC 11, 1981 

HEAD ACCELERATIONS ( G ) 

h 87 - 
-- - 

Ll.llll.llll*llll.llll.ll 

-I 
1 1 1 1 ~ 1 1 1 1 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ , , 1 1 ~ 1 ~ , 1 ~  

250 300 350 400 450 500 550 
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Time Histories ITA S-3 (1) 



Time Histories ITA S-3 (1) 



Time Histories ITA S-3 ( 2 )  



Time Histories ITA S-3 (2) 



LA D ' i S  U A i i  Test No. U-1 j U ? ? M A 9 Y  
Min 3 nsec Max 3 rsec ---------------------------- ---------- ---------- 

- 7  7 .  tiZ.'iD FI,"CL~LZ.';TI"J/~S { G ) 
? - A  scc ... - 3 5  4 5 4  565 495 
ii-L ~ C C  ... -171 45'5 544 4 9 5  
1 - S  &cc . . .  - 3 7 6  4 9 5  4 l 4  496 
kcsal  t an  t . . . 325  495 

-----------------.---------- ---------- ----.----- 
CHEST hC2EiCLA2IGNS ( S ) 

P-A acc . . .  -44 4 8 1  16 510 
H-L acc ... -10 5 1 9  2 9  4a2 
f - S  acc ... - 2 6  5 0 2  15 431 
fiessl tun t . . . 52 4al 

---------------------------- ---------- ---------- 
F E L V I S  k2CELERATIONS ( S ) 

2-A acc ... -33 4 4 a  44 515 
ii-L acc . . .  - 1 5  457  3 2  448 
I-S acc ... -22 5 0 1  27  447 

- .  8esbltan t . . . 39 448  

---------------------------- ---------- ---------- 
-? 
*h$CK JE2EiSi,FiTIONS ( S ) 

AX ( A - ? )  • • - 3  5 3 5  2 2  4 2 3  
iiv (L-Z) • • • -5 5 8 2  36 401 
i i z  (1-3) . . a  6 423 5 417 
Res"lt&nt . . . 37  401 
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Time Histories ITA U-1 (1) 



Time Histories 



Time Histories ITA U-1 (2) 



Time Histories ITA U-1 (2) 



ITA 3 ~ c r a t o r  Restraint T t s t i n q  P r a s r a ~ .  HSRI: 11-DEZ-81  ----------------------------------------------------------- ----------------------------------------------------------- 
LA D 2 S  h'/C 35 Test NO. V-3 S U 3 1 3 A 3 Y  

Yin  3 msec Max 3 ffiszc ---------------------------- --- ------- -------.-- -. '.- - ,., - 
!!%3 ACC,,rnhll3NS ( ) 

P-h acc . . . -17 13Q 48 154 
Fi-L acc ... - 5  2 17 5 3 9  155 
1 - S  &CC . . . -130 174 5 6  189 - 
f i e s u i t a n t  . . . 1 1 6  557 

............................ ---------- ---------- 
C H S S i  ACZZLEZRT2ONS ( G ) 

?-A ace ... - 2 6  2 3 0  7 i93 
R-L acc ... - 2  255 26 204 
'I-S ace ... - 2 7  161 23 173 
R e s * l t o n t  ... 32 200 

............................ ---------- ---------- 
;;eLvIs ACCZLCRATIOPJS ( 2 I 

P-A acc . . . - 2 0  224 1 3  3 1 3  
R-L acc . . . - 7  2 0 9  4 5  2 2 3  
I-S acc . . . -4 0 150 22 321 
Fiesultont ... 49 223 



' OOZ 







LA DYS W/O SB DEC 11, 1981 PEAKS 

AZ (I-S) -6 

AY (L-R) 2 1  

AX (A-P) 17 

- 

w -1 
1 

- "------ -- ---.-. -- 

%I 
U - 

1 1 1 1 . 1 1 1 1 1 1 1 1 1 U 1 1 1 1 ~ l I I l  

50 100 150 200 250 300 350 msec 

TRUCK DECELERATIONS ( G ) 

J:: * ~ / - . , ,  - - - A m - -  ------ -----A -- 

1 1 1 1 8 1 1 l 1 1 1 l 1 1 1 1 1 1 1 W I l 1 I I 1 I I I I I I >  

Resultant 22 
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Time Histories ITA V-3 (1) 



Time Histories ITA V-3 (1) 



Time Histories ITA V-3 (2) 



I . . . ! . . . ! . . . ! . . . ! . . . !  

Time Histories ITA V-3 (2) 





LA DYS W/O SB DEC 11, 1981 PEAKS 

I-S acc -70 

R-L acc 

A - P-A acc 

~ 1 1 1 1 m 1 1 1 1 m 1 1 1 1 m 1 l 1 I m I I l I m I I I I m I I  

HIC = 262 

Resultant 

0 50 100 150 200 250 300 msec 

HEAD ACCELERATIONS ( G ) 





PELVIS ACCELERATIONS ( G ) 

LA DYS W/O SB DEC 11, 1981 PEAKS 

- 

% I d  

v- 

b l l l l B 1 l l l ' l l l l ' l l l " l I I I ' ~ I " m r I  50 700 750 200 250 300 msec 

I-S acc 14 

R-L acc 

P-A acc 

Resultant 

- 
1 

-- -'&---- - -  - - -- -- 

h -- - - 

~ I I I ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  I ~ I I I I ~ ~ ~ ~ ~ ~ ~ ~  

1 

Q I ~ J ~  - - _-I_-_____ ----------- 
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I OOOP ' oooz . 



0 160 320 

Time Histories ITA V-4 (1) 



0 160 320 

Time Histories ITA V-4 (1) 



0 160 320 480 640 rns 

Time Histories ITA V-4 (2) 



Time Histories ITA V-4 (2) 



ITX a ~ e r a t c i  R e s t r a i n t  Tsstinq Prosraa .  YSRI: 11-3E2-81 ----------------------------------------------------------- ----------------------------------------------------------- 
Lk D'IS 'li hR ". ,est ?lo. U-2 S U M 1 4 A R Y  

Min 3 msec Max a msec ---------------------------- ---------- ---------- 
t i 3 A D  RZCZLZRi=TISIiS ( 2 ) 

?-A GCC e a r n  - 2 3  2 1 1  3C 138 
k-L ~ C C  ... -38 135 i10 139 
L-S GCC m e .  -251 1 3 3  128 139 
i 3 e s ~ l t ~ n f  . . . 275 138 

HIC = 414 * e m  13 3 143 

............................ --- ------- ---------- 
CHSST ACZELSFbiiPIONS ( S ) 

P-A acc . . . -23 1 5 6  a- ' 3  159 
R-i acc ... - 6  143 2 2  156 
' I - S  acc ... -28 1 4 5  4 321 
Res~ltdnt ... 33 153 

---------------------------- ---------- ---------- 
PZLVIS  ACCZLZRATZONS ( 5 ) 

P-A acc . . . -15 149 5 317 
3-L acc ... - 3  269 i7 180 
I-S acc ... -51 145 12 181 
R e s a l t a n t  . . . 

.. ',. 
5 4  LU8 

---------------------------- ---------- ---------- 
TRUCK 3E-F- "" , L L L ~ ~ T I O N S  ( G ) 

AX (A-2) 0 . .  - 3  12C 9 154 
AY (L-8) ... -3 313 20 112 
Az (1-5) . . -3 125 5 139 
S e s ~ l t u n t  . . . 20 112 

---------------------------- ---------- ---------- 
KNEE & EZLTS L3RDS ( L9 ) 

LT Knee ... -562 502  2 6 4  456 
RT Knee ... -502 186 169 241 
LT Sel: ... 
iil: 3elt  . . .  



H 
OOP 







LA DYS W AR DEC 11, 1981 PEAKS 

Resultant 

100 150 200 250 300 350 400 msec 

TRUCK DECELERATIONS ( G ) 



H 
OOP . 







Time Histories ITA U-2 (1) 



Time Histories ITA U-2 (1) 



Time Histories ITA U-2 (2) 



From HSRI-175 t o  20+SITA, f l l e  6: /6/7/8/-/9/10/-/14/ DEC 10, 1981 



ITA Oocrator Restraint Tcstinq Praqrau. HSRI: 11-DE2-81 
= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = t = = = = = = = = = = = = = = = = = = = = = = = = = = = =  

LA DYS U FiFl  Zest No. U-4 
Mia 3 msec Max 3 rcsec ---------------------------- -- "- - ,, 7 i i E A D  A C C & ~ t i t h , , 3 1 : S  ( 1 

?-A acc ... 
fi-L acc; ... 
L-S acc; . . . 
H e s ~ l t a n t  

HIC = 686 . a .  

............................ 
M Z S T  ACCELEEATIONS ( S ) 

P - A  acc ... 
R-L acc ... 
I - S  acc ... 
Resalt~nt . . . 

---------------------------- 
P ~ L V ~ S  A*-?: , L ~ , C R X T I ~ N ~  ( S ) 

P-A acc ... 
R-L acc *.. 
I-S acc . . .  

-.- , . R e s u l t ~ n t  ... 

............................ 
S o  C3L;iMN M3I.iEti1S ( Iii-La 1 

M X  (A-7) • • • 

t (L-5) ... 
i l ~  (1-3) ... 
R e s u l t a n t  . . . 



H 
OOP 





LA DYS W AR DEC 11. 1981 PEAKS 

Result ant 

50 100 150 200 250 300 350 msec 

PELVIS ACCELERATIONS ( G ) 

I-S acc -3 1 

R-L acc 

- 

.. - - 

P-A acc 

1 1 1 1 a l 1 I 1 ~ 1 1 1 1 1 1 ~ 1 1 ~ I ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  

Q - I  
I 

- -- - 

4--- 





ti 
OOP 



. oooz ' 



t- ar: 



Time Histories ITA U-4 (1) 



Time Histories ITA U-4 (1) 



640 rns 

Time Histories ITA U-4 (2) 



Time Histories ITA U-4 (2) 



ITA O~era t o r  R e s t r a i n t  r e s t i n s  Prooraa HSEI: 11-DEZ-81 
=========================================================== 

LA D Y S  U/O Sb C ~ e s t  :lo. V-1 S U 3 M A R Y  
Min @ msec Max S msec ............................ ---------- ---.-.---- 

X A D  ACCZLEH&TIGt4S ( G ) 
P-A acc ... -1 7 34 55 34 
ii-L ~ C C  . e m  -5 1 51 3 8  76 
I-S acc ... -11 8 50 .LA - 34 - 7  7 

i i e s d l t o n  t . . . ;4 6 33  

HIC = 277  m e *  3 3  53  

---------------------------- ---------- ---------- 
CHZST ACCELZEATIONS ( S ) 

?-A acc ... -2 5 98 15 49 
R-L acc ... - 7 52 34 94 
I-S acc ... -5 3 40 1 9  50 
f i e s u l t s n t  . . . 39 50 

PELVIS  h2CELZRATI3NS ( S ) 
?-A acc ... -12 110 18 109 
R-L ~ C C  . m e  -16 199 133 90 
I-S acc ... -3 4 9 8 24 110 

- - Ressltiint ... 10 6 90 

--------.----------.-------- ---------- ---------- 
S. C3L;jMN M3M2iJTS ( Il:-ia 1 

MX ( i i -2 )  • • • -1 91 8 45 1032 108 
MY (L-2) ... -358 117 1302 48 
MZ (1-5) m e .  0 313 0 5 
R e s u l t a n t  . . . 2 26 5 46 

---------------.------------ ---------- ---------- 
. . hNZE & E E L 3  i3LDS ( L3 ) 

LT Knee. ... - 6 0 3  3 6 0  29  a 4 5 
iiT Knee ... - 6 6 3  4  5 2a 2 57 
LT Selt ... 
RT S e i i  ... 



OOP 





ti 
OOZ 



LA DYS W/O SB DEC 11, 1981 PEAKS 

---I" AZ (I-S) 

- 
AY (L-R) 

H AX (A-P) 

I 

Resultant 

0 50 100 150 200 250 300 rnsec 

TRUCK DECELERATIONS ( G ) 



ti 
OOZ 



I 

' OOOP OOOZ 





Time Histories ITA V-1 (1) 



Time Histories ITA V-1 (1) 



Time Histories ITA V-1 (2) 



Time Histories ITA V-1 (2) 



ITA Operator ~ e s t r a i n t  Testing Prograz. HSRI: 22-DEC-81  ----------------------------------------------------------- -------------------------------------------------------- 
LA DY H/O SB Test No, S-5 

I---.I-----oUI.~~-~---I)o. 

HEAC ACCELZiiATIOtiS [ G ) 
P-A acc . m e  

E-L acc ... 
I-S acc * * .  
Etesultant .. . 
H I C  = 5 8 5 8  ... 

-~-~o.----.--~~UIU~-.--.-. 

CHEST ACCELERATIONS ( G ) 
P A  acc  ... 
R-L a c c  ... 
. I -S  acc  m m .  

Resul tant  -.. 
-.I----.------.--.------ 

PELVIS ACCELERATIONS ( G ) 
P-A a c c  ... 
R-L acc ... 
I-S a c c  em. 

Resultant  ... 
.- , -.--------------.-.----.- 

TRUCK DECELERATIONS ( G ) 
A x  (A-P) 
AY (L-B) D.. 

AZ ( 1 0 s )  a m .  

Resultant  . . . 
110.--.-0.--....-03-----.--- 

5. C O L U N N  FOBCES ( LB ) 
FX [A-P) * e m  

FY G- R) .(I. 

FZ (I-S) m n *  

b e s u l t a n t  . . . 
- . - - U - I - . l - . -  

S o  COLUMN HOHENTS ( I N - L B  ) 
fix (A-P) * e m  

Y Y  (L-3)  m o m  

Bz { I - S )  .om 

Resultant  . . l 
--I------- ------------I---- 

KNEE & BELTS LOADS ( L B  ) 
LT Knee ... 
ZT Knee ... 
LT aelt ... 
iiT Belt . 

S U M , r l A R Y  
M i n  d msec tlax b msec 
--o------- -------- 



I 

I OOP 









DEC 22 ,  1981 PEAKS 

FZ (I-S) 345 

FY (L-R) 

Fx (A-P) 

Resultant 

l l l l a l l l l l l ~ ~ l ~ ~ l ~ l ~ ~ I I ~ ~ I I I ~ m ~ I  

0 50 100 150 200 250 300 rnsec 

S. COLUMN FORCES ( LB ) 

C\I " 1 

I~Y\~~L\ 
l l l l l r l l l l l l l ~ ~ ~ ~ l l ~ l l l ~ ~ ~ ~ ~ ~ m m ~  



' OOOP ' oooz . 



Time Histories 

h-- 

I:: 
8-1 

ITA S-5 (1) 

1 1 1 1  I 1  1 , , , 1 , 1 1 1 1 ~  I I I I 

II 

I 4 

0-1 "+ 2-1 



Time Histories ITA S-5 (2) 



I T A  O p e r a t o r  Restraint T e s t i n g  Program. HSZI: 22-DEC-81 --__----_---------------------- --------------------- ------- --------------------- -------- ----------------------- ------- 
LA EY U/O SB Test No. S-6 S U H E A B Y  

M i n  msec Max a msec 
~..-...--IIII~..IHI.ILI--. -....----- -.-.---- 
R E A D  ACCELEEATIONS ( G ) 

2-A acc ... -67 1 1 5  4 139 
& ii-L acc ... -34  115  

+ 7\ 
16 116 

s \ 1-5 acc • • - 40 115  10 118 " +& " a e s u l t a n t  . . . 8 4  115 
'7 

HIC = 12 a * .  113 129 

CEEST ACCELE2ATIONS ( G ) 
?-A acc ... -4 215 1 2 2 1  
ti-L acc ... -3  216  1 339 
I-S acc ... - 2  207 5 216 
Eiesultant . . 8 216 

P E L V I S  ACCELERATIONS ( G ) 
P-A acc ... - 16  203 6 201  
B-L acc ... -27 204 7 198 
I-S acc *a. -5  195  1 1  203 
k e s u l t a n t  . . . 32 203 

TRUCK DECELPRATIONS ( G ) 
Ax [A-P) ... -3 273 5 280 
A Y  (LOB) m e #  0 238 16 '193 
AZ [I-S) 0 . .  -1  206 5 255 
B e s u l t a n t  16 193 

-.--.--.-.---..---..o.---w. .-----...- .-.-----.- 
S. COLUBN FORCES ( LB ) 

FX ( B O P )  - 0  3 i )  U 0 
Fy :LOR) ... 0 0 Ll 0 
Fz (10s) ... 0 0 0 0 
R e s u l t a n t  ... 0 U 

-- . .~--- . -UII I IwIULI-- I I  ----..--- .--.-.--- 
S. COLUHN llOHENTS [ I N - L B  f 

x (A-P) . . . 0 0 0 0 
M Y  (L-f 1 . .. 0 U U 3 
Hz ( I - S )  *.a 
Resultant . . U 0 

- - . - ~ ~ - I I - - - ~ - - . I U ~ - . - - o - .  ---------- I - C . w . . I I I  

KNEE & BELTS LOADS ( LB ) 
LT Knee ... 0 3 0 I) 

ET Knee . . .  0 0 LI 3 
LT Belt *.- 0 3 0 0 
ZT Belt ... U d U 0 









C/) 
z 
0 - 
t- a 
lY 
LLJ 
I 
u 



Time Histories ITA S-6 (1) 



Time Histories ITA S-6 (1) 



Time Histories ITA S-6 (2)  



I T B  Operator aes tra in t  Testing Program. HS3I: 22-DEC-81 ---------------------------------------------------------- ---------------------------------------------------------- 
LA D Y  W/O SB Test No. S-7 

----.-..--------.------- 
HEAD ACCELE3ATIOHS ( G ) 

P-A acc ... 
B-L acc ... 
I-S acc .-. 
B a s u l t a n t  . . . 
B I C  = 2934 ... 

----.--------I.-.------.- 

CHEST ACCELEEATIONS [ G ) 
P-A acc . . . 
E-L acc ... 
I-S acc * - a  

Besultant  . . . 
-- lI--~-IIIIII~....-----...- 

PELVIS ACCZLERATIONS ( G ) 
P-A acc ... 
B-L ~ C C  8 8 -  

I-S acc .a* 

Resultant . . 
." , 

-------UIII.IIIL-HH---- 

TRUCK DECELERATIONS [ G ) 
AX (A-P) * o m  

A p  l L g R )  8.0 

AZ (10s) m m a  

Besul tant  . . . 
--.-------------I-.--------- 

S. COLUMN FORCES ( LB ) 
PX [A-P) • e e  

Py [L-ti) ... 
Fz (I -S)  
aesu l tant  ... 

I - U I I I ~ I - ~ I I ~ I I H ~  

S. COLU8N MOMENTS IN-LEI ) 
HX (A-P) *.a 

rill (L-E) ... 
a2 [I-5) am. 

Besultant . . l 
. . ~ I - I - - U I ~ - I . I I I I . ~ - - I - -  

KNEE & BELTS LOADS ( L E  ) 
LT Knee . • 
RT Knee ... 
LT Belt ... 
RT Belt ... 

S U 1 3 f l A B Y  
!in b msec nax 3 msec 
I--.-----. -------.- 







150 - 200 250 300 350 400 450 rnsec 

LA DY W/O SB DEC 22,  1981 

PELVIS ACCELERATIONS ( G ) 

h .I 
PEAKS 

Resultant 

+--& - 
R-L acc 

r k-v P-A acc r 
l l l l a l l l l a l l r  r 8 l l l l m I I I I a I I I I a I I  



Time Histories ITA S-7 (1) 



Time Histories ITA S-7 (1) 



Time Histories ITA S-7 (2) 



XTA Operator E e s t r a i n t  T e s t i n g  Program. HSBI: 2 2 - D E C - 8 1  ---------_----------------------------------------------- ---------------- ----------------------------------------- 
LA D Y  k'/O SB Test No. S-8 S U M M A R Y  

Min il msec flax d msec 
-----IIIIIIIIIIIII------ ---------I ------I-. 

H E A D  ACCELERATIOES ( G ) 
P-A acc .-. - 1 6 6  1 4 6  17 170 
2 - L  acc  ... - 9 5  1 4 7  2 8 2  145 
I - S  acc ... - 3 7 3  145 45 148 
h e s u l t a n t  ... 475 145 

- - - - U ~ I * I ~ I I I - I I  ---...-----I ------I. 

CHEST ACCELERATIONS ( G ) 
P-A acc . . .  -32 152 26 168 
b-L acc  . . .  - 2 6  170 19 150 
I-S acc  ... -48 153 26 237 
Eesu l tant  . . . 57 153 

PELVIS ACCELERATIONS I G ) 
P-B acc . a*  -58 208 39 211 
B-L acc  . . .  -30 234  75 208 
I-S acc ... -89 152 87 208 

-.-- . 
Resul tant  ... 129 208 

TRUCK DECELERATIONS { G ) 
Ax (A-P) . . . - 5  4 4 1  10 475  
AY (L-B) - . a  - 4  5 9 1  35 597 
AZ (10s) - - a  -1 5 8 5  5 462  
Eesultant . . .  35 597 

o--oo--------.-------------- 0 ~ 0 0 ~ ~ 0 . 0 ~  --------ow 

S. COLUMN FORCES ( LB ) 
FX [A-P) om. d i) 0 3 
FY u - R )  *.. 0 r) 0 c) 
FZ (1-5) a * *  0 3 O O 
a e s u l t a n t  . . l 0 c) 

-.-----.-.------u----- ----I---- -I------. 

S. COLUMN llOHENTS ( IN-LB ) 
nx ( A - P )  . . .  o o o o 
M y  LL-B) 0 . .  0 0 0 3 
Mz [I-S) * * a  

b e s u l t a n t  ... 0 0 

*--------.---.-----------I- o-o-o----- ---------- 
KNEE & BELTS L O A D S  ( L E  ) 

LT Knee . .  . 0 0 CI U 
RT Knee . . -  3 3 0 0 
LT Belt ... il 0 3 i )  

FiT Belt . . . i) 3 3 3 



H 
OOP 



CHEST ACCELERATIONS ( G ) 

LA DY W/O SB A DEC 22,  1981 PEAKS 

I-S acc -49 

, 

R-L acc 

- 

1 1 1 1 1 1 1 1 l 1 1 1 1 1 1 1 1 1 1 I I ~ I ~ ~ ~ ~ ~ ~ ~ ~ ~  

P-A acc 

Resultant 

J I I I I I I I I I I I I I I I I I I I ~ I I I I I I I I I I I I  

0 50 100 150 200 250 300 rnsec 



I 

I OOZ 





Time Histories ITA S-8 (1) 



Time Histories ITA S-8 (1) 



Time Histories 



I T A  O p e r a t o r  a e s t r a i n t  Testing Progras. f l S 3 I :  22-DEC-81 

LA D Y  U/O S B  T e s t  No. S-9 S U f i a A B P  
Min 3 msec flax ia msec 

.-.-----.--.ooU--- -----..--. O - U - I - I I O  

H E A D  ACCELXRATIOMS [ G ) 
P-A a c c  ... -21 13u 368 108 
E-L a c c  . . . -371  Id8  634 108 

4 I-S acc . . . - 3 3 3  1Ud 4 0 1  108 
h e s u l t a n t  . . . 831 lr)8 

B I C  = 8595 ... 138 109 

.-.--.--.-.---------o-o-- ---.-----.. ----.----- 
CHEST ACCELEEATIONS ( G ) 

P A  acc . .. -9 110 8 139 
E-L a c c  . . . - 5  121  43 113 
1-S a c c  ... - 3 1  113 7 321 
b e s u l t a n t  . . . 54 113 

-...-...-- -----.I------.------ 

PELVIS ACCELERATIONS ( G ) 
P-A acc ... 
2-L acc ... 
1-5 a c c  ... 
a e s u l t a n t  . . . 

------------.-I.--Uo--I~U- 

TRUCK DECELE2ATIONS [ G ) 
A X  (A-P) 0 . .  

AY IL-El . .. 
AZ ( 1 0 s )  m e *  

i i e s u l t a n t  . . . 
~--~~----------------.-w.-.- ----ow---. ----.I---... 

S. COLURN FORCES ( LB ) 
Fx (A-P) ... - 3 9 3  181  163 200 
Fy [L-b) ... - 3 7 3  178 219 202 
Fz (1-S) ... -96 208 290 185 
Eiesu l tan t  . . . 455  181 

. o - - - o a - . H I I I I I I ~  .-----.I.-- W I I U I I I  

S. COLDPIN HOHENTS [ I N - L B  ) 
M X  [ A - P )  as. -2931 9 0 21d5  99 
Mp [L-8) ... -937 I d 3  1625 9 1 
12 [ I - S )  0 . .  

Besultant . . . 3698  413 

I--.------------.---.-.-.--- -.----.---.I ---------- 
KNEE & BELTS LOADS ( LB ) 

LT Knee ... ir U 0 il 
KT Knee ... 0 0 0 0 
LT 19elt . .. U 3 3 U 
RT B e l t  . . .  0 ii U r) 











H 
008 

t------l 
OOP 





Time Histories ITA S-9 (1) 



Time Histories ITA S-9 (1) 



Fror HSRI-176 t o  SITCI, f i l e  11: /6/7/8/9/10/1/13/ 141 DEC 22, 1981 



ITA Operator R e s t r a i n t  T e s t i n g  Progran. HS91: 22-DEC-81 ---------------------------------------------------------- ----------------------------------------------------------- 

LA DY W/O SB Test No. 5-10 S U J H A I I Y  
?!in ia msec Max Zl a s e c  
.--o.--o.- o---.-..- ~ . o ~ . . . o ~ o ~ ~ ~ ~ ~ ~ ~ o ~ ~ ~ o ~ o - ~  

I E A C  ACCELEEATIOFS G ) 
i?-A acc ..* 
6-L acc ... 
I-S acc . 
E e s u l t a n t  . 
HIC = 4745 a m -  

CHEST ACCELERATIONS G ) 
P-A acc . 
fi-L acc ... 
I-S acc m e *  

E e s u l t a n t  . . . 
-oo-----.-..--.------ 

PELVIS ACCELERATIOUS ( G ) 
P-A acc .. 
R-L acc ... 
I-S acc ... 

-.-. - Besaltant e m *  

0-0- -o--------o-o--..~-o..-. 

TRUCK DECELERATIONS [ G ) 
AX (A-P) • • • 

Ay (L-fi)  . . . 
A 2  (10s) • 

Gesultant .. 8 
S. COLUMN FOECES ( L B  )' 

FX {A-P) e o e  

Fy (L-0)  
FZ (10s) .*a  

Resultant . . 

K N E E  & B E L T S  L O A D S  ( LB ) 
LT Knee . . 
3T Knee ... 
LT Belt ... 
ST Belt ... 



OOP 









H 
OOP 

H 
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OOOP 
I 
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Time Histories ITA S-10 (1) 



Time Histories ITA S-10 (1) 



Time Histories ITA S-10 (2) 



APPENDIX B 

STATIC TESTS 



CONTENTS OF APPENDIX B 

An "x" i n d i c a t e s  t h a t  t h i s  graph i s  inc luded  i n  t h e  appendix.  
The s h e e t s  are n o t  pag ina ted  s o  t h a t  s l i d e s  may be  made of them. 
The o r d e r  o f  t h e  s h e e t s  marked "x" a r e  from l e f t  t o  r i g h t ,  and from 
top  t o  bottom. 

TEST 3 
CODE 2 

X X  X 

X X  

X X X  

X X X  

X X X  

X  X  X 

X  X  X  

X X X  

X X X  

X X X  

X  X  X  



IT4 O p e r z t o r  Restraint T e s t i n g  P r ~ g r s m .  HSRI: 10 -FEE+-8 2 --------_-__-_---_----------------------------------------- ----------------------------------- - ----------------------- 
Test No. L - l  S U 1.1 t.1 A 9 Y 

M i n  3 msec Max 3 rnsec 

. -l, " 7  "-I !{,.ID F.CC:.,r,rh,.T12!JS ( 2 ) 
P - A  a c e  . . .  
3-L a c c  . . .  - ' J 2 C  317 
I - S  acc . . .  - 2 0  377 
2esul t a n t  . . . 
HIC = 6752 0 .  317 320 

............................ ---------- --.-.------- 

CHEST ;CZELE?RTZONS ( G ) 
? - A  a c c  ... - 12  3 5 5  6 6  383 
R-L a c e  . . .  - 5  367 9 365 
I -S  acc . .  . -20  3 7 0  3 7  366 
R e s u l t a n t  . . . 8 7  366 

--- ----- -------------------- ---------- ---------- 
?ZLVLS ACCSLERATIONS ( S ) 

?-A a c e  . . .  - 1 6  3 9 5  3 8  363 
2-L acc . . .  -14 367 2 3  364  
I - S  a c e  . . .  - 3 8  3 6 8  6 0  363 

.- - E e s u l t a n t  . . . 105 3 6 3  

............................ ---------- ---------- 
T3VCK 3EZSiZI?4-TIONS ( G ) 

A X  (A-P)  0.. 0 0 0 0 
Ay (L-?) 0 . 8  0 0 3 0 
A Z  (1-2) 0 . .  0 3 0 0 
R e s u l t z n t  ... 0 0 

S o  C3L3KY FrJECzs ( LB ) 
FX ( A - ? )  e . 0  

Fy (L-3) 0 .  

FZ (1 -5 )  0 . .  

R e s u l t z n t  . . . 
---------------------------- ---------- ---------- 
C .  C 3 L I I V N  I.IC:!EF.ITS ( IN-LE ) 

1 . j ~  (A-P) 0 . .  G 0 0 0 
:4y (L-2) 0 . .  0 0 0 0 
tlz ( I - S )  8 . .  0 0 0 0 
R e s u l t a n t  ... 3 0 



OOP 
H 
OOP 





. ooz 



0 -- 
I:. 
% - 

Time Histories ITA L-1 (1) 



Time Histories ITA L-1 (1) 



179 Dperstor R e s t r a i n t  T e s t i n g  P r ~ g r a m .  HSRL: 1 0  -FEE-82 ---_------------------------------------------------------- ----------------------------------------------------------- 
7- r,= SC ',.! 23 Test Y O *  L-2 S U ? ! M A ! l Y  

B i n  3 msec ,",ax msec ---------------------------- ---------- ---------- 
P-A acc ..* 
R-L acc .. . 
1-2 acc . . .  
i i e s u l t a n t  . 

T -nr\ rnT CHEST R C ~ E L L : . . ~ - - ~ N S  ( C ) 
?-A acc .. . 
R-L acc . . *  
'I-S acc .. . 

R e s u l t a n t  . . . 
?ELVIS ACCELERATIONS ( 2 ) 

P-A acc ... 
R-L acc .. 
I-S acc * * .  
Resultant . . . 

---------------------------- 
TIi'JCY 3EzZLEF?FITIONS ( G ) 

Fix (A-2) a m .  

Ay (L-I?) ..a 

AZ (1-2) mm • 

R e s u l t t n t  . l . 
S. C3L'JF?N FGPCES ( LB ) 

F x  (9-?) 
Fy (L-!?) 
Fz (1-5) 
R e s u l t a n t  

---------------------------- 
2.  C3LUF"Y i*O:!E?ITS ( I:.l-tc ) 

tlx ( A - 2 )  . a .  

!<y (L-I?) m . .  

Hz (I-S) a * .  

Resultant . 







Time Histories 



From HSRI-175 t o  81-SORT, f i l e  176: /7/8/9/10/11/12/13/-/ JAN 26, 1982 



Time Histories ITA L-2 (2) 



IT3 3 p e r a t o r  F e s t r a i n t  T e s t i n g  Progra:n . HSRI: 10-FEB-82 ----------------------------------------------------------- --------- ---- ---------------------------------------------- 
P- 
..lit, D X  5513 Test !4o. L-3 

?:AD P,rJCZLZ7:.7LD;iS ( 5 ) 
?-A acc .. . 
S-L acc ... 
I - S  acc ... 
Resq21tant . . . 
HIC = 

............................ 
CHSST ,;CZELEI?kTIONS ( G ) 

? - A  acc . . *  
R-L acc ... 
I - S  acc . . .  
R e s u l t a n t  . . . 

- 

35LVVS AZCc"LE3ATIOEIS ( Z ) 
P-A ~ C C  . m e  

R-L ~ C C  see 

I-S acc ... 
.-. - R e s u l t a n t  . . . 

T41'JCS 3 E Z E i Z E & T I O N S  ( G ) 
A X  ( A - 2 )  m e .  

Ay (L-Z) ... 
Az (1-2) b e .  

R e s u l t a n t  . . . 
S. C3L:JFE:N FOEZES ( LB ) 

FX ( A - ? j  a * .  

F y  (L-R) m e *  

Fz (1-2) * * *  

R e s u l t a n t  . . . 
------- -- ----- - - - - - - - - - -0-- -  

-7. C3L'ilMU MC:!ZI?TS ( I I I - S 2  ) 
!!x (A-2) a * .  

4 (L -3 )  I . .  

Mz (1-5) . . a  

a e s u l t z n t  ... 
----------- ------ ---- - ------ 
Y . ,  *xl 4 , ~  - - & B Z L Z S  LORDS ( Lb ) 

LT !',nee ... 
KT Knee ... 
LT 3el t  ... 
iir ?el: ... 

S U M H A R Y  
!!in 3 nsec Max 3 nsec ---------- ---------- 



FEB 10. 1982 PEAKS 

I-S acc 

R-L acc 

P-A acc 

HIC = 377 

- 

150 200 250 300 350 400 450 msec 

HEAD ACCELERATIONS ( G ) 



I 

' ooz 



FEB 10, 1982 

I-S acc 

PEAKS 

R-L acc 

P-A acc 

Resultant 

100 150 200 250 300 350 400 msec 

PELVIS ACCELERATIONS ( G ) 







Time Histories ITA L-3 (1) 



+ 
0 -- 
I-:  
8 ,: 'a-- 

h-- 

I? .  
0 
Q --- 

Time Histories ITA L-3 (1) 



Time Histories ITA L-3 (2) 



179 S p e x 3  t or P e s t r a i n t  Tzsting Pro:rsm. H S R I :  10-FEB-92 ----------------------------------------------------------- ----------------------------------------------------------- 
P E  29 ' ~ ' S F  Test No. L - 4  

-- "-,nTTn,. F.'3P,D 4 3 C ; ~ ~ n r . L ~ a i u S  ( S ) 
2 - 1  acz . . .  
8-L acc . . .  
I - S  ace ... 

---------------------------- 
Cii3Sl' &CZELEF?PTIONS ( 5 ) 

? - A  acc . . .  
3-L acc . a  

. I - S  acc ... 
R e s u l t a n t  . . . 

PZSVIS ACCELEVRTIONS ( S ) 
P-A acc . . .  
R-L acc ... 
I-S acc ... 
R e s u l t a n t  ... 

A X  ( A m ? )  0 .  • 

Ay (L-i?) ... 
A Z  ( 1 - 3 )  m o o  

Resclt2nt . . . 
............................ 
S. C3LIIt.IN "?.CCS ( LB ) 

FX (A-2) e.. 

Fy (L-?) 0 . .  

Fz (I-S) ... 
R e s u l t a n t  ... 

2 .  C3L':MN 14Ct.!E:,lf S ( I?!-L9 ) 
MX (A-?) o m s  

tlry (L-9) 0 . .  

!I2 (1-2) 0 . .  

R e s u l t a n t  ... 
Y U 3 C  & E 3 L T 2  L553S ( L5 ) 

LT Snec *.. 
ET Knee ... 
LT 5 e l t  . . .  
,Fr ?el: . . .  

S U : I M R ! l Y  
?!in 2 nsec Max 3 rsec ---------- - --------- 



H 
OOP 



RE D 0 . W  SB FEB 10, 1982 PEAKS 

I-S acc 

R-L acc 

P-A acc 

Resultant 

750 200 250 300 350 400 450 rnsec 

CHEST ACCELERATIONS ( G ) 



PEAKS FEE3 10, 1982 
1 

I-S acc 

R-L acc 

P-A acc 

Resultant 

'9- QI 
150 200 250 300 350 400 450 msec 

PELVIS ACCELERATIONS ( G ) 

+ ~ j ~  - 
I---------------------------- 

l 1 1 1 1 1 1 1 1 1 1 1 1 1 m 1 1 1 ~ ~ l l # ~ ~ '  



FEB 10, 1982 PEAKS 

AZ (I-S) -25 

AX (A-P) 

TRUCK DECELERATIONS ( G ) 

Resultant 

400 msec 



FEB 10, 1982 PEAKS 

RT Knee 

LT Knee 

0 50 100 150 200 250 300 msec 

KNEE & BELTS LOADS ( LB ) 



Time Histories ITA L-4 (1) 



Time Histories ITA L-4 (1) 



Time Histories ITA L-4 (2) 



IT?, 2per3tcr ? e s t r a i n t  T c s t i n g  Pr~crsn. HSRI: 10 -FEE-82 --- ------ ---------- ----------------------- ----------------- ----------------------------------------------------------- 

FiS C Z  F: S" Test :40* L - 5  S U I / , ? 4 k R Y  
K i n  2 zsoc  Max i3 Esec 

? - A  ace ... 0 9 0 0 
2-L acc ... 0 9 0 0 
I - S  l,cc ..* 0 r) 3 0 
Je su l t z r i t  . . . 0 C) 

............................ ---------- ---------- 
CqSST ACZELZY!.TI3NS ( G ) 

P-A acc . *  0 0 0 C) 
R-L ace ... G 0 3 0 
I - S  acc ... 0 0 0 0 
R e s u l t a n t  . . . 0 0 

---------------------------- ---------- ---------- 
P f L V I S  ACCELEP?.TIO:JS ( S ) 

P-A ace ..* 0 3 0 0 
R - L  ace * * a  0 9 0 0 
I-S acc ... 0 0 0 0 

. -- R e s u l t a n t  ... 3 0 

I5'UC:i 3EZELZI79TI3NS ( G ) 
A X  ( A - ? )  . a .  0 C) 0 0 
Ay (L-R) ... 0 r! 0 0 
Az (1-5) 0 .  b 0 0 0 0 
R e s u l t z n t  ... 0 0 

S* C3L!JMN 3 ' ; Z Z S  ( LE ) 
FX (A-2) e m .  0 0 S 0 
r"y (L-R) e m *  0 G 0 0 
Fz (1-2) . .#  0 9 3 0 
Resultsnt . . . 0 0 

............................ ---------- - -- -- - ---- 
S. Z2L'JMN '?2!!S!!TS ( I:!-L5 ) 

1 . 1 ~  (A-2) o m .  0 0 C 0 
!4y (L-2) e . 0  0 9 3 0 
Xz (Z-S) ... 0 0 0 0 
R e s u l t a n t  . . . 0 0 



I 

' OOP 









FEB 10, 1982 

- 

- RT Knee 

- 
LT Knee 

750 200 250 300 350 400 450 rnsec 

KNEE & BELTS LOADS ( LB ) 

PEAKS 



Time Histories ITA L-5 (1) 



Time Histories ITA L-5 (1) 



Time Histories ITA L-5 (2) 



IT? Oper3tor !?estraint Testins Proaram. HSRI: 19-FER-82 --------- - ---- --------------------------------------------- ---- ----- - ---- --------------------------------------------- 
r 7  r. 9 ,  7: 33 .1 J 2  r ~ s t  NO, ?-I : U : . : Y F . E Y  

uin 8 nsec :?ax 3 nsec ............................ ---------- ---------- 
. * -n  p r s ~ b  ACCSLZ?P4TL31iS ( c )  

?-A acc . . .  - u a  3 2 3  570 322 
R-L ~ C C  0 .  - 3 5 5  3 2 2  12? 322 
'- 5 A scc * a  • - 2 7 8  3 2 1  2 9 1  322 
E o s s l l t ~ n t  . . . 676 3 2 2  

---------------------------- 
CYZST AC2ELS!??.TIClNS ( G ) 

2-F, acc ... 
,U-L acc a m *  

I - S  acc . . .  
fiestilt a n t  . . . 

2EL'JXS ACCZSEEATIOtJS ( S ) 
F-H acc * . .  
8-L ~ C C  a * .  

I - S  3 C C  a .  . 
.. - . - Zesc l tan t  . . . 

A X  (A-2) . a *  

y (L-3) ... 
Az (1-2) a * *  

2 e s u l t s n t  . . . 
............................ 
S. C13L'Jt-Y FOi),CSS ( LE ) 

FX ( R - 2 )  * * a  

Fy (L-E) a e  • 

Fz (I-S) . a .  

E o s u l t a n t  ... 











H 
OOP 



Time Histories ITA M-1 (1) 



Time Histories ITA M-1 (1) 



Time Histories ITA M-1 (2) 



ITA 3 p e r 3 t o r  Restraint Testin; Procgam. HSRI: I0 -FEE-82 ----------------------------------------------------------- ----------------------------------------------------------- 
-" 
r , ~  D3 r: SF Test NC. E-2 

--------- ------------------- 
~::AD AzczLc.qr.rr3r:s ( G ) 

P-A ~ C C  ... 
E-L acc ... 
I-S scc 0 . .  

E e s - ~ l t a n t  . . . 
HTC = 4 5 8 4  0 , .  

---------------------------- 
CHZSZACZELSEATIONS ( G ) 

P-R acc . a *  

R-L acc a . O  

I - S  acc . . .  
R e s u l t a n t  l . . 

PELVIS A Z C Z L C R A T I O N S  ( S ) 
?-A acc . . .  
R-L ~ C C  ... 
I-S acc . @  a 

.-,- 
Resultant b e  

- - - -~ - -  ~ 

S o  C3L'JMN FOP.CSS ( iB ) 
EX ( A - ? I  a * .  

Fy (L-R) . b e  

Fz (1-2) 0 . .  

Resultant e e .  

---------------------------- 
S. C3L!JMN YO!!SNTS ( IN-?,!? ) 

!Ix (A-?)  * a *  

t4y (Lo!?) ... 
142 ( I - S )  ... 
R e s u l t a n t  .. . 

S U : I M A ! l Y  
Min a msec Max 8 msec ---------. ---------- 







FEB 10, 1982 

I-S acc 

PEAKS 

R-L acc 

P-A acc 

Resultant 

100 150 200 250 300 350 400 msec 

PELVIS ACCELERATIONS ( G ) 







Time Histories ITA M-2 (1) 



Time Histories ITA M-2 (1) 



Time Histories ITA M-2 (2) 



ITR Operstor Restraint T e s t i n g  Proarsm. HSRI: 10-FEE-82 ----------------------------------------------------------- --------- -------------------------------------------------- 
?S D 3  :2 S3 T e s t  !go. E:-3 S U Y M R R Y  

M i n  asec Yax i3 wsec --------- ------------------- ---------- - -- -- - -- - - 
?SAD AZC35ERAT13NS ( G ) 

P-A acc . . .  - 1 6  2 3 9  5 2  254 
R-L acc . . .  - 7  261 15 261 
I-S ~ C C  0.. -4 3 260 58 25U 
R e s u l t a n t  . . . 7 8  254 

CtiZST ACZfLEttF\TI3NS ( C ) 
P-R acc . . .  - 1 2  2 3 3  34 255 
R-L acc ... -16 2 6 9  1 5  254 
I - S  acc . . .  - 2 6  2 5 2  7 2  2 3 4  
R e s u l t a n t  . . . 8 7  255 

............................ ---------- -c-------- 

r z n s  A Z C Z L E ~ A T I O N S  ( s ) 
P-A acc . . .  -38 2 5 9  125 232 
R-L ace . . .  -20  235 39 232 
I-S acc ... -18 2 5 7  28 259 

. -  - R e s u l t a n t  ... 1 2 6  232 

............................ ---------- ---------- 
- 7 r  ,-? ,3JLh 3EtELZ?AXI3NS ( C ) 

Ax ( A - 2 )  . . .  -41 169 5 210 
Ry (L-?) 0 . .  - 2  1 5 8  4 1 8 3  
AZ (1-5) a * .  -20 1 7 0  4 188 
R e s u l t c n t  . . . 7 7  169 

S *  C3L'JKN FOO:ICCS ( LB ) 
FX (P.-2) 0.. 0 0 0 0 
Fy (L-R) m o o  C r )  3 0 
F Z  (14) a * *  0 0 0 0 
R e s u l t s n t  . . . 0 0 

r. C3LL'E:Y hlO:lEI?TS ( I:?-53 ) 
MX (A-13) e . 0  0 0 0 0 
tly (L-R) 0 .  . 0 0 0 0 
142 (1-2) 0 . .  G 0 0 0 
R e s u l t a n t  ... 0 0 

............................ ---------- - ----- ---- 
KUZE & 32LTS L 3 F L D S  ( L5 ) 

LT Knee . . .  - 5 5 7  142 
nn  

196 4 7 5  
t i i  X n e ~  . . .  - 5 3 0  142 186 153 
LT ?.elt . .  . 
ET S s l t  . . .  













Time Histories ITA M-3 (1) 



Time Histories ITA M-3 (I) 



Time Histories ITA M-3 (2) 



TP * ? p e r a t o r  Pzstrsint  T e s t i n s  Progr3a. HSEI: 10-FEE-82 ----------------------------------------------------------- ----------------------------------------------------------- 

.,-.l ::-,AD hCCE',E?F.TI3t4S ( S ) 
P-F, acc ... 
?-L acc ... 
I - S  acc . . .  
i < o s u l t z n t  . . . 
H I C  = 5 9 E 5  0 . .  

............................ 
C X S 3  4C2ELEEhTIZNS ( G ) 

? - A  acc ... 
R-L acc ... 
I-S acc a . e  

Yesultant ..* 
P E L V I S  ACCELCFATTi3NS ( S ) 

P-A acc b e .  

R-L acc . . .  
I-S acc . a *  

-.." 3esul tznt  . . 
T?!JCS 3Z2ELEERTIClNS ( G ) 

A X  ( A - T )  ... 
Fly (L-R) a * .  

AZ (1-2) . a .  

Res7.A t2nt . . . 

-----------------------.---- 
S. C3LI)MN YOt!El\rTS ( I!!-LE ) 

!?x (A-2) a * .  

I'ly (L-2) . a .  

tlz ( I - S )  ... 
i 7 e s u l t 2 n t  ..* 

............................ 
1' , '7 ,-r " t E Z L T S  L3,L:DS ( L5 ) 

LT Knee . . .  
KT Knec ... 
1 - LI 22lt ... 

Sel: . ... 

S U K M A F i Y  
M i n  3 nsec %ax 3 msec ---------- --- --- ---- 



I 

I OOP 







TRUCK DECELERATIONS ( G ) 

LA DO W SB FEB 10, 1982 PEAKS 

Resultant 

1. A 

J 
1 

350 rnsec 

AZ (I-S) 12 

AY (L-R) 

-Y 

AX (A-P) 



FEB 10, 1982 

RT Belt 

KNEE & BELTS LOADS ( LB ) 

PEAKS 

Knee 

Knee 



Time Histories ITA N-2 (1) 



From HSRI-175 t o  81-SORT, f l l e  184: /7/8/9/10/11/12/13/-/ 



Time Histories ITA N-2 (2) 



IT?. 3per3tor  Ecstraint T ~ s t i n s  P r o c r a x .  H S E I :  I9 -FE9-82 ----------------------------------------------------------- ----------------------------------------------------------- 
i4 D3 :: S9 Test No*  N-3 

r r - ,  r:.,rf. FICC3L+3"..1I3f!S ( c 1 
2-8 acc . * .  
S-L acc . . .  
I-S scc 0 . .  

--------- ------------------- 
C53ST hCZELZEATI3NS ( G ) 

P-& acc . . .  
R-L acc . . .  
i - S  acc . .  . 
Resultant ... 

P-P, acc .., 
R-L acc * a *  

I-S ace . . .  
. -,- Resultant ... 

--- ------------------- ------ 
ri?!JCX 3 E Z E L E Z K I I O  ( G ) 

A X  ( A - ? )  s o .  

Ay (L-2) 0 . .  

Flz (I-S) * . *  
Rescl t sn t  . l . 

F X  ' (A-P) * b e  

Fy (i-P) m e .  

FZ (I-S) b e  

Resul t s n t  . . 
............................ 
5. C3LIIMN !.1OYS:u'TS ( I!?-L? ) 

!Ix (A-2) 0.. 

t?y (L-R) b e *  

l4z (1-5) * a  . 
Rescl tant  . . . 



H Ir> 

OOP 











Time Histories ITA N-3 (1) 



Time Histories ITA N-3 (1) 



From HSRI-176 t o  81-SORT. f l l e  198: /1/4/5/6/7/13/14/-/ 



IT3 3 p e r 2 t o r  Restraint Testins Pr~cr~~rn .  !!SRI: 19 -FEE-82 ----- ---- --  ---- -------------------------------------------- ----- -_-----__--------------------------------------------- 
rn -est Yo. P-1 

............................ ..-. 
r:-.rC ACCSLE3F.TI3liS ( C ) 

?-A acc . .  . 
E-L acc ... 
I - S  acc ... 
:ies~ltznt . . . 

CHZST &CZELZE.&TIONS ( G ) 
?-A acc . . .  
E-L acc ... 
I - S  acc .. • 
a e s u l t a n t  . . 

............................ 
PELVIS  A3CELERXTI3N.5 ( Z ) 

P-A acc . . .  
R-L acc ... 
I-S acc .. 

- "- Resultant a  a .  

- - - - - - - - - - - 

S o  C3LUMV !.!CI!EMTS ( 11:-I,!? ) 
Ilx ( A - ? )  . . a  

:4y (L-3) . a .  

t!z (I-S) a * .  

Result~nt ... 
............................ 
F'u3E & B3LTS L5?iDS ( L9 ) 

LT Knee ... 
ST Xnec .. . 
LT 3el t  ... 
'ilT 3el: .. . 

S C i ? . : t < C i R Y  
I d i n  3 msec Yax 61 msec ---------- ---------- 



' OOZ ' 





LA DO W/O SB FEB 10, 1982 

I-S acc 

PEAKS 

R-L ace 

P-A acc 

Resultant 

0 50 100 150 200 250 300 rnsec 

PELVIS ACCELERATIONS ( G ) 





H 
OOP 



From HSRI-175 t o  81-SORT. f l l e  186: /1/2/3/4/5/6/13/14/ 



From HSRI-175 t o  81-SORT, f l l e  186: /7/8/9/10/11/12/13/-/ JflN 26, 1982 



Time Histories ITA P-1 (2) 



I T ?  3psr3 t o r  Eestraint Testing Pr3cra~1. HSRI: 10 -FEE-82 --- ------ ----------------------------------- --------------- - ---- ------- ---- ------------------------------------------- 
- 13 

1-5 E3 5?# Test No. P-2 

T I ~ L  .. . d  7 I.CCZLE?hT131.IS ( S ) 

P - R  acc ... 
R-L acc ... 
I-S acc 1 . 0  

Resu l t sn t  . . 

------- ------------------- 
?ST .AC2EL2E?.TIDNS ( G ) 

P-A  acc  ... 
R-L acc .., 
I-S acc . . .  
Eesultznt ... 

............................ 
F2TVIS  Y I A3CELER?.TI3NS ( S ) 

? - A  acc . * a  

R-L acc . . .  
I -S  acc . * .  

, . R e s u l t a n t  . . 

S o  C3L1J1'114 FOIICSS ( L9 ) 
FX (A-P) s o .  

Fy (L-R)  1.0 

Fz (I-:) a . 0  

E e s u l  t z n t  . . . 
---------------------------- 
Ir. C3LUE:f i!C)tiEI?FS ( I l < - L ?  ) 

IIx ( A - ? )  * * a  

y (L-I?) a * *  

Hz (1-2) 0 . .  

R e s u l t a n t  ... 

S U :.: t4 P. R Y 
M i n  2 msec Max i3 rzsec ---------- ---------- 



OOP 



I 

I OOZ 









Time Histories ITA P-2 (2) 


