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Exhibit 2. On bleeding bituminous Exhibit 3. A typical skidmark on Exhibit 4.  On Portland-cement
pavement, a skidmark may be very bituminous pavementis clearlyvisible. concrete, skidmarks may be nearly
black. invisible.
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Exhibit 5. turf Exhibit 7. Skidding furvows inmud or
skidmark becomes a shallow furrow. tear the grass from its roots in the snow tend to be smooth in the bottom,

The left wheels are skidding on the furrow. They may be quite deep.
pavement while the right wheels are in
loose material.
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Exhibit 119, A large car northbound and a medium car
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Vehicle 1 (Typ F_HT) Vehicle 2 (Typ F_XE)

Factory make Skoda Octavia Combi 4x4 2.0 TDi Skoda Octavia Combi 4x4 2.0 TDi

Year of manufacture: 2008 2008

Engine type. fuel, max BMM. NM 103 KW @4000 BMM, NM 103 kW@4000

output kW] @ rpm:

Transmission: manual manual

Colour: cappuccino beige black mother of pearl

Chassis: Standard Off-road package

Headlights: halogen (non-active) xenon (non-active)

Bulbs: GE H7 12V /55 W 58520V Osram xenarc electronic D1S
(Hungary) 12V /35 W 6144 (Germany)

Table 1: Selected vehicle technical parameters
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DTN ONPNYN DIPMI 5I1D0N NON : 1 .7NNN

Drive number 1 2 3 4 5 6 7 8

Time of day Night Night Night Night Dusk Nightt  Night Night

Weather Rain No rain  Norain Isolated Dry Dry Dry Dry
fog

Road Wet Wet Wet Wet Dry Dry Dry Dry

Driver P1 P2 P3 P4 P5 P6 P7 Pg

Vehicle / FH/ FHf FH FXE FXE FXE F Hf F HY

headlight type

Lights used LB/HB LB LB/HB LB/HB LB LB LB/HB LB

Table 2: Test conditions

8 7 6 5 [ 3 2 1 2N 9901
NOVYN  [NOWN  [NOWN POYTRT | NOYN novN  [NOWN povn 03 NYY
v v v Vv [N Doy v NDY v NDD | Dw) 9NN I
v v v v 209 VY (WY [IDV) Ya5n AN
P8 P7 P6 P5 P4 P3 P2 P1 AN M

PO | PON |[IDp [P MOP PWON [ON DN | 2990 MM MO

T /nmay [Ty [Ty [ /nmax /amax [ Tmy M) [Nav MIND N

713 7102 7I10) T | anyn wnnwn
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(14 Tmy)

Fig. 2: Actor-pedestrian in position 14-27HL ‘Pension’ Fig. 3: Actor-pedestrian in position 15-28HL ‘behind the
dyke'

HL27- 14 070y 937 999900 RN IPNY : 2 01N
.HL15-28 N 1nya 5379902 DTN 1PNY : 3 DN

YINIWA NINY DTN 10N

R Viewpointsystem YTY DY NMAY TNPN PYINT WINY YXIA )N DY VAN PP NN TITID >TD
PN INT) NMNISN SNY NP DN ,DM9PYN NNXI NITAPND MNDNN 25N N3 PYON . GmbH
AN DY PN PY HY MYNNN DX OYITN PONI NTNPNI PVNN NYTY OY CCD MNVNNI NNYNN (4
NN NN (D12 0.0003) MIND TIND NMI2) MY MOYN 120 DY NNXN NPNT DY DITX I NNINN
YA DMHMIS/MNNDN 25 DY NVYPN MPTNL YTYVN MNOXNN ONY ININ NIXIY WIADN NNNN
MLIPNN P NNNVYNN IY NODIND, R viewpointsystem GmbH >7> ¥ NNMaY NN NMYSNNI
P2 799) 19INA ININ TR VNN .INNI XTI TIN HMN DY VN M WIAP) ,MNINNN DY HY

PYIN HY HON NPV HW MMM .(8-9 MNNN NNI) D257 NI2ADY NNHRNNA NNONNN DY NVIPNIN
DIPYHN NYAPA MANIN INRDYD (TN MPT 10-15) NNIAX PYT NN )IYIN NTTH IR NIVORD MY
0N 100 DV TTHI PN D30 N0 30 -5 PN VPN DY X AMIN

SV 0N YY DYTR XIAPN NIND DI JPMIN,DVTN NIGPND NNYNN DY NVIPNN MIN NN MVIANY ¥T
(5 1N NNI) 2570

NONN INIDY 25970 NXINA NANIN NN NOPOY (6 NINNN NXI) 2971 TINA NNPINY ,NINKD NNISNN
T2 TPNONN HYOIITPRN PN MPMIM 1PIYD DMINI/NMNN 25 DY MPTNA NVOPNY DYDY DI N
ND N N8N . INTHN IPNYN NN I2Y 2997012V POYITHN I DN NNOSNN NVOPNN MIAPD 71PN 1NV
LDYTN NIAPN NIND YN NNON

SiRF 22v) NM2) MY Hya GPS DY X110 1 DTN PNID MYNNNA TT0 2597 DY >TONHN DIPIIN
ToNN2 259N DY OO DIPMIN DY MOLIPNN MYNNNA NYIPI YXIN ININ 25770 7PN DAY TMVPINN |||
0NN NYD)

N 1120 D) WX (7 IPN NINI) ONTNN DX DRY 241-M HOLUX -2 ©I2INN PN DTT100 3PWon 95
MVoPN Yo
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(15 Tmy)

Fig. 4: Driver wearing frames shaped as spectacles, with Fig. 6: Fixed camera for determining the moment the
two cameras for measuring his direction of vision vehicle passes the actor-pedestrian

Fig. 5: Vehicle Skoda (F_H7) with fitted IR floodlight Fig. 7: Data logger HOLUX M-241, which, among other
to ensure good quality recording of the IR camera things, synchronises the instrument recordings

02N PP NTTNRD MNYYN YNV DY ,09PYN NN MNDN YD I : 4 NHNN

DYTN NIIPN NIND DI TIND (F_H7 DN 109 ) NTIPD 257 : 5 NN
LDYTR NIYND NNONN DY N2V NVYPN MDN MVLIAND T

237 IO NNTHN PNV NN 21V 2577 12V YXIN DYAPD NN NNOSN : 6 NNNN
WO DYOYPIN DINTHN P2 JI2IDN ,0INK DT P2 IWN,241-M HOLUX DN INN : 7 1NN

(7MPVVLY MPr72) VXY Y9N 299 DN MTIT1NN AINNYD
NYNHYN NIV 02921 123 AINNVYNAN HOIY

VLAYN NOTIND NINN XT> DY NNMAY , NV MYNNNI WX IRNWNN NNIN
NPINX MYNNT NPVLINDT PN DAY NDIRN NVPN TNXD DNDIN 7Y NNV 1T NVIDIDINN DY
9379990 YV (V251 TINY)

YDIO DY 2977 .DPHIRYTN DNINANN NYA D NNNN/NTHY NN AN 937N 2991 NRTHN JPHYN
9371 %9930 NRTHN JPNYN DX MIXIY 7PN 11 XY 12W PHINA PPN NYOIN 212 2N DIPOYT 7N
1IN (DOWIN NYIYY NT H9PNA) DIYONNY ¥ A8¥) 2990 .N39 NPVINA H1IYTP 2997 YOIN IN
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PPN DX PNINN .YWAA DY D9 99917 NNTNN IPHYH NN MINID NIYNRIN DY 09192 0N 99 19PN
D00 DTN N2IDY MYNNNIA TT9) DI 1990 NNTHN

T2 9NN 1913 NN NIIINY DININ DNYY DIDIAN TYND 1577 XD MW MYNNNI WX NITTIN
NYIAP TNND INTY NVOPN YT K 297 DIPY MYNNNA DTN NPPNN (16 TIIY) .NNN2) DX NNIDND
DMIMNN,DMI0IPN NN OMIPNN DI NTTNI LX) TN NNTHN JPNYN DY NINRD NNXY ,PNINND
SVY 190 DY POV NN PONA ,DXN 23910 NNTIN PNV DY MPNIAN NN NTTNHI 12 1, NN
(781295 DXVPIIN TV ¥IADN HYN YPIN ,¥1AON) NIXI0N DY DIIN) DIVININ

NPHRPTN MPITI2 YIAPIV PNIND DN IINNDIDPNI) YINDIN DN DIPIAA 2NN 2597 1910 INND
WY INPYIV NYPNAN NINDN MTTNY TIYVNN DIPY .1OTN DI NN NNIX NITHND DXNN WY
295 AININY Y95 19IN IMINA

Fig. 8: Example of determining the driver's angle of vi- Fig. 9: Example of determining the driver’s angle of vi-
sion using the viewpointsystem(R) method — low sion using the viewpointsystem(®) method — high
beam. Data mereged bv the evaluation software beam.

NMION -viewpointsystem IPNNN NV MYXNNI 3N ¥ VNN THNT NYIP DY NNNT : 8 DY

NN NPNDN NNONND P2 PN VI ININD IVAPNNY DN NN NITIDDN NIIYNN NIDN NI NIND
DV NINON Y DY NTNN TPRIN IMIN NIN ONIN INY DY 0NN 2PY NX NPND NNOSNN PAS WIAON
N VI (NNND N) 3N

NMION -viewpointsystem IPNNN NV MYXNNI 3NN ¥ VNN TONT NYIP DY NNNT : 9 DN
N2 NNXN

YNV AYYI 1Y M1 TN

, 01 O Metra -PV-550 YWY 921510 Pwin windw1a PN ,URD VI 159 DY YXIIYW MITTH NIy
200 YV ML 1% NIN OPIY 20 DV NNV PYINN TY NXAIIN NRDWYN .NIRND NNXY NTITND VDdIVY
STTRIN TIWNN 0.25% DY NIV IRV O

PYT DMVIMHVLD DNINA Minolta LS-110 DWa Y101 PWINa vindw Ny MI1PNa MT 10 1y

+ cd/m2 0.01-9.99 5¥ NNV MNAN TTII DY NTTHIN

TWN Y 1+ 2% 0 DTN PPT cd/m2 + 10.0 SYNYW NTTH NNV, TTIIN TN I 2 + 2% N
TN

GmbH N2V 23500 T DY IXPNN NYIZI NON 9NN NTITH PYIN WDV PN DOPNIN NTTID
.0.05% DY T/MY )INON YT WOIY PPTM 0N 1.0 DV 912 DHD) DY 13NN

MNSINN M2ty

NINM ¥ONA 1PNAN TUNRD TNV YAI2 1NAND P¥2 HNIN 2D ININ MINRDTN INDN MVLOPN DY NNIYIN
NI, (N1DY MINSNNN YT NIAY WITI 7PN ODINY IN) 13D YN NN TUNRY IOV 2205010 NRIN NTYY
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AMNN VPIIIND INANNY NN NN NXINY NNTI NN IVIAN 19923 HY 9971 HYON? 11D MPWAa 29N
MYNPYNN IX NIFDN DY HINIYIVION NIDDN NN THIYNY NN D199 1YY 309107 NNRIN NLY TINa
IPNYN X NMINID 7N IWIN IIY PNIND NPLVLON MPITI2 791N 92OV 19D (17 TNY) .NONN YV
SNSYY INYRIN DY 7PN DI XN NAY NTIPIA XY 200 INNRD T T79) ,937 29010 NnTHN

LONN PRINDL,PYT ANY INR) 2590 MPNN DY DDIANN 2IVWIN 29D YaPI 1Y PRI, NPHIRDT MP 123
DAY NTIPIN PA YOI 259N 190NNV YT (MIY 1 DY NP MPTN DY GPS-N WD > DY T10VY

PNYN DX 92Y 2597 NAY NTIPID T 93971 29910 NNTHN JPNYN DX TIVNN 22ND INYNRIY 3N
: AN NVIIN 7Y YIPI DT PRIN NIYI TN DY WIDVY (tpd) VY230 5331 39537 110N

fj]ff = tmd — trd '::1}'
where

tra  is the moment when the driver optically
reacted to the actor-pedestrian,

tma 18 the moment when the vehicle passed
the actor-pedestrian.

.9X9 %907 NNTHN JPNYN DX VN 2NN IMN Y WINT NN - TRD

29579990 NNTHN IPNYN IR 92y 1090 W WINT NN TMD

,TRD ,MOLMNN NANNN NYNN DWW WD .12V 0.04 DY P1T NDY NNOSNN MLYPNNKD INMI NYYN
YXII OMNMN T, DX TTIND OPIPYNI NIPNININ MNINNN DY MOLYPNN IRNWN YT DY Yap)

‘R viewpointsystem N0V MysnNNa

.IMAPN NNYNNRN DY NVOPNN IO YR , TMD ,NITHN JPNYN AN 92y 1590V YN

MYINNI AVIN MONDTN NPITIAN ‘[bﬂ)ﬁ:l 957 9930 NNTHN JPNYN DX NPT XN NIV ,SPD ,pPNHinn
: N2N MHVIIN
f_i i 5 .
/ i i+ (i
Spg = ———— + Z": + (2)
f1 - fJ'ri i—1 fr:m' - f:z

where
to to tp41 are the times (at 1s frequency), at
which the vehicle’s position is known from mea-

surements using the GPS device, where t5 <
trd < 11 and tn < tmd < tnii,
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7 and 7,41 are the average speeds measured
in the time intervals #; to ¢; and t,, to £,,.1,

S s; is the distance covered in the time
interval t; to t,,.

For an assessment of the vehicle’s instantaneous
speed at which the pedestrian was spotted, v,
(speed at time t,4). the average speed ©; over the
time interval fg to t1 was used.
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YNNI HMN HY VINPN PP DMWY NTITNHY PYINI MYNNNI WY MTTN (7*15) 105 5151 702
20N MYWR INIM KD 977 ¥ DY 1O

DINN 257 °95 HY MYNN 59X 1Oy D00 AN PN MTTN WY
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TINN 129,010 DY VNN PP NN YAPIND 7P DI XD NIANNN NDNN W PNV XN o2
YITN NI . (MPHRNNN PNINN WD) XN DY N2IWAN NDPNN 195 MMV 0.5 DXN TON NN NMT HMNY
,2UNY 5W NIV KN DY MVLAIRN NANNT P2 TNV NIV NNINN 77 DY D N NMIW 0.5 SV

1 XD YN DIPN 1D NI, NNT DY .3- ) 1 NPINVPL NNNDND MTTNHA PINY 295 ,7HNN 12O
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DPLVLON MTTHI NVINY NINND XMYNIVYN 19INT DNV PN DIDIYN DN DIPN DNINA THPNI
D282 IPP¥2) ANMT XY 9391 299N NANNN (M) NN 7 =) T NNA 12) OMIPN 19- 236 NNV
NANNN YXI YAP» DNNY MY MNTY VAN N2 DY 71PN DN, (0NN DY VINN NI NPY YWITI ROV
APNYN 9390 THND

YO NI DM YOWIN 5377 T2IND NANNN YII (MY NN 1 -) TN NN 3) OIPN -4 2 :7 DXINVP
19713 DININNN NI NN DINY N MPNINITA MPITaN 79NN DININNY TD ,02T1D NYNN
YOIV 259 > DY DIDN 7PN HNIN DY NMORIN NTY IWRI DYND UKD ¥31 259 0y MPVLLON MPrT1an
90

DXNIND OV ,1PNDN NIIYIN NYA N PINVPA MDY 7PN PIX NN 0,5 NTNHYLIIY MTTH VOV
,TINT PN ND NPORLOM NPNHINTH MPrT2a

DMV DY) YIAOW PONN NNTN IPNYL YINOYW NYYI NPHIRDTI MP>TaNN poNa

N0 MYINT IN AN TION WA ,NNTIRN JPNYN DMIPN 7- 2, MNRNYIN Y8 DON0N NYNY T
DPOPHI

AT P2/ 7N MR AEIRT AYINT 3R

D231 DMV NPINVP VIV MTTN 99011 9271 D090 DN

3o
(19 Tmy)
Lights Low beam (LB) High beam (HB)
Headlight type HT XE Total H7 XE Total
Category 1 6 0 6 3 3 6
Category 2 14 10 24 1 3 4
Category 3 4 4 8 5 1 G
Category 4 5 0 5 1 2 3
Category 5 12 0 12 6 1 7
Category 6 0 0 0 3 1 4
Category 7 4 2 6 1 0 1
Reflective elements 5 1 6 1 0 1
Total measurements 50 17 67 21 11 32

Table 3: Number of measuraments of different categories according to headlight type and use of high or low beam

33 IN PRI MmN

2719 | XE - M9P | H7 — W9on 2719 | XE - M9P | H7 — W90 [nn 2038 2o
6 3 3 6 0 6| 1n0Mmop
4 3 1 24 14 14 | 2 omop
6 1 5 8 4 4| 3n0Mmop
3 2 1 5 0 5| 4 oMo
7 1 6 12 0 12 | 5 nmvp
4 1 3 0 0 0 6n°Mop
4 1 3 6 2 4| 7n0Mmop
1 0 1 6 1 5| D'0amoN
02207999

32 11 21 67 17 50 53 19
M1
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Fig. 10: Schematic representation of the categories of results

MY NPINLPA MNNIND DY OVRNID NN : 10 PN

:ININ MPNND MNT NN MNYN NPINVPY ONMD 1N
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4 TPINLPA NINDNN MTTHN DY MIIVND YTHY NI MPHN

YT DY HOPNY MO 1T MPINVPA .5 NPINVLP NMIMNDNN MTTHN DY MIIWND NPNMYI MPHN
APY MY NPNY D1, 00 THN DXIN 29N TPVAIN NANND NNYP IR P NV NI HMN

Category 1
Driver clearly reacts and acts

Category 2
Driver clearly reacts

Category 3
Driver reacts not so clearly but
acts

The driver reacts by a
considerable change in the
direction of vision, and from the
recording an immediate action
can be identified related to
avoiding the actor-pedestrian
(e.g. by turning the indicator)

The driver reacts by a
considerable change in the
direction of vision, but does not
take any immediate action
related to avoiding the
actor-pedestrian (e. g. drives
with HB), or else the action
cannot be identified

Although the driver reacts by a
marginal change in the direction
of vision only, he immediately
performs acts related to
avoiding the actor-pedestrian

Assessment credibility High

Assessment credibility Good

Assessment credibility Adequate

Category 4
The driver’s reaction is
insignificant

Category 5
The driver’s reaction is
insignificant, the driver acts

Category 6
Cannot be assessed

The driver reacts by an
insignificant change in the
direction of vision but does not
immediately perform any
actions related to avoiding the
pedestrian (e.g. when driving
with high beam), or these
cannot be identified from the

Reaction is insignificant, but
actions can be identified from
the recording which relate to
avoiding the pedestrian (but to
other triggers, e.g. an
unidentified obstacle)

Reaction is insignificant (e. g.
the situation does not require a
change in the driver’s direction
of vision), actions cannot be
identified from the recording
which may relate to avoiding
the pedestrian

recording
Assessment credibilityLow Assessment credibility Unusable
Problematic

Category 7 - specific situations

A situation influenced by factors such as heavy traffic,
interesting from the aspect of a variety of traffic situations

Table 4: Description of result assessment categories
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(21 1Y)
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DXRIN DIPHN NVDY 532 1WAPIW DPNIND . NNNN 1P 1N DXIVNI MXHNN NIV, 4+ 1PN
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VNI YIAOW DX 71N DY WA NITITHN DX MINXND NN VAN MY MTTHRN IN PINND TION
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YNRNYI  NPHNRDTI NPORVD MTTH P NXNYAD 1IN HYY ININ . NPON> DMIWYN DINPINH DNV
279 RV WONM § NINA

5= 5 %d q00% (3)
8ns

where

sps  is the distance at which one could see the
pedestrian, determined from a slowly
moving vehicle,

spg s the distance at which one could see the
pedestrian, determined from dynamic
tests.

JOND Y31 299 TINN 230 THIN NN MR 7PN IWAN 1AW PNIND XN - SPS
DVHANDT NMPITIAL YAPIV 295 ,95910 THHIN NN MINXID 7N IWON 1AV PNINN NN - SPD

(22 Tmy) . PN DIPMIY MVLLON DT THN 97V TN NN (100%) ,NRNVN OYD
) 11 MHNNA HY MNRNNITN DY NNNWNI
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Fig. 13: Occurrence of deviations between static and dy- Fig. 14: Occurrence of deviations between static and dy-
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Fig. 15: Occurrence of deviations between static and dy- Fig. 16: Occurrence of deviations between static and dy-
i manneisanaanee fae Lo banme (1 DY and - namic measurements for hich heam (HRY and

MTTRL NV (LB) TINI NN NAY NPHXRITI NPONOVD MTTR P2 NPVLON NNI : 15 PN
534 NPINVPN GONN YTHRN OY,3,2,1 APINLP NNDY 29D ,INNHINTA

MDTRL NN (HB) M) NN N2Y NPHRPTI NPONVD MTTH P2 NPVON NN : 16 IPN
534 NPINLPN GOVN YO OY,3,2,1 NPINVP NNDV %3 ,NNNDXITI

PINVLPA NPDN D NTAWN DY NPNY NVWY NT,50% 1D NOYTI MOV NININD NMINSIND N¥PNRY NIND
MY INODY ,NNDIN XD DXIN YIDIND NANNN JNAY MTTH D¥ONn 1t

PYD NN DD DOVIT) NNY ANV TS DY NNINY NPNY NDIDY XN DY INDW

MNNIND MINN

NPHRITM NPORVON NTTHN P2 NPVLON YONY NX NNIN 17 PN NHNRNNTN

MMNONN MTTH NN .(HB) NN (LB) N9 NN NMON NIY ,2990 MIPNN HY N8P0

555 M9 , NPTV NNV JY MNIYN NI 99N R YD NNIN NPNDNITN .3 TY 1 MINVPA
2929 MPINnNY

29951 2590 TYNI ,0N191 D2IPIN 3P 1WVIY NININ NTY PNIN HY (NYP) DNNND Y81 T8N
DNN NY 929 2990Y

113



1]
(V4]

2 IMDEE’
P30,

AT P2/ 7N MR AEIRT AYINT 3R

|deviation [%]% VoM NN

100%
80%
60%
40% °
20% 0,0005 %
y= 3 X L ._
N pdill S
0% R™=00154 ~ 0 Yo'
-20% L e @
-40% C
-60%
-80%
-100%
0 10 20 30 40 50 60 70 80 90 100
® high beam (cred. 1,2,3) low beam (cred. 1,2,3) linear trend Vi [km/h]
M) N T IN (R)AD)ARIY)
(1,2,3 nPanvp) (1,2,3 NYPNLVP)
SV OYONMN DN - 3,2, I HPIN0P2 NMINOHBN a1 NIR NMPX DY M TN : 17 9PN

9937 INII AWND TN0 200 MINN DY PXPNDD YAPI NPHNITM NPLXVLON MTTHN P2 NPV
90

TAA)

12737 NYNNA D)7 991N MINAN DY XYND WTPINN MMYNRIN IPNNN DX MOPWN NINY MTTHN
D>INN DMIPNN DY MXXIN DI DY) DN NT VINND DY DIINNN NN MNNA Y 2070V ¥ada
SPRYA D90 DMIPNN YT DY IPNN NYINY MIXXINT NN NNPNRD MNNIY IR 1997 ,1T KU DPOIWN
YIVAN DN IPNN NIY (MPRIN PP NTTH) R viewpointsystem NOOY NONNN NN WX MTTHN
(26 Ty) .NY DINNA

792, MORNN NTTNI NVW TN N3 TY NNINY NDNN IR NYVIN R viewpointsystem NVIY
SN IMN DY MOVAINN NANNN DV Y1712 D311 23510 P20 259159 P2 PRI NTITH NN NIVIRND NONY
YT MY NAMNN NN DX 201N NINIANN DN DMIPNA NNMPNN N NVOW DY NN DX 200N
DYPYRYN) OOWTN DXIPNNA TNXN NN NYINNHD DYWTNN DT THN NVOW 13D HMN DY VAN N1
YNNI NN NOTHIN DY DINNA D) 13D DXNNIN DY NMDIYY ¥9918D NINYINT WHNYND 1N .NYNA
N9 NPINNTI M)920192 ¥31 299,79 2999 INPIIY MY ANNYNIA 29 NINID MP2Tan .vwada

Y 99’2 792)XN NN 097200 . WrA9N HY 5390 1990 ON NINIY 1NN YW INDI9A YN0 99N
PPN TNLN .NPVVLON M990 I + 10% JW NPVD HY NYY XY 91N 1D MINIT M1

NN VXD 39PN 299 MYSNNI NYYIYI IPIND TIYY HINIIN MDA YAPIY PNIND DY (ND)
NN NI 2290 29nY

NN P22 ,2990 Y NININTD 23 9900, 1IN NN OY N1)9D3 112 19113 ,0°1901 029PNa
99913 1°NANY 1923 1AY PNINN NN TPINNY ,NYPNY NDID (DNNNY NNTP DTN ,MTITINND) 13130
191N YIOWNY ININMI ,TIND VXD YDIIYW 25991 IN 19I¥ 2599 INPIIY MTP11Y INNIWNA ¥ 3599 9)9D
LM DTN 9390 299N AN MINIT MINTID DY 239N

19INA 98PY NI, NYIVIN 190N 0191 JY MIPTINNI NYINA DAXN HY MDY T8N

1% 9)90 2999N1Y 2Y BIWY 920N DY NYIY YIAVWNY 193) PNIND NN IMYNWYN

NPHRITN NPLLON MXIIND P2 NPV DY NPON HYTH NP NDON IRNN DI ) D3N MOIN
(27 70Y) AWI9D NN DY YTINY IPNN YN ¥ 1991 ,(30% + DY NDW QN DIDNDN DIPHNIY) MTTHI
2NN HN MINNA MIAPY NI HY Y Y95 NI 1229 ,9PINN 3”Y DWW MDD ,NNNA YN DY )00
YD 9PNN 29N8Y , W91 IY 939 MINIGT TIWON 1AV

114



137 002/ 7N MNTA /SXART AVINT AR @

D20 DMVNIN ININ,DNININ YT DY IIDNIY DN MNT PNV ,NIRN DY D0VNI HY MTTH DINN
9Y 12990 2039 HY N3N NYAYN INIIN NI NPITAN MHINSIN ODIN,JNIDP 200N NININN NIAY INY
22)9 19903 1°N3NY 1993 13V PNINN NIIND

(N929 T YY) DYDY BY1)23 WIADN DI TN MINIY IWON 1AV PNINN

ON ,INY DY .W/IP 69 NN NPRI DY 1T NNV NIY NIIRNNN MVNND .90 50 -5 , 713 N BY ,NIN
;901 30 9999N IN 40 1Y IEPNNY VY DT NNV MDA MINT ,0INHY DI WY D39 199D

PN NPNRNRITH MPITAN DY MNHND WP 50 IX -60 D NTIV NIRIN NNVD NIRNNN MPINM
SN OY (WI73D1) 30% =52 98P PNHIHNI DH9 25991N2 19121 1NN MNP DINYY ,2593 NHPNI NYA ’D
;22993 NYIDI NYA MNP OINYY YHRWIND XN ITIANR 25309 NN NYNND MINN DY MY N Dy
SN ANV DIRNNY  NNN M NI MIPNNI TII 9IND YOI

YN DX N9YY TNNN XN L0772 MNMIAN DY MIAPN NYIVN NNND NVYYY 2IWN SYNNN I IR 7D
NN DXNNNY NIINN,NNNII NMINIA NINI JII2 MNPPN NPNDPAN MONN DY DNMIN DY

(Y2¥ NPXOPYT) NMNDNNN ,NAT DT NYIVIN 1T MPNN ,NNT DY .7MRIN NNVY DNDY MVNNN
SV MYTINN NN D) 19D YT 922N 190 .¥252 NYY DINK DIWINI D)7 799110 WOV DY1)HaN DY
,¥257 DY DY) DN TYUNI ,DMINNND DMIVIAN IN OYTHA WIADY TN HXI 290N

1993 92Y PN NI MIIND NAN 1P2ANR , MNPV TN WA NXIN D)9 991N BN ¥ MNIN MPrTa

90 SV NMPNND DIXNND N ORI NTY L7919 99 XY 901 100 -5 D919 MHWY 71N 9N 13 PHand
DM NIYNNN DY NNIYD YTII NPADN MPNN (VNP 105 1Y) vnp

,INNAMI NN MNIN NAY TITA OXTYINN D)7 295NN NYNTH NPPPN DIV 20 1PYI N 7PN 2D IR
O OMN MNID DNNMY DIWIRNDN DDVPYHN DIVINON VIAYY

DV NDANN PIVND DTN OPNIVPON DXPYIN NMYNNNI D) NPNY NI TNYA AN NYIVN
STINGD TINY NIN TN DYPYWINT WINOWN DY, NINT DY .(NDD NHNIY DIYNNIN) 3N

2MPNY MWITHN .10.10.11 TPINNA ,O8IN DN PSP 90T 19N 799 Iy Y81a 9INND DININ
SINNN MIPIYY NP 2D NNIVN NN MIDNY N3 HY IYEIA RIN ,9IPN DN DINNNND

115



137 002/ 7N MNTA /SXART AVINT AR "@

. DNIYN 1709 9y 7HN0NA 50% -2 NININ NTY NYP 7NNN MYV 7.4

NNOPY WOI 12 VHNYURY OINKNN YWY 1709 DY NONNDNN  NNN MYV W7NI13 N DONOYD
ORI DTN VINWUN 742797 97Y) - 50%3 1D NONRIN NTY

TN NXOD NVPIV MY NI NDIYA PNIAN YINDN N0 NN NNINN-NHPYN 1709 98PN
YTRNN TPINDHRN NVPIVN INI XTI NVIN HNI NPV WINN YTH 22N INNPYY NVD
UMD DPINDNN XN NN NVPIVN I DIVWN WA PIY

NN IIND YT XD YMIAN -MPY ORI DTV N0 VNI J9IND 1NN NTIAY 2D MYV NN
SMNINYA D292 NNN 257 7N PNIN NN PIYND YT XD 100N NN YN MPIN

12971 29 7PRIN NTY NN ISP W15 19 7Y 1NN DYV NN TY 7Y NN THYL NN
AT NP0 NN RY NYIANN -NYNONN NON

DYV TNNID TYN MYV NN KDY VN 100 PRI NTYD IMIAN NYIP HDP RY DYV LAVYN Nd2
A17) =901 75 SW ORI NTY YA 10N 50-H NN

NN »79Y) TV 59 NPXY PRI WP 80 MPNNA IND XY VN 50 NI NTYY NN
NONNN YN NMININNN NI NORNY NMVDN 192 TN DY NYINI YN MINN (DY

(YLD DY JMIAN MONMNN

TANONA XN JNIAN MY MDA YAPIY TIRIN NTY NN INPY ¥ HHI ¥ NNNN MIYLY YN
1T AKPHN 1IN NN NTY W 77092 721TH .11 N I2TN 0D PIADNY ¥ TINVN 1709 DY

, NN 12 ,(0IPD) 1T MDDIY) HHRYN 1709 NN JNARD DIPN W D) .JINNAY 9192 NaNnn
AMYNRNN 212 IY NINMD IN NN NPT MN Y3 NIKIN ROW T HWa P NNNN NTHY NYAPN)
TIY MINY X1 DT NN DDP KXY ONNNDN U702 (PNINNN 75%) NININ ¥ap DIDWN vmda .
PN VN 50 NN NINDI XOW NNMIN TYN NDI M79Y 7PN NTYM NP D Yap) IMNY
NON TRV XY NVPIVM NPN NDDIAN XY ININ).NYINI SNYA NNIRND IN TVN 5910 NPIYN
(268 TINY2 MNY NN YOO

TPNIN NTY M99 9392390 17093 ,1355/12 97893 119990 VOYNN 171 NTHY YIXRY W
.DWNIN YV N2ANNN Y93 NYAPY PN P NIYNL NPDY NYNNT DN MI2P M VN

SN NTY— NANH PNIN 9)9230Y 17093 ,1355/12 97992 190 ¥’ MON»NN 7.4.1

N5 H19-IANR-HNA NNIAYND DYV VIVNI N¥2Y,28.9.1005 DA ,WNN WPIANN TN : PIPN
WOIN 295 .NNYYIA 257 NN N INN DI DY NIAY 1D ON»NN L(12360/05 T7N) DIWIN

DY (MMM :19ND) INYKN N2 YNLPN 221 XM ,IPIA NN ,24.6.2005 DY ,DIVINRN AN
DIV VAN TIN NRXIND MNPVIAN NPYNA Y ,YNVPN NV ININY 193 GONNT NN
TIMDA TN 2 ¥151 131572 WPIANMD I ,NYN NNIND DYNNRD 227D 59 YNLPM NN¥IN

YIAPI NN NNNNRN NITNI TIN NIRNIND .NNXIYA ININNDI YNVP WIIND ININY 9D 9oNND
Ruilpjah]

116



137 002/ 7N MNTA /SXART AVINT AR @

2N52 12 )10NPY MPIAYNN YPAND NN NNIAYNY DDV VAYN M N 5.9.2007 D2

SY YNVPN NI ,WPANN DY NYDIN MPNN : NPND YIDYD NONMNN PTN NYION .OWINRD
TV WXADN DY NNNHNI YNVLPA PNIND WP NN PNV YIINN 20N NANNN I3 ¥
.DY2Y HNnv

VPN NN NI2YND DIVWN VIYN N2 NPT ,NNTNN NPRIINDNY INRDY 5.1.2010 02
9272 NYIAPN DR NIV DIPN PR ,DINTIN MTY NNV INNRD D) ¥ ,¥aAP VIVYNN N NNV
.M DY INTIPN PTN NYIIN DX PMN (MMY 3.15) NANNN AT

TN XIP D DOVNVN 15T T NNOWIN D) SINNT LIVNT N2 YWIN 22.11.2010 D2
TN INYNNI 2IYNN VAVNN N .OIYRN ANI)1D HIDNPY MY WPINN NN (NIY
2 - Y2IADN DY YNLPN NI PNYD .D2)IY 190D NNIYND DIYYN LIVN N2 WIAPIV

TN TOWN IDIND KDY NY0IN 2PN M NN 7P YNVPN 2 ,¥IaP SINNT LIV

NANNN PIT 2D ,¥IAPI TIY /N 122 RN 142 HYW PNINND YNLPA PNHIANY YPNN MIVINI
VAP DIPN PN XY 91 DINNMINN NYIDY DY DNYIAPY DORNNA NN NIV 2.15 XN 20N
£33 PVINNN VAVNN A YIAP TIY NPYD NYNNY M0 DY THNDNA NIV 3.15 DY NIANN 13T

N9 NOD MINNH DNN NPNR NINYN ,2PUND HY NI MHIPNN MIP202 D37 TUNI”
NN 3 YAPI DN XY 7970 5MYY MDY H19INNN NIPHNN DN NIN ,FINNBYY 1952y
997583 ,19%9 NPYWA X NI TUND INTY ,TH72 $391 Y MAIWONRY MAXh 113N YU nayh

27279591 4990 NIYa 091391 INOYY IN NDaY TINva

AONND WY POY PV YPINN DY INT DX NNIYND DIVWN VIWN N2 933 22.11.2011 D2
DYV LAVYN T DY PTN AT DY ; MY MTIAY DY TITAINDPY DOVTIN DYDY DY
OTINNN VAYNN NYAY NDWNN NIYIY NNIAYND

UPIANN DY IVNY NN PHNM NWNN NYIY DR L6.2.2012 D2 ,52P YHINKN VAVYNN N*A
MRV 192 NHYNY 29D PINYL DY YPNN W NITIA IOV NYIVN MY NYPA 1NN
NIPNY XY 1OV 7PN 19 NNNY NIDN INIDTY LIVNHN MDA DY YD WIV YPINN .MNTIPN
AN YT YN XD (L1257 DY YNLPN DA MMIAPYI) NNIYNRIN MINND MONNN DY INPINN
PIT PN NHNYA YIIND ¥ Y, WPAND IV 1 19D .1)II2 NHONI 12T INIYLY DN
(77NN MD?2 NAIYNN NVIDPION YD), IIVI PO XIN T .NANNN

GN) 91 9IPPY TIDY DY IN NZIDS NIVHN MIYN DYDY NNYYI XD YNOVPN I DY PT9 INTHIYN ON
NN DT PR VITH T NYIOND PN NNAYND DIVYN VAVYNI N2 KT MPIY TINND KD
YNVPN I DY INYN T IV ) D DOYNND PR - ¥YIAPI TV .VNVPN N NN T2 THynd
D2P NINY WNYN 1OV YNVLPN I NN D09 PTD THRYND NININ I MY PR NN POy MO
S0AVNM NP PIY POV INK WY DO TID MINND APY D1NYNN

NN N VIYNN NV ,555 - DNNMIND NYTY TN DYYN LAYN NI NYIAPY TIWN

NN DPYN DD P2IYNDY AWNNND PHYY DIN 19D NNNNN TN NYT MNN DY MNNPONY
.(11.1.2007 D2 117,009 XD) INIY DTN ) DIDN MWIN 3251705 97y DYND INI) 110N
NN MPNNNA N2 MDYN DY Y 200 MYNYNN NPRI 1N NONRD NYT INN 7D ,¥aP) 1D

117



137 002/ 7N MNTA /SXART AVINT AR "@

YVAVNT XYPN 3 2IVLN DNIAN 10669705 97y) 7...PTS WY PTN NPPD , NNND

LIYN 1Y 79 YTYNY DNNMIND DI 12 OIPN ,TIN NN .(7.2.2008 D2 YN ,NOWNNY

TN OINT MY PR ,NPIV 2.15 RIN NN NANNN PAT 2D, 00T 39N 1PN NNIYNY DVWn

Y PIYD D9 .0VYN LIVN N NYYY 9D, TPVINPN M0 DY THNDNA INN NNDND NAPD
DN IR ORIV YT THD DY PT PO DDA PRI 472/81 N’V WaAPIW DT
SDNNMIN DY NPRI DY IDDIY DIPNA D10

DV NYTN NN MDA NDID MIAIYNN N2IWNN MVIVPIN 719D ,¥P2NN MYLY IWNR
TNRN DWOND NYITI MNP INMAN DY INYT NN .TINTND NPT I NIYY - NNYL DXNINN
YT 2WOINT NPT XD NININ 90N DY NINDI NYTH NN .YPNN DY ININN 932
2N YNID DNMINN YPIAND NP DY NININNDD NYTH NN .YPIANN DY HPNN 19N
NNNMIM NNAYND DIVYN VAYN N5 VNN NYTN NNN ONY NV RNIND MTIPIVD T
INNIIN .NMTYN NYNRY INNRD VAWM N2 NDN DT PIY INY ,MITIIY WIPD 11NN KD
A AYNI ,MINK NPXIN NADIN TIN NNMIX DOWN NIN ,NNYRIN INYT MNN NN DV KD
.09 993 XY 792 1392 NNNY NPRIN IINNY NOXIN NPNIND PN TN YIAPIYW NI VIVNIN

An) v

AYPNA N9 IN/NYNDN DY NN NN PAYNIA INPY W 1D v¥ap) ,1355/12 97ya

oYLVN NNTN TY HY IMTY DY 7INDN NN NININ NTYY IWPNA KD NN 1T NYAPY

ND ON” : 11997 ,INT INIY? NI0WN DY SYNI DM NP ,1P0UNID 1199 7799 ,NNOUNNN
©3590) NNNNN BIPN 1NN HY NININ NTIDY NN N ,NIIND 1)), M0 YN
PN BYIYY INY NINNN I NI PHANY JN 12 NMNIN PHINY Y9N , 037NN

T N MIPVPN NIN ,NININ PNIN NN MPVPN 1IN NITVY MYTIN NN T AP
ANNN PN AR 0) - MINNY ORNNIY HNIN HY NANNN

118



137 002/ 7N MNTA /SXART AVINT AR “@

7005”7 ©YNLY NNINM, 72D 2591 NN NTY NN NIY 7.5

NOMYY NMIAY MDWN ¥ ( THIRYND/DIAIVIN) TID 257 7Y 9712 NYID NDN NINNA D1V nya
7PN NTY NN YN LYNID)ADIN MM YIANN NN PRI NTY NPT, PRI NTY NON
NTY M1 MND NX ¥/NIY YNNI PIA0NY TN 1NN . (DPIIND DN P9INNV

JPNTP WY TIT NON TIT VN NVDN MY PRI NTYI MNIND TIT 25970 M2 APY NPRIN

TMNY 2DYN YD, 0MIVIN NXPDA NV YT KAV IR NTY N0 TIY 1M1, T2 TNIND
YN DX TOIN NYIN DID0M PRI DTV DY 22N 2590 DY VPRI NTIPIN NNND NYD)
IO ONN 702 PNAND YN PN DXYIPY THIRWNN XN TN NN DDPNN NIV 9 TIND
NDNT 9NN 9NN TYNNA ANDMN

SN R DY DY NOVYA NPYTR 19N

ININD NNNND 77 DX (P T IRIN-NANTI) NNIBN TIT HIND? 2MYNN XN NONN NYa
2 OWIZIT 922 PN RIN ONN PIXD HMN DY TIRYNN DY ONNR PON PNID NIOT 1D IR
NN MNPON MANND NYNNND PNN NLY’A I2VTA IRID PNND PIND T N OIPNRH

TN AN TIT PYD N0 PRI NTY DITRI WD) 1922 NN 797 70107 NVY =HIN NTY NPTl
.y

2.27

2.07

0 TS AN TIT PYY D) 7PN NTY DYTNI NWIN & NYPYA

119



137 002/ 7"D N SRIRT AYINT AR “@

19929 48 190N 797 HN NINY NTY NPITA NIMY

ca.25m

on)

| B - L]

PMNTP NVYNY T97 D1 ORI NTY NPT NIYIY

N

0991 Y3971 9 TY FPRWNN MIN DINIYY MI-NWNYN NEPN TIRD -NNYA DNPN NYI
AW DIPHM XN PYN YAPTIV NN NOLWN BN

120



AT D2/ 7"N NI SRORT VDT AR

n'l'nlﬂ?@
oy

NP DYNYI P NPIN 797 INT NTY MD%) DIVYIN N*Y

19939 18 NI 1939 PIPYN NN NINYY NINTP VPPYN NN 797 NN DTV

/ |Field of visibilty of
'/ Ithe class IV mirror

P27 X DN 7R AT

Tt

| |
; B s n
e B =
1,75 1,00\ -t
Rl
]
5 Pt
' Field of visibility
| 75 of the class V
— mirror

APPWN NRA0DN 7°R7 07w
]')D’

121



AT P2/ 7N MR AEIRT AYINT 3R

'm‘uﬂi E
=R

JSININ NTY OINNA NN 971 BINA NPT PIN NINIY NHH¥a 0995 . 7.5.1

290297 DOXWIN MIOM ,IMAN 7Y NN NTTH

,DYTY NPYTY DINSNDN) 971 NISN AP D DIPN NYIAP ,VPIIN DIPHN NY P
.OMm

TR AN N9 PRIN YW TIR N (Template) napey owIn/nN»po Ny
.DXNYS 3 MNSY 1297 Y232 NP TIN .OPOIN TY NLWA

.DYD2IPN NNNRN MN/ID IRNYN DXIYI 'ON 3N NI YT NTTN
IN5N MR TIT XN 7NN IR NTY NTTN TIYN- DIDIVIN/ MNPO NIY

VIVIVY DIVYIND ) )Y NTTH DMNX DIIYIN 'ONA N2I9N DT DY NIRYNN NIANN
NN AMORIND NTY

9770 DN NPYTAY NIV DI NNNRD VPRI IV DOYIN MY INNY NOMY
AN) LIV MR MR NTY DINNA NN

N\
\
A
/
//
et R
" \
~grans 0?2°1 UPOAR MIR
. 2" No*T
"/5? )
(=) =~ T
/ 1

122




u'l'n:l’.‘§ B
oy

AT D2/ 7"N NI SRORT VDT AR

NPT TP MO0 OINT INNY

1.91
\

5 4 3 - ’b,b 10-1 9
— 2

Il

A
\ 4

= ./ /

ovan

SNONT O ©

PRI NNNY V702 PRd TS TPTN DY NIYIAN NI NI NNIND NNYA NPV TPRYN
19250 MW DI TUNI PITAD MNY THIIYD IMINIL .7I8N T2YN DY NNYIN NP ONNDYY
JPRIN NTY DINNA NN 77 ORNI TIRYNT NRKNI 12D N80 17

.01 12.1 VPAIRN TY (5 NTIPI) MION NDINN NPV DIPNN 17N PNIN NTTN

72970 DY YSINN YT 72PN VPIDIND TY NVNYN 79N TUN NTTH DD 3 NIIY
MY 5 0PININD TY

VNI ) DY VAP .1PNY VN 2 1N NN AP MDY DXTY NNNN D) 19y
.7 AN SNN 91D0N 9D NOYNY DIVWANIL PINND

JOPANINA NTPI =0 DON NTIP) DOWIN2
L DPAMIND 792 0N 2 DY PNIN LPIRM NAD NIV NNN N =1 NTIPIA

VPANIND Y 0N 4 DY PNIN VPOINM N NIV 2 N8N V7N= 2 NTIPI NP
O8N YN Yy

1199791 DY VPAINRM M0 NNV 3 NN 1 3= NTPN
. DPANIND M0 MMV 4 N¥N V' 4 NTIP)
JORYNN NYO) NDNNT VPAIND M0 NIV 5 N8N 97N 5 NTIPI

JORYNDD NXIXRN NN VNI NYD

_ Vo =V
T
V2 = 2T—S—V1 = M—O =w/»4.84 =17.4vn>

123

1

.8
.9
.10
11



1]
(V4]

2 IMDEE’
P30,

AT P2/ 7N MR AEIRT AYINT 3R

Vo=V 484-0
=

NN MNRD MIY D2 710N DIVIND DY OPND NN NNINN NNV INNRD .12
NS MIY . MMV 5 HY T2 NI2Y THIRWNN 0 NTIPI DPAIRN TY . 171 NN THIRYNHN
DIV 4 DY 19 Y93 HaAP)

=0.96x /v /»

NIV 4 DY 11739 I WIN TIRYNN 1D 1 ANPIY HNN N2IY MINRD 9TNY)
TOPANINN MY NIV TIRYN MPNN NN VN .NYOI NNNN

Vl :V2 — AxT =4.84—-0.96x1=w/»3.88 =147

VPN 7Y 19IYA NI2Y THIRVNNIY 719N PNHIN DX 2WN)

2 2
V.S -V 2 2
S _ 2 1 _ 4.84 3.88 _ 4.35»
2x A 2x0.96

Y NNMN THIRYNN OV . 01 4.35 DW PNIN 1 NTIPIY NNNRD TIRWNN NN PN .13
P10 OV 178N 92¥0 DY NNND 010 2 NNND 1Y PINI 977 NN PN 2D
.1 NP ORWNN IWRD

NYXNNN NIV 3 DY 1179 1T WO THIRWNN 1D 2 ANPIY N9IY NY NN tnw) .14
111728y NN TYND NYD)

(.1 NTIPI 795 NIY) VPININM 7Y NIV 2 IRWNT MPNN NN AWN)

V1 =V2 — AxT =3.88-0.96x1=1/»2.92 =10.5u7

1 TP NYIN 195 NPIWA NIAY TPIRVNDNY NN PNIN NN 2WN)
2 _\2 2 2
Vo, =V~ 3.88-292
2x A 2x0.96
7.7597D0 90N 3.4 YW PNIN 2 NTIPIY 1 NTIPII MIY T NNRD TPIRWHN DX PN .15

DY VPR VN 4) 2 NTIPID VN 2 MNNNRD V77N NXY DIN NTIPI VPININNN TOVN
.2 NTIPIA TPRWNN IWND 7PN OV (NMNNN 12YN

=3.4»"

NYYNNNI MY 2 DY 1179 I3 YN THIRVNN 1251 3 ANPIY N2IY 7Y MPNNRY 1tnwy .16
.DNY 25 NN NYD)

.2 TITIPY 299 MY VPN 2D MMV 3 TPRYNN NMPNN NN AYN)

V, =V, —AxT =292-0.96x1=w/»1.96 = 7ump

1 2
2 NTIPID NYIN 292 NIV NIIY THIRWNNY 779N PHIN NN AWVN)
2 2
Ve -V 2 2
_ Vo TV1 _2927-196° ...
2x A 2x0.96

124



137 002/ 7N MNTA /SXART AVINT AR @

95710 01 2.44 SW PN 3 NTIPID 2 NTIPIN MY TIY NNNKY THINWHNN IR PN .17
VN 6) 3 NTIPID VN 2 NNND 7N NN DOX NTIPI VPAINNN VN 10.19
.3 NTIPIA TORWNN AWRD 7PN DY (.NDT0N DY 711 97N VPAININ

AN DY PRI NTY DINN N8N 970 ONN IV MY o1 71T nyo .18

NN 7N AWNRD NMNN 2PN 9702 DYDY NONMNNN NP MW ¥ Y v .19
977 8N 92YN2 21T TYRD NPINNRD XN NN I 9270 PX . 7NN NLY»a
NINNN NYNIND T899 ANDN NNNH Y1953 2393 HENY 1ININN TN NN NLWI NNN

735 259 599 DN NTY XYY APIDON MONNN NN NOYYPa

PYN M OYN VOVNN NI HIRIYI N2 /) 192399 17-12 99N - 3120/05 9”799

LYY TN ,DIPN INY DINIVIND THNND YNNI, DINVINA WP KN 1.11.00 O»2

TN TINDA PN DNNPVN LYION NN MINND DNY 8.5 NA 1T NN 1D NYIY ITIYL DX
,OIDVIND DY 1IN NN N2 VIO ,NTHA PNIAN KD NYDI HNN YPIND .DIIVIND NN ON
-2 YW INT-PD92 DO HA) DD XN XD PNY HYIND D)......ANNY 10T NN 99N

NY2 YP2NN 12 HMVY DT NDN DIDINVIND ¥ NN NNAYND VAVNN-NY 79D SN VIV
UOTIY 95 DINTD MMM PN T8I NININN TYNRI DITIVIND 1IN NN MINID JN) NINNN
92 DIVIND MPMNN NNPN 11D NN 23 NNY NN YPANH HY INPINK PTINNDN LOVYHN-NOI
POIN VITTN P2 NOYNY LJN%N D95 N9 NINRI=-NTY TWIND 215 YINID 13NN NNYN 99 ,HN)
;AN MU NI IMN 7NN HOY” DIVVIND NN 9N DN D) 7D SHINNN VOVHN-NO2
NN YWIN PN 29,119V 9901 TYUNY ANINA VN MYNINA ,NTY N2IN 1NN DY NHLIN
VINIVN ,TDO9D AT N9PN NYINY NINNN TV NNDN MIIND 1IN Nn-Yy ,”nn now”

¥ NVNIT VAVYNN-INL VAP PTA,MINND NYIN DY XTIZ POY NN TN I3 XTI wpann
ON : TV NNN DY TIT DY ,NIPNN MDD, XN PTI YPNN DY IAPN : INX PYD.....5WINN
N391 NN ANINM D192 MAXY Wpann N0 9199 NNITYIY DINVINI MPMN NNMN
PN NNN RS DX ODINY AN XD MINIY 190 9192w DIVMN P72 XID 2N 2N

DIYN 1972 YPAND 299N IN 292N NN NN XY ANINAY IN IR ANIN DIIVINI
NN NY DINN DN IINTD NNV INT NIV IN W79 AN DIIVINA 197N 99 NTNY INT NIV
DYINY ,DDINVIND NN INN DTN D) PT2 21N 7N N IWIN ,WITID NRIND DINVINA
T2 2900 YPNN NN VY YT 1272 N XD

< INIYI NI 1D STV 13 PN - 3934/98 (199-22aN-IN) 97’y

Y192 WON RINYI ,0TNIN NN DIVIND WIVNN XII,15:45 NYWS TiND 21.3.95 PINNI
,TITN OV ONNDY TSI DIDVIRD NN INY IWIVNN ; IRNDIYPA DNPNA P2 ONIN N9 1 NYND
YT MY NN NNPY YT 1IN 0 NRY NNOYNN DX ,NATY NNAVN YT X TFNINY TN DY
632 T2 ©ITY NYDI 5NN HMN ¥XAIN NN NNXM YT X NNPY DR ; DIVINRD TINN
AN 0N

PN )M IR HNYID 7NN NOY OMP 1NN 1NN HWA ,DINVIND TN Y Y5 yap vwninda
7PN 1919 ,7NIMD PRI ITYNA7 .DIDVIRD NPINN 0N XN DY PNINN DNN NN PHIAND
PR IN NN NLYW ININD NN DI INWID A0V D [ IYIVNN DY MINIVDY NNINY XNDP WA
YT 013 HY ININ ...¥AP) 120V 19”7 1O ,ANNNT INPINNRD ¥IYNN NN 9INVUY »75 793
NID D9V ,NT 7NN NOVY” HY 923NNY NI JY INDIDNAY YD MVYYY 7N NLY” BP 13593V
DINVIN HINM I2ITH YN DX12TN DD NI NN NNX DY .INN IN 0295 ,2990 NN Y01
MNXID XD WY XIM 7NNN ALY DINND DI INYID TOOW MAXD TN TUN) DYTD> YONN
JMIN

125



137 002/ 7N MNTA /SXART AVINT AR @

AUND NNRIN NTY DINHY NINMD 259 NMIINSMDIN NI N— MNIY NI*IY 7.5.2
19392 9NN 299N

THN XN 2999 TR MDT NNY NN NNY /N 297 TWND 157 995 2 P2 NINN D19V Nya
WYY 2 T HY MY NYYDI MPNNT TYN IR DN IR NTY DIPNI ¥ NN TIT2IN
N 257V NN A¥NA 2257 DV NPIYIRD MPNNN 1PN NN JNDY PRI DTV MY YD
:DYNNNY DXVWIN 1IN .7PRIN DTV DINND NIND NY¥NDI A 257 717970 NN DINNNH

DWIRTT IR 0n 3.5 UpoRK

7

nyan ™
0P %

/\4{/—

/

f§

SNNTY 999 ©

0N 95 N HNNPWY SVI9N 2970 YW PRI DTV .1
9RNPWN YN PPRD 50 YNVP).ION 3.5 VPADINY NMIND PN PRIN .2
(.W/W/N 3 NP NRINDY .NDINY NYIRD =P1D72 7IWA JON 1.5°079 257 NINN .3

MY 2.16 - TYND 1N VPRI NYOI NONNN DN P9 .4

t_\/ZxS \/2><35 D16

S 95
V=—=——=43.98x3.6 = u»>158.3
t 2.16
719392 YN 259N IWNI NN NOYNIY W7NHP 158.3 MIINNI NNMIND YN YNLVPM NN .5
DINNA 7PN YNVPN T NPT YIN IR DT YNIVPY NP .TIRIN NTYD INN 7P YNVPN

.192 5NN 2590 IWNRD PRIN NTY

126



137 002/ 7N MNTA /SXART AVINT AR @

X 193 Nyne MmNy .8

a3 199 MON 097 NINN MY TP 8PN 8.1

T2IN2 TMNMNN MYINHI 217 29 DY MNMNON D)7 299INY 15779 PaV DIIIT MNNN: Y995 .1
SV NMYNIND TONN2 29 PHY NY 2179 HY 07597 NNIND DY OXINX DMND D DX N
237 79I NOON OIIT MNINN NINY NYA MIYN KO DIXINN TYUN DMINNIN DY .ININNN
ki)

“NYRIN WIND NYVIANTHY @

“A59N OOV IV e

“2XN TN OV NPORNDYP e

* 231 TOIN DV IMN DY NMVIVONR @

200 IO SV NN YY MPLVPL e

YV ontaYh ONdXa NORY NDIY DX T9IND 259 °05 P2 05T NMIND DY DIPNN Y92 VYNO
VTN NHYNI MANT NITIN V90 9271 .)IYNIN YN 98 9UND 2599 95 bW Hrvn 999
MWN NIY DIIDN DMPNA .9XIN TN YW TSN IMPY NVDP DY TYND NWY IN MDYV
T N 1907 ,NONTD .17 DY MY NYWA INOND DNYA DRI 71PN D)D) TOIN T8O Mand
DI VTSN INOONNDYN VTN, 029010 ,MINNNI ¥ DXIN THIN OXA NYTO 2wN 7

,D21271 Y2VN 91957 T2TN .INRND 27YN TYUN 3997 95 DY MINNN PIY NDW TN VYND
9291 9997 YW 1M D) DINYY L2591 XN DY YT NNOVI IN NNWYNL MaN DY Wasny
D27 DIPNA . INIXRNN NYY TON N X DX THIN OXN IV — MDWN DY D) INNN
IN 7901 YNY2 DINNI NOIN 2APY NYAPY 1N dXNDA NPNAD MNWY 2597 Y95 S IMPNN Y
IPNT PN NINRNND NTNY MPAIOVY NN

,DIVINNN 1D IRXIND ¥ DX TIIN 12 19IND IN DI THN DY NPIVNRNIP

VN NIY DIWN YT .NYININ MNIN IN 297779 DY IMIPNN NYAPA 1IN NPND MUY
IINDD NPNY YTID WIN TWNDI NN 7PN N2 NTHRYN,DIIN TN DY PMYNI NN 551D DY YD
VI D390 TN TN YN YT DY L2591 7930 DIN IWUN PIIN DI 1D ,YPIPN DY YINN NTIPN
N, 79N X7 2XI0 T9IN OXRN NHNTI ,TMINK MIORY NNAY 77 J1), MUNNNN INND
.2591°95 5955 D9 PN MO DN N, TANNND

NTNDY WAON N9 DY DNTHY NNNTI DY MDD D3N THIN HWY 3NN DY MNVIVON

DN D IVYP DIV IVIONN KIIN THIN IMNY MOLONNA NIT NN .DXIN THIN DV IMOLOINN
739 NMVIVOR MTIN AN T INNNN I YINND DD DY WAVND D0 INWID NIDD
852 9901 NWVMD

NINIVOP IWND DXIN THIN DV NN DY DMYYNRD MV D3N TOIN DV 3N DY MPPopv
WAYND OMYY 1ID0N DI DY INYNND NP N2NM NNDIN NNWID .MDON DI DV IMNN
IN 11292 MDD XN DY NPIMAON MPHNNN MPPOPRY .NNINRND NN VN MPIDN HY
.852 9900 RYNA NN NPYVPRY MTIN TN VNN PT PN NN

990 2999 995,991 3917 DOINY DI .2

IUN (AN IN,TNN) 2597 39D DLW M9 NPYTIL 29 YN KD DXIT NINN DY NPPN D2
271 TOIN DN JMNRNNDIND MY N2 TWUNX MYNN ,TID QDN .MINNA D20 PN

PIN DT RV NI DT PRY .ININND NYNIND T YNNI MDY 0 D) MINN ANYNN

912 MYNMIVNRN MPIVY MINT N DX 20N MDD DYI7T NMINN NIAY TIWNN MOVIVN
D297 MNNN MO

I¥T DY 09I INRY TR, TIDN YO0 INYIN DONYI-HY) TIDN D0

DY NYA¥N NIDNA R (D31 THIN DV DX DN NIDIN NXRTY 29 DY N) -H¥) DV IMDN NNIPIN
JYUNRIND YIND NTIPI DY PO TH DN

IN TDIDT MY NINTY 12577955 DX 79N P2 MYNNNA DXYIN THIN W) 2597 90 DY DPOHN
. YNON 259N 0N YaN HY v

AXT) P19 .2 7Y NRA DT MNRN NPPAY TATR2 877 N901 KW H37 9N 27 %95 12 22377 mnkn w8
(2010 P> .2.5 937 7931 207 MInRN Y 14 9o P 158 TNy Rwiua A

127



137 002/ 7N MNTA /SXART AVINT AR @

99D 2912 OINVYN OIN)

NI NNDNDY,25995 P20 DX THIN P2 NININN DY TPNININ DN MTTH NIYSNNIL Tynd v
WINN NTHNY DY DX TYNN DNNIDY THPNIA 2D DIV ¥ H)T 191N MONON MNINNI .IIND
VNN

: DONAN TITN N9N DINSNNN MYNNINA IAPY 1N 9712 DY) DIPM

LDMOM OV PN NND e

.2597)°99 DY PRSI NPMIPTOOIN e
9Y DY -INTN IV e

.Y2A% 522V IN NPT — 259 MY
15N NAHY OT NINN NIND
STV IN N NYasn

AUN 1970 190 PYNRIN $INN DIPN Y 9112 N2I0N NNIYA DIPYIAEN TUN DN I THN
L1229 DY QR . 1OY) KDY DY DN DI DX TOIN 191 DIDNDN DIPNIA DY ¥ HY BN
DNYRID MINT NTIPI MTIN 21V AN NN INNP KD SN HY INDN NP

9 DY AN .MIYINNN NYNIND 12 D957 IR MTIX 197 PIOY DMWY 157505 HY DPON
JIYNRIN YIND NTIPI DY NMIPIIN 993 PRI RYNDIND DMWY 1591 %95 DY PPN 3D
T2IN2 Y29 2591 Y95 TURD 7OV XN TWR 1NN DY YAN 1Y DX TH VIDY 1901 DXVWIN
9 DY GN L(Y2IN 71900 DOWIN) DMOYI 191,950 T9INN DXINN DIPYN NINNDD 1N .90
NTIPI NN PHIN X¥NDOIND BNYY DXINK DININY DMIPYN ,NIDN MOPN 0095 D
JIUNRIND VIND

NVXDIDNIN MVIYN INIDIT NINND TTIY NIN 7Y TIY IPNNI : 190N 93N NIYN)
1639 91P10179] NPINN V1 MNKM MIT MNNH MXHIN NRNWN XWNA 71PN 1210
D1DN D) 1 93739991 MNNN : >3 ¥aP) ([131 Tnya AN TN 1T INYNNN N0
MYNNNN NTIPID (937 13) 1010 4 TY HY TN Y202 N¥N) 1INNWNRY YR MO ¥ NN
(.(NYWHY 971 37) wrmp 60 Ty YW MPNN NYawna

2590 9991 INYN Y11

DT IN 2991 Y95 520 DY 9290 19901 07 YY) 702 YW MPrav Xisnb 100 MNP 0nyd
9 HY IMWMINNN NXRXIND TN NN 12 IDIND DY Y28 YO NN NDIN DY INVIN IWN
.29

93 P2 MWNINNN PPN D1 DN D) NMININM PTIN NMIVIX ,DOVYNIN ,TITPN NYNIYN
PN 2590 MPNN DY DYND D12 TPRTRN NYNYD DI TWUN P .D2310 TN Pad 2570
NOIYN NIITN NIIN NNRI... TIYY 297 5210 NXP NN V7N T2 1571) DD OIMNIN)
0NN P97 TIVY NYVLN PNIN P7AY 17 MPIN

9291 999N YW 1991 2INVH YN

DMYMYINN 1IN 539710 T2IND 1IN TYR MYPNIN MTIN DIV DINN) INND PR 219 DY
1D NONN DN 2997 Y92 > HY NYNAN TaDH D901 DN YT DY 1N DN 199N DY
,¥257 %9 DY YNNI DINND NMNYY MIYSON 12 PON ,DN0N PNIN TNRD NPYNN IR /)

.2590 X950 DY MYNNNN INKD

NYIND 12 J9IND VINA NINRY TN 12 YN DX THIN DY NNIRN DV NIPN IPIN NNNX DN
2N NN NYT INN D2PY P30 NT RN 1IN 5070 T2IND NN NNNON

2591 995 DY MYNINNNN NN DN 7997 DY NN
DNI2IIMIN PIOT TIVY NDVN PNIN 7Y 257 MMM NIIYN NIITN NIIN NN

70 19VNA 2590 995 DY MINN MOYN
(139902 133-177 ©YT1NY1 257 MNN NN P9 NXI)

128



137 002/ 7N MNTA /SXART AVINT AR "@

5390 4990 YW NN M .5

NN N 7PN 1IN NN/ NDPDN NN MAPY NYPNI 2119 DY ,OY192 NMNINN PN
PN YTY DY DIPMINSN DN ,DNITY .NX/NDD1N HYW NPPNN MNP YW PNO Npwd
IIN NINT). PN NINYY 521N NINDI PN .NIO5 DIPNA ¥ DXIN T2 M 1o Yy myasn
(DXNADI2 4NNN NITVTN

3NN YV NININ DTV NNHVA D90 1990 SN .6

NI MDD XN HY NIVAND NANNN NTIPI NYIPI DT MNINN INY TONN2 1IN 2259
PN DN YAV NP D1 DY PRI DTV 9090 TN P00 XN YW 1IN DTV

S0 1o dw (Visibility)

SV TPNIN VIO ,NLYA TPIXIN DTV MY MNYN YYIN TON DY NININ NNV ,0P N2
AN

TPRIN DTV NNV GONA DN NN NNON NN XN THIN DY NINIIN .I2TN DNV 1D
:NLYIY

YNNI NP DITI PNINNDY AN 20 NN PPIWI M) DTN .DXTHAN YA VIDD D MPH - .N

PPN 93N TOIN DRI D INY DD DITHANY U5 .NH MIPT NYIN N OP T

DOYNNN N DT PNINN DXIN THN DRI TD NP 0PN OITHANY 5ID) ,INY I8P
NN ANV NYTHIND TN (119 DIXNN W12 MIPAX ,IIN PINND DIDI) NIN YPINN

0DV NN MINVN N (VPO DIT MIVND DII) DODIT ND .25 MM ML .2
MN DY OIPM L(TIT DN 2PN NN ,TNIN NINR) NNRND 28D, (T IR )N
TYNIRD PP DV (PNRID NNRNNN NNV MIVNPON DI NIRNDYI ¥AIN 1919Y NIINNN)
DNTPN PN NOWNY YNNNRD IPON YPIYW TRND DINY 1571WI) 1570 NDNYN 28N 1572
259595 DIV MM TIRNA YIAIN 2 DY NIRN NNV NOYN 299 NPNRND NIND NNIDN
DAY 1PN 2591 OX .DINY 159 A¥HI NINN DI NN NMIVIX NNMP DN DMITIN
D) (AP MMRD NNVLI 2NN NI NND NMON ,DINY A¥NY DININ DX TR
TIT2 NYDI D) T2 .NININD NNV NN 2591 NN NN NN DNWN NDI93 IN 2577 NIND
ANMY WIAIN 2NN ,NYOIN MIPNNI MOND MININD NNV IR NNYO KDY NYIWNH
.DXNIPM OONNN

M¥N OLVYY ;NI DN NNRN ,NNNRT MNYN) NAD NIRN 1) .2INT NNIRD 2
N2 NDY92 N NN GR) OININ

YA TN NPI2 DN WY 157 TMIMX MDD DTHN NI OOV 157 Y0 NNIRDN T
DONY2) XMYNYN J9IND IXPNN MINIT NNV MAD MW XN DY MNIN MIVON
GYARN 935 NYDIN MPNN IR ORNY NN IMIDNND IMY 7PAINN .INP AP NMNVY
IYWAND DI ¥INND YTI VAN PROY VAN Y GNY NN DIVN DY NN IPY TR
937 IO R¥DOND DY TATN PHROY TINDA ,0VW .ANMDNN NIND NNIONX DY Y IWpPn

DNP ANMVN XN PYD IRIY

AN YOPD IR ONTA ONPY PA WA NPMN IIYNA NN DY PYN OV MDY D

.MI20N NVYIP AT NN 25NN 7PYN M2INDNY N2ANN AT NY (D¥I7T NNINA 1ND)

YOPN NYINN DXPPNN 2INT NIIND IONA IT YN NPLPN 2NN TN 1IN NNRN

Y AN NV MZINDN IVAND T 1N DYITY DNNINA NINND PTINY NN ININN

2101 297 95 YT DY MDY NDMI NNIRNN TN 12YHN NI INK A¥D NIND PN

9MDNN 1INV INNRY N9 NNIRNT MMDN TN 12YNT NINNI 1DIND TIT NN PPI70)

TN N2 NN NVYP DY \NONNY 2PN PYN DY NYOIRD DTHN NI XN DX 9oN
(MNY¥NA DNNN TITI) NNMND NN NVIYP NYA ANINNDY

939 1990 75N N0 Ny .7

YT DY MYMOND NN DYITN MINN NN ITNWNN 1NN T DY D3N TN MR NNV NY1IP
YNNYND ¥ .IINNN OININD IWAND D3 217 19PN NONN MNINY DAPNY ¥ .idINI MO
DY ININNY 29D DIDIN NOYIN A¥NA L(NNINND DY NITNN YD 1P KD OX) AMYNN 1572
NN .VINY Y DNYT VI N0 9N M DX IO DM WRNWNYD DYTYN IN XN T

(799 P92 VAN IR NTY MO NIIY ININ) .1 NI MPNN TIIND ¥ DN IO

129



137 002/ 7N MNTA /SXART AVINT AR @

87)2 9712 DY NPIO MNPY~- NN NTY - 8/2014 91 H»NIn 8.1.1

6.8.14 £ ,/NNY NI 1IN MVITPID 73 YUV 8150/13
(23.10.13 OV ONIW NN 3 52 28434-05-13 N7y 5 IWPNA W)

VY MNP N2 NNYVP DXITT NINN P2 ¥7X2Y NUNN NPNYN : APNYN MAX0I VPN
N8N DY, 18:45 NYwY 7D ,13.10.2010 02 7292 MV 14 N2 N ,NMN NN 971 Y0107
DN DMIMYN .INNNM NIV, DNV INRY .MYNN NN IYIAY ,NMSN IIYNI YIAIN NN

N ankatn

Y M72Y2 DYYI DURINY NNYL 3 WA XIN 2NN NN IR PT DTRYN NN
D)7 T9INY NNYTP MDY NN ON,NNYYIA VIDIY PIN DTRD NYAN D), NNYYII NN D7)
NN YWD NNAYNY LIVNN N1 .)1896-01-11 T7N( GPN MV RIY NPNN NN 12YN2

NI OHNKN VIVNN DAY NYIY YN DY PT PO DY 1D IDN1PY MY DUNN

YTPIVY > NV YAV /N NVAWN IDTVNN PONR NP N VIV SINNN VAV N2

,NMAYND LIVN N2 . YYNN NAY MY ININ NI, DUNN DY NI NN DD

1,500 TD2 ©IP DY THNN WY (28434-05-13 N7y ) PN MV XY NN NPAYN LYND
NPTHN MVLIYPI 292 NXDNT NYININ NPNYL 2 NDWN NI — PNAX HINHD MVLIYPIY .NY
T PO DY NYIY MY NYPA WIIND

YNHNY ROY NVIONN — PPN 1 NDWN — NPTHN MOLIYPIY ,BDINY ODINNT VIV N2 HY
19 ,NVONNN MNPYD KXAND MM NN INDINN ROV .PTN PO DY MYy MY nupa
A% NNV VOV NI

L02213% AWITWA. NNYN NN NNT 1PHYH VOYNH N2

: MOVYPIAN HY NYTD NIPIY MIINPSY .1

SWINT-PO DY NYIY MY NYPA WHIND KOV MVIDPIN NVONN NN DXPIN D IMYN
SNYIY MY NYPA VOIND N2PNY DIV NYYNDY OTINKND VOYNN N2

229V 29N YYNN IARND KT )N MIAIVNNN DINNXD DMIPIY DIPIN NIV 1NN Y72
MOVPN DX PONNY D DX, VIVWN NINRIN DY RYNL VNYD >T .0 PN

NNYOWN MY ,NANT NN DY DNIYVIV ,NYINN DY DONNPN DIDPIVIL IOPDY 1IN
NN

ANINY NN PRI VIV NP 292 RN J9IND NN TN NV

NINDIY WHWY Y XD PTNY MAN VAVNN 1A NPT MN0NN DY MIYD v ,ououn
0N MY

190 A0 NIPY .2

NONY NYWN 27991 VAVNI NI 12T IYND GPIN MVN 52PN )TN NP NIPOY
D»VAYN DIOND TIOND YINM XOW — NPIAND 1NNV — NMPN D NNP ,NNYRD DYNI
DD

199y DV 19N .3

DN — TN NP NY>ANN DV IRNDNYN NYTN NIPOY — N TY 1IONNY DINIPIVN DY
TON2 NYIY MY NYPA WHIND XOW NYIANN NOVSNN TH NPNY YWHINY 1N .PIDS NO 1T
.MIYIN VYNNI MNP MI°2D YDIN DMPNN NYIAPY JN G 1D DY DD

130



137 002/ 7N MNTA /SXART AVINT AR @

N ONTIA OTINNDD VOYNIN N2 DY IDT-PDI NN MYV NONY NN KXY 8732 DIIN

NYPA YHIND ROY NYIANT NVINN YD TINHD 1NV TY ,7PMNNY MTID? N NN ML
NN LY PON XY OTINNN VIYNN N INNOP MPAD-INX NYINY PN NN NYIY MY

.PSN 92Y0 NP DO DY NONN MPMN

P12 DY 178N I2YN DY 9712 NYI91 NOFND MONMNN

XN3 HY NHVINN MIPNTH NN MITH MIVNN NN INVINNA TN P, NYYND ¥7)3
TIN N VANV MIATH VLN GRY VITIIVY NITNI P21 NIYN ,N2I8N 93¥1BY 29PN
TWNRN DINN PYN VIMYN : VITHIVY NIONA PYN N VIV DDINN PIYY — P2IDN PRyl
NOTNHN DY NYYIN TWRD D) NNMP NN 2N 23PNNN KNI HY MPNT NINY YIP)
MIVAN MAXY 1N DY NYVINN NN NAIN IR-IN XN DY PHYN TN NMNNN YN 1O
D YaP ¥7)2 520 /NYA,VINMIOY NION( ’NMNNN IIYN IR 1T DINI) DPRY D) 1INV
2 DY P29, N8N 29T $INN 1N HY NIVITNVIANY NN NPINN NYAIP NN It NIAN
SNVPNPN MDY ORNNA HNY NP1 YD PNAY VavNH

DT HR NT OIMD DIINRY 0)T) DIDYD %W Yy ¥asn /i

DV NLYN N .HIANN NPINR NOVIN NN TIYND 2IPNNRN M DY 1D NN PYRIN 99590
-H¥2 9952 VOVWN DY TN ,NT NLWD WNINL DIDHD DN HXIN THIN DY DI 1IN 93710 T9N
’9-5Y ,N591 13 NPINK .M NMD ,NYYNI NIYRIN ,NPINRD NHVID NOVP MO

T2 —HYANNY DYY AN TN 25 MIVANRN NN ,NINN IN 1T DTN, MY NN NI
:=1961R75WNN NINAVNN NIPNY ) OXTH PO NITPINN POIVIIN MNP 2995 TNPNA
MPNN DX LRNY 297 XNN 2N 51 MPNAS2 MPN PYII .DOWIVUP) NN 1931

IN TATOIWY MDD NMAX 1AW NIPN DI ,5299 AR NYYY R 798N NN ,NYOIN
JTPSN T2YNY 12IPNNA THPHNAY,NIN 1207 MDD

D) NN NPAYN .NTAP NPINKL PPOY PR .HVINI NN NPINKN D NIN WD 9950
$9%39999 NYIY NY2HINY NP AN HY IO NIV DYNI YYIIN DIV .ANYYII NN
119352 50721 SVAYN INIYD TYPI NN NN ,MOYVINN

121927 .71PNN 72YNY 12IPNNA NI DY NHVINN NMINRNND DIYNN NI PINNMN 2D YaP 873
Sy DIYMI  NNT DY 2D YIONNY NPYDIM DX9YIN DY DNPIDIN I3 IR IWITIN .I2T DY
P2 .RAN HONN 29-DY NN NIRNIN NN IVINNDT VIVNT N2 PN SVIPNPN NIPHN
,NNND MIYYAR NI 09 N33 2IWINN 9397 HY 1IN VIYNN NNIYND VOIVNN
PYTY, N2 DY THIDY TY ¥IIADN NN NNNN NY NNNNA PNIAN XD XN ¥ DIDINY DI
2590 HY IMNN HY ,P0IMDIN NINRIN NTY DY 0MVNRNNND DINYIND YITIND VI
DY) NNN ANRNN NAY YOIPNINNI 997100 HWI ,NNNNH HI9N NIMN DY yoNn
MAYND LIVNN N SV PTN NYIONT YT DY XD 1 NONIN

MPETAY NMNY HHYN H7¥NN Y21 , 2050 PA0N PHINNN VAYNN NIV Y95 7271 DYLN
NID ,NYAND DYVN NNPVIN T ,NINKRN HY YPPIN .APIND JNA Y72-DY MIIEIN
ARYIND 71293 1NN DY IMHYINIY NIPONN HNX DDAV 15 DIYVHTIN DINMN NN N¥NY
3 ONINNTN VIVNN N DY PTN-PDIN NDIW T DY IWONND W NIV .NMYOPN

N7V SV DN HIY NON T9Y NNNIT — NIRNN NIV IDIYI ROV I 1DV XD MPrTa

. NMONIN

PNYN DX 872 DNT D DY

131



AT P2/ 7N MR AEIRT AYINT 3R

[LeinaTs) ; E’
0379,

43393 9Y 97704 NP9 NINNA 1191V 1NN NTIAYA DIVWY 1T AVYNNN OINDY

8N

DY2WNY MNY YD 1NN DY, NMNN I2YN DY 17N NYNI TN PPN 51902

SV NN AXP VAP YMIAN DY (1) NTNI) 2597 MPNN NN YIAPY 12 DIPVNPNN
YN NPN NNRNN NVNI 29970 DY MPNN NPRND YIRS 12 INNY 7Y IM1AN .7
AMAN NYTA NPPNN PEN TP MNWN (XN MIYYI DINYNA ¥ Y»DY 1T153)

DNNNI) NPIIM MNDNN NIVH NN WAPY INAN DY TUND AN NTY 1D TIYY v
NN NONYA NNONDN NPR NONI TY NDNI NIIY NIVN . (MINNN MDY
DD, PIN2Y NI MNONN NPYYON . TAD2 NN NDPNNA 9712 PHAND I PNIN

1112 DN, X 2212 3N 2V DIPHN 1712 PHANY 1) 12 790°0PNN PRINN

YTIIN 1NN 2YN DY, NIVTI/NYNN NN DY INX NMINM YN DY 1712 PHANY
MYPRN MO ORNNA HOM TN NN TONN3,

$9709 DN NINY NTY D) NN DIWIT 1OND

NYNNA XINYI 27IYNN 29770 TINN MIRIN NTY NN DX YSID NIN INP NN

( PN 299 NNINQ) . 1AY XNIN T DY ,ININ AWM ,YIND INN NXIPD MAPNN
MINANN DY T 2577 NYNN NN XYY IMNX NN HMN T W NDMN NYY1A 1NN
.NONIN DXy

. 9712570 NN I PNINN DX P8 1O) 97112 PNAN 12 PHIND NN PSS 1NN
NN IMNNY NIITN NIINT) . MNDNN NYA DIPON ONMNNY ¥ DY ¥ DN
NDNN NN YN ¥ 9D AND) 39 Tiya 2001 MV NRSINY 9702 DY) NON DXIT
13210 PR, 1T NYAP/NPHIR NV I PN IDNN NNDINN NYIAP TN DMNYS
- (NMANI IMNO7Y DINY DD 2 YD

DYINN 25995 DIPYNY MND TITN /NN 2NN NN NDMY NY2 7D NIRYD >
NPNIN M9Y DN : RONTY) .MINNN MYNIND NYN PNV 29D 19IN ININI P
XY D259 1N NININ 29D YTAIN XM TN 7N NYNION MY PINA NIINDY
(DN D259 YTHYY 1 D) MDD NYA DITX NI 1Y

VP 10-15 5Y PVIN NMPNN TIIYD W NONN NN

. TSNDOVMIP IP NDNN N HMD MIAPY ¥

.01 5N MY, BN, TTIN) DTN DIPPIN Y2 NDNN M0 MIAPY v
NIVNI NXAND YY) 1910 INKD NI DXYA PHANY 197193 92 1PN NVNY DY PApnd v
(INYY NN ANNRD NPIYY NANN PNIN

132

1

3

0N

»)



AT P2/ 7N MR AEIRT AYINT 3R

NN (799 NNV I IN) YMAN TITH> ,7PANIN MNTN NPT INKRY 2977 NPYY DY
DIV P, MNTN DMA0 W IMNSDT DIPH TY) 2970 HY ONTP WO phInn
.DORNNDNN

NNV NN P2 5TAN OMPY NI W TR INT NVIDNA IN NNYNNI WRNUND PTY
OON DN ,NNT DY TH NN PYA PHIAND INNIY NN P PWINN NYTYA PHand
92PY 1N T9Y NN 259 195 5XIN THIN NN PNDNY DIV NPT NN NOMN
ANTN NVIDN IN NNDNN MYNNINA TPRIN NTYOIRNIN NN 0N YNNI

1D9NNY MYY XIN 1D DY AN NN XN DY NMIINN NN NDNN NYYIAY NOY v
1M WIY XN XY .D0DINN DTPID NPAXIN MNTN AN MNTID D)0 INY
971 MINNDIT MAND NN XD HMIN DN . MINNN M0 DNNNA PNAvN NPH»
.72NNN PO 2N NAYNI NP 9271 DIPNA

N0 AN MNTI TNYD DNDN PN KOV IX DIINN 122D NN YN 21129 DY
DT BIAN) ¥IAY HYAY 1) MT HYA INN OTX NINDD ¥ 1D DY .7PININ NTY
2591 79I NDYHN PN YINN IR IDIDND N ITRYND ,VINN DY NOND

PN NMPPN, NIIRN ND NIANN NN TYN NN NNRND ANND DY TIPNY ¥
,DOP9YT IN YD DY NOYN NYYA Y TNN NI’ 1Y) 157795 DN (MWD TN DION
D)7 DININA NDNN NN Y8 v

NINT MNIN DNIND NINNN O IMAN NTIAY DPD INKRD NDNN NN TIYD INYD ¥
SPINOIY MININ

19IN MDN VI DY N JPIVIND TINYY ¥ INTNL DIDPN LYNY MNNN NNINNI
.DANNYNY DTN 2NN TN NN

ININ 0N "w

133

[LeinaTs) ; E’
0379,

Na)

.0

N

0),

S


Rectangle


137 002/ 7N MNTA /SXART AVINT AR "@

(1PN MIN+)DMYA 19NN 9703 NYAD - NNV XINT 90 © 8.1.2
YNNPYY 1913511 NNNY 32 12 9712 NYID 5V . YUNI NI 9Pyl ,NNIND nny 1357 1M1 1 D2IN)

5017 1.5 939 19539 195910 Y¥IN .2 8 PYO 19/96 AMN) N9A9 N3°9Na N8N YaPIa NY
5353 192 YOIV MANININ .1 18 2597 DTN YIDIY 1Y 90 4.3 ASN 470 (LNMIva
901 12 752592 33050 TIN .I1D92N 910 239 9012 4 1350 VPOIND 53 N9IY 3N SNTP

v=1595x,/sx f

:'JTV — mﬁ4622 -/ ':1284

,7.78 =;:43
//:‘)’535 :/:712
n:wI ='w1.05

vw/n 1.5=9nV

4 vpom*R OPN "7 YN D ]
710 210 0N

nyaxn Yoy anvha
bhhl a977N

A\

] M1 —>

NV

1Y) NDIN NP NHINND DINIY 112 29N 1NN OINA AWN

PN
2.2 = S — 4.3 ='u’286

V 1.5

MY 2.86 DY N WO NN NSN DXIN THN D N IWINND LN

NYTO YTOA AR NIV 2.86 DV JI32 LPAIRN DIPNN MNND NITN DI NN PN A
Y255 NTID HNN D3N THNY NYA 1PN 1D

134



137 002/ 7N MNTA /SXART AVINT AR "@

:2IYIND 1IN
NI (D10 12 XIN NNPIDIAN YD TNN) 9N NNOYAN TN IR AWYND ¥ IONN .2
VNY TY NYIANN I NN PONND

\/2)(5 \/ x12 0,187
6.8

\/2XS \/2 'w1.07
6.8

DMV 1.07) NPSY TV NYN9N NKXOYDAN AT MNS ('Y 1.87 ) %0950 ndddan oy L)

t=t1—12=1.87-1.07 =20.80

NYN9 1Y NHYDA NDONN IO AN NANN Y0 PoN nys .1
.MV 1.85=0.8 +1.05

NN XNIN INMN JPIT NN NXDIINOD .0
D03 NN ININ N”IY 1.01=2.86-1.85

2 AN MDA M PR D) )
VN 12.96= W/ 12.84 X 1.01

: 9 PNIN PN 2590 MNND DNN WA TP NY VI INOND - 3
0N 34.4 = NYNO TY VN 8 + NANN PNIN 13.48 + NMANN NNOX PNIN VN 12.96
7N DY) DIPNN

SYIPITI INR WD TS I PAONT N

2.86—0.8 =.2.06

IO PITI DT PAT TN D0 .NMY 0.8 NXIN NYNAY TV NNDIDAN NONNN GoNY TN
(MM 2.86) 53N

135



137 002/ 7N MNTA /SXART AVINT AR "@

/1T Y212 2PV PRIND NN NINNT 25370 NN PINI 125,11V 2.06 XIN INNY Y30 .0
1w/ 12.84) NIRND 72 YOI N2 MPNNI

12.84x2.06 =:26.45

NONNN VN 26.45 SV PRI NN 2990 ,MINND DNN DX TOHINY I 2D NININ
. YDIAN OO
0909 34.45 5700 DMILVN 8 T NYN TY NNIDIN PNIN NN PO

NNRND NN YN T )P DONY PAD KM ONAPITD YD D

25.5 N0 WNIP 46.22 NY1NN 2090 WYTITN DO1ON NSV PRI s Apen. N
T9° 9590 TNV T, 1912 200 71PN XN DN DD L (NDdDA+ NANN) DMVN
NNINNM .VPIDIND DIPN MNAD DMVN 9.03 DV PNINIA ISV NP 20910 ,¥1a5Y

34.53 -25.5=9.03 VI PPN

q2IN XMN VN 9.03 YV PNINN NN YNP 46.22 MPNNI . PHVOANNIN VNI NYD .2
MW 0.7 DY Y32

_ 9:03 _ O.7x
12.83

136



AT P2/ 7N MR AEIRT AYINT 3R

NYIII NINND N2 MDD NYAP TINXY NP INNWNI WIiNIYH 9391 8.1.3

DM TP NRNVN YINIYWO7Y TIY NYINI NINND NI MPNN NYIP 19N
NPYVPNN VPAINN DIPI, DXANYNN DY NYNN MNP : NNV DIWIVTH DININ
NINNY DIYN TYRD NYY RNV YIDOWN. DXPNINI DINT, D¥27IVNIN
DIPN A9 1257 IR NXYD 7PN 9127, YO I 7PN IDIRY ONIWDD MmN
NN INNPPI) IMYIY TRIYY PNINN DD DY NIRNND NN VIIND) VPN
LOPANIRN DIPMIY TYY NMINN NONN NTIPM (MNPYwa

N NPNYY NYITIN MPNND DIWND RN ANNYN
YA PN+ NANN PRI =ODDD0 NPNY PHIN

12NN Y23 9195 [HW//0] MTNA AINNY T2 MPIN 23 12N S 7IvN DIPN]

Nann
S=vxt
1PVIRND 0»NHYA PONV2] 112592 MPNN MPNN 228 1YY S TN OIpNa
[a2
2
\V4

S — ——
2a

NPXY PNIN 52PN NDOYDA PHINY NANN PNIN 2N
V2

S=Vx<xt+—

2a

92PN 2a 71 91997

2as = 2avt + v

ANDIN XKW MY

vZ +2avt—2as =0

W INNYN NI .8

ax’ +bx+c=0

137



137 072/ 7"N T AXART AVINT AAK '@

NNDIN 7Y NYYI YN ANNYNRY PN .9

—b++/b? —4ac

2a
NINT O ©

. D21 4 NN T2YN HY 11N NNINA NNNY TN Y9 157 .MINI 1.1 NP NYIN
NANNA NN ININ D NININ NNRD MNNYA .W7HP 102 2597 NN 2D NINSND N9 7)DP0N
T 1NWI) 0N 90 1PN NMNNA 7N DNNY YIIND NPNN YN TY XN MY THYY PNINM

(22305 MMNN HIMN 12 DIPNN) (VN 90 PNINA NN 2571 WIAD
(0.3 M591 0.5 M0, 0.1 1YY ,1.2 MNINI 9915) NIV 2.1 NYNON NANN T ,0.7 71N OTPN
YN NNINRND MPIN NHNRI VN .W/W/MN 6.87 NOIRD

v +2avt—2as =0
VZ+2%x9.81x0.7%x2.1xV—2x9.81x0.7x90=0
v: +28.84v —1236 =0

A=1 : b=28.84 : c=-1236

—b++b? —4ac
2a

VvV =

_ —28.84++/28.84%2 —4x1x—-1236
2x<1

v — —28.84+76.26 53 7w/ 5

2x=<1

23.7=<3.6 =85.3uy>

P NHINNN YW7NIP 85.31 NMNDN M9 NN Yo

138



137 002/ 7N MNTA /SXART AVINT AR @

21N PNV NN NYAP, NIdY T9I1PA Y39 79N NS MPY  8.1.4
1259 IRNYNA YINOY, NYINI NN YD)

sNINT N ©

NNNY 959 79102 Y29 5099 259 N NN THOVVY) MITWA 15:55 Nywa 5/5/2014 TINN2
Ty DMVN 6.2 DY PNIN NITITHN NAVH MXND P29DN) N8N T2YNI ROV NDINDON NOITHNIN
MW 0.7 DIPYN Y TIDONN DTPN ,MIYA 0N 2 NXIN YIAPIY NOSNN NP .OPIINY
NIMNN NYPNNN 0N 120 1N NDN YaAPIY NYNXIN NTY .Y 1.05 Nyap xd Nannn
, 010 40 TN OMITR OX9H9H10 11992 MNP0 T PRYM IMIPHNN TN N 25970 WP 60
NMD NINN NN VN 15 N8N YWIADD VPOIND DIPN D NYAP NIYANN DINSNDND 97y

9N

ATHYI AWN XD INX NYINI NNINNN DXN YIAP) ,0207PN OMNNIN 97y NNINRNN DX NNY N
+ HINDHINDY MIANNN ,NINADND DIV TID

DN INOMDY NN NN YN 7D 1N MPNN NN (TN INNYN) 2vN A
VIDIND MINNN NI NN OIPHA NIMNN NPYRDOPNN MPNINI

129990 1IN’
:NOYA MTYN TR0 DY NHIRNN MNY .1

(VTN SN MY N

A9 MDD WN .2

V, = 15.95,/f - s = 15.95V40 X 0.7 = 844y, = 2343

Ny

(99D YA MYIWN L)

_ 2><40 _ 341
0.7 <9.81

(VYD NYNAN DA MY IVN LT

2x 25

= 2.69
0.7 x9.81

:1IYNAD NDYDA NOONNN TN DN .1

T :Tl —T2 =3.41-2.69=0.72w

139



AT P2/ 7N MR AEIRT AYINT 3R

: TIYNA0 NANN NOPNNN JIT W

1=0.72+1.05=1.77

:2N) DANH NNOX 2N

1=31-177=133

Y297 T 2.0V Y12 25970 7PN PRI

1.33x23.43=31.167»

1.05%x23.43=24.60w»
24.60+31.16+15=70.767»

WP 84.4 M7°NN1 NANHN PNIN

S=TxV =1.05x23.43=24.60"%»

:VNRP 84.4 MMNNI WATIN NPNYN PNIN

Srpyy = Saan T Sapva = 24.6 +40 = qons4s.6
64.6 ,,

SV MWD TUNRD NINYD YT 1p64.6 DV PNIN WIATY vIIP 84.4 MNNA : NIPON
PN NN YA 012 7PN XN OX,IMDD VN 70.7 PN I3 223D 7P NN XN
200N TOINA NYNN DIPN 2D VN 6.16 INW

209 7P 2NN D NYINI NNINNN D) 1PV 1.33 9350 XNIN DY NANN 9ININ 3 1IN
7PN XN DN PYITIN NINYN NIV TYNI NYD .97 M9D 01 6.16 I8V 7PN 0%

NV NI INHY NYIN) NINNN OXM. YNRP 60 NIMNN NP2IIN MPINL I
YN NN N MV NHIR YIPI 1910 IR

. VNP 60 MYNNA NNY PRIN

140

)

3

N

N

o b

Y



137 002/ 7N MNTA /SXART AVINT AR @

Y02 PNIN AWM

.__ V% 3600
254xF  177.8

= 20.24»

naNn» pNInavNy .M

s =20.24»%x1.05=21.25

20.24+21.25=41.49 5510 NPNY pNIn

70.76 D¢ PNIN2 NNN NN 2997 50 VRSN 7P8N DNNY W1AOD T2 HXIN IO IWNRD - D
YRR 60 NN XN N DIPNI PIT MDOI NN (W7HP 84.4 NYPNNI) TVN
NMNN NTIPI MO VN 29.27 DY PNIN XY 1PN 2970 MNNY DNN 97N N2 NP

YINHP 60 NIMNN MNN NYINI NIND ININ.(10ND 29.27=41.49 -70.76) .7
T PN NYYNNN RN IV 1.75 107 PHVIAN NN

_29.27

= =1.75»
16.66

: TDINNN NYIN) NNMN N2 MIPNNN NY13p .2

PYT2Y 0¥ NN VN 70.7 1PN XN N9 THYY PNINN I NI T OO DTN IND - N
NNNYNI WHNWI PRYN TN .NT PNINI NNINND NIXR YN JN) MPNN NN

: DININ DMNININ NI X = U IyN TNND ax’*+bx+c=0 :mymm

VZ L 2AVT —2AS =0
YN 92PN .y 70.7 =S 1991, 70.7 NI WITN PRIRN OO VT (1

awl.05 : DY NIPNY ND VTN NANND YA I WINTD

:IN2D NNONN NN (2

V2 +2x0.7x9.81x1.05xV —2x0.7x9.81x70.7 =0

V2 +14.4%xv—970.9=0

141



137 002/ 7N MNTA /SXART AVINT AR "@

A=1 b=14.4 c=-970.9 .

TP INNWA NIND 1NN

 _p+b2 —4xaxc

V.
1.2 2xa
: DMINN INX X))
14.4++14.42 — 4x1x—970.9
V j—
1.2 2x1
— —+ — +
vV - 14.4_\/207.364—3883.6 _ 14.4+63.96 2478

1.2 2

VP 89.2 oNY MW VN 24.78 =V

SIPIDI NN ANNNN Y/NIP 89.2 NMNIN MM Yoa

142



137 002/ 7N MNTA /SXART AVINT AR "@

259 MHYIIND 992Y MAXPN NIN MVIVY 12 709 9ANNA 98PN 8.2
15/15 1791 W0 HHAIN AIVTN DDA I .93 T9NY

DY TWN N IPNNRY DPVINDT DN YN DIVNIN PN TN INM NT IPNNI
SYIPOTD
A DM WWR PN .1
2957 72N 1IN IUNR MYINON
2371 9N DY NYVNN PRI
.D»VNNN OOTIN
702 NYNS MDY
SPNNRD DY TIDNN DTPN
A7 OV IONN DTPN

No kWi

PHNA NNM5N DXIN TOIN NOVN PNINK NNSIND 2597 Y90 HY NYNON MPNN DY NOIWNN
SPNRD DY TIDNN TIY,ND0N MDD PA 091D TWN DNINWN DMVNNNN DD TINNN
2010 TN S TIDNN OTPN TN

S NHVLNN DIDDN DY DIWAWN YN 2591 DI DY DMIPIYN DIPANNIN YD DIDNTH DIPNNIN
IPNNN 2991793 DY INNTPA NNN YN DX NP N2 0N NYIN INRD D3N TOMN
SNPINVP 3 PN
NN OYN NSPN TPIN NI POLIDNY NNIVY LYND NN 25D DY INRTP : NP .1
(901 1.05<N2N) NPT 92 DY DOWINNN PHINKD DY 121D 1999 NP0 Dyn
2NN TN IN NN ININD DAN ,059271 NAND HYN NN \POYN NXPN DM TN .2
(VN 1.05<= N2AN<IVN 0.55 ) . NPT 12X DY DXWNINN NHNKD DV 72197 10N
SV 05921 N2N N ,DD727 NAND DYN NN NOTNN DY POV NSPN N MmN .3
(VN 0.55< NAM) NPT 92 HY DOWINNN PHINKD

9)90 190 YV HYVNN N0 11PON

YN MYNNNN INKD DY NPRIN I 297719 DY NYNON MPNN NN TIYND 1N Dy
SV NPYORNIPN NN INDI DT ININN .NYNIN INRD 77N DY NPPORNIPN NN PIAND NN
.90 DI901 NN IN MNTP NYVN HIYON NN NYND INND "N

— TP NYON YON

92 TN D3N TN DY T2191N 3579V T 25771 Y95 195 DV KX TN MNDTP NYLN HIVDNI
L2007 T2IN DY T2ION ¥DID NTIPIY YN 17 2571 95 DY INNTRA NN POYN NP .20
GUVIND DINDY YIIN TOIN DY IAN DY JPOYN PONM YR I 29 DY 9N .15 DD DN ON*2
199 NN HONTP NYVN DIVDN NN IND’ NYVNN NDON , 21977 Y9 KV ONTPN POND 220N
.25971 995 95 NYN Y3 INWI DX TN DY 121N

2997593 5Y NYOIN NI NI DXIN TN, DHIN TN NYIN 2570 DD NNTP TWUND
JUND TN 112D NN 2997 19D DY OMNTPN NP IIN NP DM YIND NTIPI NANY PNPON
APPYAOIPN NI DAY SO DXIN THIN YD NNIND 2D 901N THIN DY TA1DN 1IN NP

19
L2 ATPINT PPONTDIN DM 0 VNN OII2NNT MY TIVIY 79X 79911 /7297 MYNNN NN NVOY

NN INPIHN DI P9 TIWY NITN NN TIiNN).2000 H7¥2 NOTIN POIRN IINT ITINY TINIIDIN VI
(.N5VN YAy 259 MPIN

143



IXT N2/ 7N T SXART AVIANT AR “@

-N9Y0Y 500N

IN DX THIN DY T2I5N 199D NTIPI NN NN 2597 399 DY OINTPN NNP NOVY DI1DDNA
PONN NI INNDN IX IPXONN DXIN THIN DY 72151 1590 MWNINNN TONN . MNNNN
2259799 INTP Y INNNND

YN DY2N0N NP 22201 TINNDNY DPNNND RIN DITR KNI DXIN TN INWUNRIN YIND INKRD
DN NMNNRY ¥ D3N T9IN, DY INYHNL TPWHNN 1571 09 TIVA 2070 99D NNTPA N8N

SV YTIND 72V PYONN KD DN TOIN DR .YPIPY DN TR PORND TPWHNN KN 25970 0930
122 ¥ 91995 NT YN 219 %9 DY 2590 %95 1925 K391 79N 123 IWN YN PN’ RN 1570 DD
SV 199NN VRND 2591 590 TV .5NTPN NYNYA 192D IN 993190 NDIN 1PaY YNIN

5% DN NNYTP YND ,AD1DD) 2597090 NXRND TIVND DX THIN DN 21729 DY MWNININ
NORM XN THIN DY IMPNN NPT APY NN T NTIN IWNN YIIN OPP INKRD (219D
NNMOPNN IWR MPNND DTN NNIND MPNN DTN THIN DO IN . 21977 Y93 HY IMPNIN
.2591 Y9y DY TINVYRIN NYION Ny

.NAVYN NN NHVLND NANT

=n90n Y01 NoIYN

TOTITSN NN D) NMNYNDY ¥, MINNN IWNIND TWNR DNMYNINND DY DINY DY DIPNI

DY NYLNN JIVON PXNN NN TIVNY NI DY HIIN TN DY INTN NN ON 25970 DY NPNTPN
YN NYINN NTHY NN TYN 2971 39 DY JPOYN INKP ONX . 9391 THIN NI2Y NYNN INKD
INTP NYLN 9VDN HAPNNY NAN NN, YIIN THIN DY 12191 1999 NTIPIY DN YYD 191N
DVY NN HAPNND NN NN, NIPNN TO XD DN

144



1.00 P21 0n0.83
N 0 oY
Pirklriata SP21/31n

WD 1Xp

Tun 0.26

ypIPn 7 0

7213 0

— 259N 995 pan

SYNN 221595 TUN NMYNIND 190N NIAY NNT NYION INKRD 2571 Y930 D) IWN PN

DTN DY NN IMNXL PN YR DX 29910 2782 MDD NINN2NT AMIVINDN N1 NP
1995 GUNR MYNNN YPTIN NYAIN DY 1DYTN XYY OV, PP, MYHMN MITN DY 9NN
DN TIYUN PN DY NPT INY YR MNP IVNIND IUXR DIMUINDN .TH HW DTN NI
9901 1YV 19> DY TRR NIPN DY PAYTN R DY ,0°IN2 DXIN 291N 1DHI )N D) .25 9D

AUR 3597959 DI IWN PRIN MTIR DINMN 5D NN NNIDN /K NIDIZ MINN WX Al
JPNMA0N NPPDI NYIN

1P NHVN MYYNI DI YN P

259195 OYHRTPN NPVN MNDDN DY PN ,DXTI> MDD TWUN YTTNII IWR NMIVINNN 190N
MY OINY NN YN PN NN NNODN NNN 190N MDAV . DIIN TN NYNSY OTIP N2
SNTP NYVN DIYDND DN YN T22 IN MDA YN IWN DI 2591 9D

NYY TUN, 2977593 HYINNTP 29 DY TTIAN P10 D97 DORTPN NYLNN VDN, 2O DY
SV 19 DY D3N THIN NYNNN DY DANNN GPINN APY YNNI NDIN DY IMYSNND TY WIND
P3N NN DY NMPNN TN INY NYP ,2597 X935 DI IWN PN DY 2591 DD

, Y2 NYNON MPNNY DI, 129 DY AN TP NDVN NDDNN NRNIND 25771 795D DI IWN
LDRNNA 92X 2997799 HXN DINNY NN TUN MPYN

DMPTP NZVN MNIDN NIY 25771 X935 DMWY PN - 1 1901 NIV 2°1:v,~m 1=))=24)

P10 5V Y555 01’0 NIHYN AP MPIN
.D»NLY DNYD vnp 20 >

22990 INTPA MDY ; NPV YNINN NN NDTP NP 35
MNPV NN NDIN YSNN vINIP 60

SPOMTOIR 2971 M0 LR 2°02mAn 0"y 7w "0 23937 /257 MWAINT N YW YW A wInn ape7a” 2
4-71v .2002 N1 .»"Y2 70737 PUITRN ORI 1ITIRT TIRIIN VI, 7PN

145



AT P2/ 7N MR AEIRT AYINT 3R

[LeinaTs) ; E’
0379,

NYOVY INS0N IN2Y 2577 Y937 DMWY PN DI - 2 190N NJAV

PN YV YHYs 019D

YN MHPIN
"5 DV NAIVYN

25490
.D»NLY DIDD vnp 20 >
1999 N2 IYND MRTPN NWHYN DY NNNNN NYPN 1D URIN DY YN
SV WM 2991Y HYN DMIVNIVID 60 TIVA NNN YXIN THIN DY T21ON
I DY YN YN NN DINN DMIPN ;NI DTN I TWUN 257 °9)
8D DT HODYA DX TOIN 299 X9 MY YN NUON DY vrp 23
85 TV MNN 5XIN TOIN DY TA1DN 127D NN TWUNRD 12 G0N VIN
11919) NIN Y IWN 157595 HY ¥1NN 25912 HYN DIVIVID
P MNY .OTIAN DY IN YNNI NDIN DY Y NNNRN IPIN TD WRIN DY N
vNP 40 Ty 25
2990 9N OV YTND
MYNA NIAY MRTPN NWHYN DY NNNNN NP Y URIN DY VN
(DVYIVID DIVIIN TIYI) XMYNIVYN 1IN TN TN NN MYNINIY
IUN 1212 NPTN DY DIV 259195 MDY DX THIN DY 72151 190N wrap 40
(052
22597 N2 DN DWPY vIp 50 TY 40
129D NAN IWRD INTRN NWRYN DY NNNNN NXPN T YRIN DY VN
YN 257710 HYN DIVNIVID DIYIAIN TIVA N DXIN THIN DY TN vMMp 50
1212) 1IN YY1 215795 5
TN SY2 50190 137 593 NIAY NONTPN NWHYN 3570 PO URIN DY VN
vIp 55 Ty 50
D91 IWUN N0
NP IWRD INTRN NWARYN DY NNNNN NXPN T WRIN DY N
257N IO DY 72191 1IN P 2971005 DY DN vrmp &0
2259159920 120 9NN 12 P20 VN Ny vnp 60 <
MY ; MHNTPN NWNRYN NNDN DY POYN PONN 1Y WRIN DY VIN
2299799 DY ITIND YMYNYN vrap 70
(D211 XDV 157 595) 2591 995 N MY ;257719 X)) DY PRN DY VIN VP 80

NOYVY 917012 D)) TUN P

MILP NXIAP NNN TI, X9 HY AN NIN) TYNX NDVYN MNTDNA NYION 9D DA 21571 Y955 AN
ND 12 TUN DIMYIIND ININD . 2990 D5 HY NN NYNANND XY 102 TWUN NMIWINN DY INY
NDD D)1 1935 Hyn YN 537N 101N 122WNN YDV J9IND |15 XD DY NIDA NYNINND

799 N21NNA 259N 7990 DN TYN PN YDIOT M N¥N) L2591 19D DY NOMWN NNIND NPAN
DY . MNYT YN NMYPNNA NN 1D IWUNR 2591799 DIN I TWUN PN ODINTY DIDYT 0N
ND UK IN 1D TUN 257799 DXN RNDIND NN WX PN NN NNIDN 2 190N 1YV ,)D

146




137 002/ 7N MNTA /SXART AVINT AR @

21901Y D97 IWN) M DTN DOYNI TWUN, DM NPTN DY IN NI NN MY HNd2
LY

17 2591 Y95 DY NYNAN MDD DY MIPIYN MONRPITIND 7D DXAWIN NVLYN DD 1IN
N9OLY YNNI DIV ININD .YNIT DY YINT NN TIWN DY NNIVNN NYION DY DIPMIN
120 YNNN NDIN PAOIIWID NTIPIA 2971 D5 DY YN X1 INNN XN THIN DY IVNRI
NN OTRY ,N91DI NN OYYA 157595 HEN MY .1PNRTRN NWNYN DY MPOYN NNONN
NPYPNNA TPRTPN NYHYN DY NHINNN PONN DY YRIN DY YN DI NYSHMN 170 Sy3

0 NYNA IR, TIION 121D N2IPA Y9I 5XIN THIN DX . NYYI\DIVMDP 40 — 5 DV NYN9
92X IO YW IYNRID DYDY 1IN DY NWATI NN NYWI\ DIVMDP 60 -5 DY MPNNA 2570
N P20 DY 2597793 20 BY DXIN TOIN DY YN .TIRTPRN NWNRYN DY NHNNN PONN YN
5 DY ITIND 99 MPY, NN NINY . ANV IX NYYD \ DIV 60 DY NYNIS N PN

\ DMIVMDIP 70 TWRND TN NN NPN YN NP MPNNND NRYIND DAY 2D 1N 29N
YO

NANN IYRND N2I12 M IN NN THIND YA UK DX THIN DX, NLY INHDN NIY
9901 NP2V XN YN NI NN DTN MNY 2597 7935 DINNY NANN PN NN, YSINNN
NVNYA YNAD XOW NVUY ANV TN XN TN, IINTY . NN DY) NN MY, OONY
SV 197X D) . D12IN DY DIWINNT NHINKD YI 12 TWUN N2NN ININD 25770 X9 DY TIDTPN
MITPN NLWNIN M DY DHIN T2IN DY INYNN N DY WIWND MY 25971 Y90 HW ¥Inn Noon
, RDNTD).TPDIDNV 110N TWNND N2INA INP YN NDIN N> 1570 955 DN . 15771 M5 HY
THXIN DN YR PNNN TN NTIPIA 2971 992 YD MNAN DI THIN IR, (V19 109

. DNV 990N NYava

539 90 HEN NI TUN II¥SN

VI9) TN DINN THIN YT DY NN TWUN MPNTHN MYNAN NN TWPY 11N DY IPNN DY INIvn
WD NPVLI MNIAPY PN I KD ,IYNN N2 A0 DY MPNN NNVLY 25971 DI 1T DY

DY ,2591 599 T HY IWHA TWN D3N 191N DN IDAPNN TWR MNNIDN MY IR TUN
NPVI NAPYN 1IPDI WX DIPNNTN DY IXNYM 12PN .2970 79D DY NY1)IN NMININD ONd
:NPDXD2 NNPOM MMM

Y9N MPNNA NMOYN OY NI NINN DXIN THN DY PRI SV 7NN NN .1

P2 NYNION TYNRND INY NININ NN 237D PAD \ DX THIN PAY TINYRIN NYNON .2
PPN M9 PAS\ DN o

VNN NP MAN NP0 DMIND DWIVP) DIPYN .3

TOIN DN DAPNN TIWN NYININ 9N DY DOWPAWN TUN NP NMPNNN T2D DD DN

2y 4N 2591 595 SY 132190 MNON DHIN TOIN DY DMOYIRN DIMINNT NN 91030 OMWY DN
OV WIANNY 7PN M, NYIS NMIPIN DY MNNDN MIYIND P2 PY WP 1NN KD M 1919
JAX) YN NPLIN DY DIDPD NPODN VIDY 1901 NIV MINI HYW NPHDI NPV

5N THINY I IR MO DI *.wHW 1901 1YL

1DIND TN TUNR) MPINON DY Y555 NN NIWIVYNN 2590 995 NV M IN
(»3°0p»20

MopP MY'N9 NYWO\DMVMDP 50 Ty 20

GN,MYP MYNI IN NPT MYND NYYo \ DMUMD 50 TY 30
NMDVP PN XD MYINAN YD 2D, 1379 DY

M INTND 2D IWNR MNNN MYIND oYM NYWH\ DIVMDIP 55
DPPVP N

YIRS . NYNON NIPNN DY NIWNWN NN TR MPIDNI TIND NS 13PN TN NYIN NPV)
20 -2) M) NYN NPPNNH D) DINNY MDY (NSNDNA DAY NHNTI) MYP

2 HY NPIVNINNIN ININNY NPYNIDN NYIN MDA NON , NONY L (NYYD \DMVMDP
YD MYNO YN N12) MNNA DY ANYN IWN 93771 T9IN D 1PN, 1919 ,2070

2 TIYNAN TMPNN DY NPNTR NN DY NYIP DYO DXPY90N DN TAD2 NYINI MNN) .1ON?
INX MN MPAOVIA NN DV DN WHRNWYNY 1N, 1029 DY 9N

5-7my a7 23997 /297 MWANT MM NUw Yw M m wimn " 2

147




137 002/ 7N MNTA /SXART AVINT AR @

5390 1990 YW NYOHN PPN

YN 259595 HY DY NN NIPWA (12 PIND) N IPNN NMX IWR MIDN YW NPPD
MYNNN OPTIOT MNONN WNIND YN NPMIVNINNA D331 29911 DY NDVNN PPNIND MNP
.DMIN

YN MPIN DY MN WY NMYNINN 106 DY DI TO — 59NITP NYLN Y NHVNN SPNIN
P2 DRNYN . TNTP NDVN DY DIPNRN NIY, DN TN DY NHLNN PRI DI 19N WD SV
121 3 T2 Y DOWIANN DXTH> NMYD DMINN DY NYLN PPN DX VAP IYNX DN
M IMNI PTN ONIN IPYD N0 12 I¥Y, DY 0N NN NI MPNIN 1Y NYVIN

IUN DTN RON DNMN NN OMTH) Bl 79010 DOwan . mmnTp nHLN Hv DwInIn NIy
1IP0I WX MI9DN 1D NYIN
159951995 YIPOI AWN NOOLYN NMIYNINN 202 DY 1217 NDYVY MHYON YW NHVN PPN

NI OMNMN IR O TN B3 99010 ©XwIN .N01) 7OTN X MY N3N NN ONDY, 1Y IWUN
.7IP0I AWN MII0N Y2 NYIN TWUNR DTN

92X TN NYNON Y HW NI 2951 2577 Y95 DY D12INN NXPN NITITY 292 1) DINNIN
NYa ND YN 299 390 2y NYVLNN PN PAD NYNON NN P2 NNNNI NNINNN Y .
29 PN TINRD 259179 52) DY D3N THIN DY INKIWI MINXIN 1NN 13 OW 2D NNINY PID
YON? PPN 29 NIYNN NN YN MI901 DY NP .0MWN P NTI9N NYIN DIV 1N
59X 99997 HY NHVAN FPNIN PPaY YA RY YN 259 95 HY NP MNINN 152 PO
19UNNN YVNWIN DY XY AUN 2597 995 MINIVUP TUN DINMN MNP TUY 799 NINSIND
. PN HY

NPNY 0¥ MNONNA NYIN TYUR DT NNIRN DV NINYN TONN2 ©229IWN NYVN PNIN

)2 DY . Y970 INRY 99N T9IN S NDVLNN MIDDN YN NN TIVNY NI DY 90N N YN
SV NSVLNN PNIN P2 25771 799 DY NYNION NMTPNN P2 NYS TWN DD PHNIN YON> DOV
2Y ON NTP NOVLN DY DMIPNN NAY DX ,NDVNN PNIN NIAY DNTN . DX 1IN

NN DTN B5 0owan)nyiob omip 12 IWN 2590 995 HIN NN ,N9VY 519010 HY DMpNnn
2B5 pwan  (D19wHN DNMN

Vehicle Impact Speed [km/h]

Raw Data for Forward Projection & Wrap Trajectores

s .
40 o bl iy u!m‘

- :. b'” .

- 3

i p e -

® = abe 1

e I-?.l_
20 "; Ei ﬂ o W
L o Sl . I
10 o a H » Wirap Dala for only Braking Vehicles
U Forward Projection data
o
a T T T T T
Q =1 10 13 20 =1 20 33 40 42 =0

Pedestrian Throw Distance [m]

Figure B5. Forward Projection and Wrap Trajectory Data

D01 937 Y991 /207 MWAING MNA nuw Yw AP M wnn apra 2

148



137 002/ 7N MNTA /SXART AVINT AR “@

(X) -N NTHXR DY PO N2 7 IWPN DIVT= D). .K 92NN NIYN=-N2D939 NN
MIAIYNN 5932 OOV MIRDD PN XD WPN, PNINY =D OINN X MV, W (Y) -N TUNRD
M) IP AR YWONI NN .DINT MINA NPND DN NMYOLN YXIND , NMYL =DMNY DINUN DV
TP NHRN MTIPIN DI PN DI TOV D TN JOPN NIN NINN NMYL 72> DIF0 NIV
99111 bl ©YWIN2 DWW IWUN MTPN NPVNN NHON HW NSVLNN PN NN (9NN

. 29911595 S PIRTPN OINTITS NN DN TN DY NN

23
Bl oovwn
Raw Data for Farward Projection Trajectories

100

90

80
— (=1
< 70 +
E L ’
T 60 = >

*
H 0 - °
(] o & b
B 50 1 al e 2O g:n%o‘g Yo
2 ale ¥ 9
E 40 = e
o o ¥
U Lok &2 2 .
E 30 cog [Fmol 0
Q
o ° B © + Adults, Blunt
20 S o o « Children, Blunt [
T de° o Children, High
0= 4 Children, Low
o]
0 T T T T T T
0 5 10 15 20 25 30 35 40 45 50
Pedestrian Throw Distance [m]

Figure B1. Forward Projection Trajectory Data

NNNY DN IO DY INTII YD TI HY WIANN NT DXYINT MY TUX MITIPIN PN DY NN
IO DV NOVNN PNINY PN PN DMNYP DN 2577 DI SV HOINTPN NP DV IMTITY
INTP NYVLN DIVON SV OMIPNI 5N

D257 9915 89) b3 19010 DOWIN DWW YN NDVYN YYD NYVN PNV YV DINTHN
0271 0NN HY AN 2990 99D NNITP DY NN 1IN NN 1IN 29 11 (112 NOV
.259% 995 90 MY YV DINNIN )3 PN HTAN PPN 9D

#9910 7T 1M MIN NYVYN 91900 NYVN PRI B3 odowan

ADO1 937 Y991 /2071 MWAINT MNA nuw Yw AP winn aprat 2
o013 12 pA9.7073 UK 2000 N1w 2" 2" 12 MMWANT MY MoYpn Mt movw 2

149



1]
(V4]

2 'ruD;E’
P30,

AT P2/ 7N MR AEIRT AYINT 3R

Vehicle Impact Speed [km/h]

Raw Data for Wrap Trajectories
100
90 4
o
80 - P o .
" i)
=
70 | d fx=t
60
60 r 2
0{; X 4 Do |:||3DQ Sty o "
50 =] el % O
— T iy
o &bﬁ%ﬁﬁgf&] st -
° e A%‘EO & o
40 g Boont s
o fr Lo, e s
o o

30 B am%nago B 0 = High-fronted, No braking

L &80 d:'ﬁ:‘“ o High-fronted, Braking
20 .

ﬁg; eo v 4 Low-fronted, No braking
10 | » Low-fronted, Braking
o Low-fronted or High-fronted, Braking
0 . | | |
0 5 10 15 20 25 30 35 40 45 50
Pedestrian Throw Distance [m]

Figure B3. Wrap Trajectory Data
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| Force Above Mass Center | Force Below Mass Center

Exibit 14. / the collision force applied on a body is Ehibit 15. If the co/l//on force is p//'ed on a body is

above the center of mass, the body will rotate as shown. below the center of mass, the body will rotate as shown.
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Motion

Force Through Mass Center

Exhibit 16. If the collision force is applied to a body at its
center of mass, the collision force applies a translational
force without rotation.
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Large Car

Exhlblt 1 7 A /arge cadaver is shownbemg struck by alarge car at 20m//h (32 km/h) Note how the body moves
relative to the car.

Small Car

‘ S D& . DN e
)" ‘ ® i ® i ®

O v
hibt 1 . s/lr cais how sii caaver at i 32 km/h).* ito Exii1 dnte how
the body moves into the windshield.
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Milliseconds from Initial Impact

Exhibit 19. A large cadaver is shown here being struck
by a small car at 26 mi/h (42 km/h).° These data are
similar to the results shown in Exhibits 17 and 18.
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“Wrap trajectory — 7nasoy s»501” 1599)0p2 ¥39)N NN

Wrap Trajectory

Exhibit 20. For a wrap trajectory, the pedestrian wraps over the vehicle as shown here. The head and upper torso
bend over the vehicle as shown. The vehicle is most likely slowing at impact or just after impact.
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forward projection trajectory — nnr1j7 ndYwa 170on

Forward Projection Trajectory

Exhibit 22. For a forward projection trajectory, the pedestrian is struck at or above his center of mass. The pedestrian
is accelerated by the impact and then falls to the ground. With hard braking before or at impact, the pedestrian is
projected forward of the vehicle.
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Fender Vault Trajectory

i

Exhit 25. A fender valt trajectory tyical/y has peestrian contct at the cornerf a vehicle. The pedestrian comes
fo rest to the side and/or to the rear of the striking car.

Roof Vault Trajectory

Exhibit 26. A roof vault shown here has the vehicle passing under the pedetrian. The pedestrin ma strik te trunk

lid as the body moves away from the car.
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Somersault Trajectory

Exhibit 28. A somersault trajectory is illustrated. This is essentially a special case of a wrap trajecory where the body
is projected upward.
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Partial Impact — Car and Body
Not at the Same Velocity

-

Maximum
Engagement

Exhibit 29. The co//iion between te ody ndte c:r
is incomplete (partial) because the striking surfaces
never attain the same speed. The car essentially “cuts”
through the pedestrian. A real case where this has
happened is shown in Exhibit 5.
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Forward Projection
And Full Impact

Exhibit 32. If a standing adult pedestrian is struck by a

fairly flat front vehicle such as a truck, van, or bus, he

will be accelerated to the same velocity as the vehicle.
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4. Pedestrian Collision Investigation 163

4.46, the two females would undergo forward projections. The young boy’s cen-
ter-of-mass is lower than the bottom edge of the front bumper. As a result, he
would be projected down onto the ground and would be run over if the vehicle
were not braking at impact.

Pedestrian’s center of mass. There are different methods of determin-
ing a pedestrian’s center of mass height. Snyder®' and Hermance™ described the
center of mass as being located at the third sacral vertebrae. Wood* defines the
center of mass at 57% of the overall body height plus shoe heel height. Spitz*
located the center of gravity (mass) of a standing adult in a horizontal plane at
the level of the anterior superior iliac spine. This is below the waistline and just
below the brim of the pelvis. Dreyfuss™ locates the center of mass of a male at
55% of the overall height; however, he does not list the center mass for females.
Finally, an SAE publication® describes data collected from 4127 infants, chil-
dren and youths up to age 18. A similar publication is being developed for per-
sons over the age of 18 years old.

Body segments—weight. Webb and Associates developed weights for
segments of the human body, as seen in the table below.”
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179



AT P2/ 7N MR AEIRT AYINT 3R “@

4. Pedestrian Collision Investigation 161

Figure 4.43

Figure 4.44

180



137 002/ 7N MNTA /SXART AVINT AR @

P09 9793 259 HMY5DN) NIIYN VIOV NN ©1*0 8.9

£15/2015 1779 919 12NN 2919/ 97D NIVN

(15/15 910 7NN NOITN NI2IN PND : H92IN) 1T NN NHNY DIPNNN DIDD
PPN 97y 2590 MPNN NIIYN NYA NHINN MY DI DMIIPNNNN PONI M 1IN
197010 90NN NOTIN PLIN DY GPINNN IPNNL ODIN .OIIA XD 25970 TUNRD ,NHVN
MNIND D1 DIVIIND MNIND 122 ANNYA - PINNKD NIV TIVIV GPINNND IPNN)

I 921N 7T 9NN MPINN MNNYNI YWINIY D MPDNY DMIPIND IWNN 899919
DYTIND PN IPINRYD 90 IN ,0POIINN 299 11993 99 T YUN D229 22)Y Ty
YN TINMIY,NMINISNI IWNIND TUNX AMIVINNL DIV DXM) DN ¥ NI DI PININD
.DYDINY IN DOWNIND DINWN Y9V T DY NMIVINNN MO HTIN NNID 1NN

NN HY MM NMPNNI NMYNINND RYNA 119I17)2 2008 NIYA NUYIY IPNN

ND 259WD NYLN Y92 NN VN TIYD NI 1D MPONY WD DMNIN-AI1I2 DIYON
Sy NYAVN 25117971 INOWI DY NYIUNM NN YRR 50 DY MiMa) nMnmna oA
022991 1NaY MNNNA ,NI9Y .¥7NP 50-2 NNNK NN NMIPNIN P NYVNIN PNIN
195019 NPT (191 259 293Y GIYN AN NTY) NADI NIYPITIIN Y DININ Y3919
995 B5a XY 3NN ONR B NNNWYNI YINIY TIYY 119 ,¥7/Nnp 50-1 NN 299

MYNINN NN YY DOINN2 Y390 793 MPV Mon 159 Hw M nn noayn qon 9pnna

259 DTN MNXIVNN 932 NN 19N wHanwno 10 »o yapy EVU 2014 -25 v
Y9N Y12 DI1YAD NNN

MM HY 5H7 THIN2 NYID NON DITT NNINRN NID 1M NYIN NYA :HYVNN MO NN
;27200 NNP NPIN N2I) 2577 2N ,2572 PN NNXM NPT DIRNNNN THO DY JNIND
NYVN N NN ,IT NN VNNV Y95 71 MINN (NPNTPN NVHYN DY YN 19INY NN
D) NIPIY YN NYNIA NP 00N N, TPNTP NYLN ,NAVYN NN NOVN 9NN TOMN
(TN NYN)9) YN NYP

NN DY 9702 DY) NIND NPT DIRYNNT NOON) TIVN NYI : 1913 OINYNN PIOIN
DIPN NMT : 19D 2971 NN NN TNXD ININ IWHLIY DY DI TYND

I 12,970 NN, 1N HPWN ,NYON PNIN= 971 NIV DY IND DIPN ,VPIIND
,IVNYN NI N2 ,YPIPIN ORTP PN ,1N2AV) WD NN IN, 2597 DY X210 N8P

P, PAN 210 N0, 089N MLV, NN NPIRY— 1 NOVN DDN TN
MINRNDN VIV PON DNMNND JMIAN DYV 2IWN 23370, NIRT DY TN .TIW PRI P
YNAN ANND T IN YNNI 1192 /2570 NONRN N NYVNN

SPSPNI VNN N DY TION 1OID DIPND NINNDD 1NN DY : 971 1295 1999 NNONN
(7N 97N NAVN 56% 1N 7N DY T2I19N 1IN0 NI

181



137 002/ 7N MNTA /SXART AVINT AR "@

H>.»=0.56xh9"/7

=509 259 Oy NP NYVN PNINI Y79y MIPNN NIIPNY MNNVYNL NN YINIY

ND NN PNIAX INND ¢ 970 NYVN 79y 259 MY NIIYNY NNNYNI YISV
ANNYN 1-3 MNNWNI) PNRYNDY NYON NDY NIWNNNN MNNWNI WHNWI NN 190NN
- (NOTIN POLINR DY [NIIN T INA] DIPIAN MNIND 51D DPVNNIN NMNINI P2
NYIZY 27813 NOTIN POPN DY 19 /0N IPNN DY NPIN 1N NOTIN POIN DY NT IPNN
MMHIND DI OMVNINN MNIND YWINN Y TIMNN NYVNN MO 299 YINIWI MNNWUND
95999991 1929 259 %95 P2 MNWIINA 92Y D1VININ

nMTP NYYN

Vimp =8.25x S

/4 WINIP 7 — 9 85% 98 NN
/4 WINIP 12 -5 95% a8 NN

:NOVYN NI0M TN

Vimp =9.84x 5%

-/+ VNP 5.8 — 3 85% %% NN
-/+ WP 9.2 -3 95% a8 NN

: A2IYN NYVN PHIND HNNHYN

Ve =9.19x S

-/+ VNP 6.5 -2 85% AN NNIN
-/+ WNp 10.2 -3 95% 98 NNIN

N NPIANDNN JIRND DN DMIPNI PN DMIPNRIN 85% YW NN NN : NIYN
V252 XY, YNMIYNRYN Y NOD Y151 92)1TH JWND DI DMIPNIA .NYTN DY Dapnn
TN N VPINIRD 7Y 11992 IX NURN DY 0MININN 022D NP NADY NAINNN
TP XD NYINRNY DMNNYN NHNKD DY NN BN DXIPN NINY,1D 29 DY GR . PINKD
LOMONTN DPNX AUN DINNIN AP’ PN DMIPN 2D NNINY PIAD DIV 1I9IND .OINNN
999> MW NN DXWWNN MWININN NHINKD DY MNNN INNIN DN DN OIPNI

P17 D199W5 90VNIN NOVYN NDN NDVNI . NYVAN MBIY 2WND 1N : NTVN MIIY
AN OPWN TPNRTP NDVNAY 7N NN

(9999 7 o302 MNNYNI DIVNNYN TUND NT0N MY HY 2IWIN TIIYY YT ND)

1’25 259 DY DY NP N2N PAY DN D NOLYN NYLNA NPVN MDY DWN e
:9X70 9N OV T21DN 30N

7

Theoretical vs. Empirical Solutions for Vehicle/Pedestrian Collisions *

Amrit Toor and Michael Araszewski INTECH Engineering Ltd Copyright © 2003 SAE

.International2003-01-0883

182



1]
(V4]

2 'nJDEE’
RN

AT P2/ 7N MR AEIRT AYINT 3R '

H,  moip
H, 7moom»

75075 = *100% = mow

771 2990 NON PAD 25970 NON PAY ONOYN N THIRTP NYLNA NYLN MW DVN e

NYVN MY = Mv X 100%
Mv+Mp
937 19w non =Mp 21590 v non=Mv

NN IN NYVNN MTY NN NN PAYND NNPY YT 1NN D970 ININD RHWN*
7 Qo902 MNMPN MXNYND HY THNDNA 2IYWIN TNY RIN TYNRI NN 71990 01PN
21329 TIIND MNNDNA NNYNNI NHVNN MDY HIryde

Y NNN PITL N2 PN R YMAN I (NT) NTRSN NON 77N NPPN PPN D10 nya .9
NOVN PNIN 29D MPNN DY 2IWIN TV XONIN YD 7 PYDA DXONMNIN DN IDIN
$ 0D NN HY NYXIINN IRNWNN 29D IN NAWHN NNONN Y

Vyxmn = 3.6\5

19YT DY W32 I, DINNIA IDIN ¥ TUNRD INP NDOW NN MIVY 1T IRV YINY
P05 NN Y (V7132 5y Wpann) 1Y NN NVNN NIV NYXIA KD TWRD) DI TN
.25 5¥ MPNN NOIWN

L02239IX 2919 NYVN PHINI S7aY 259 MPIN WIN .10

ININY NVIVN PHND DMINN 721517 DI 291N DY NHLN PPNV VIV IPNNIN 279y
SV NPRIDIN NVIDIDNIND NMINNN IPND DTN NOIN T 7Y TIIY 75PYTH NIND
JOPANIN NYA 2590 MPNN NIPWN NININ NRNYNN 2D XYND) 717NN, TINNRND

vV =+2xAxS

: DNIN OO N OY

NYOIN PNIY TNINHDI DIYDIIN DMINN 72917 -DMINNN NNNA 21D NN NYNI -
(NY>0) NI ININA DOYON DMNND) . 25770 DY

2597 DY HONRTPN 19T NP TMDA N0 20 DY NIN 25770 1IN PN NYIA RID -

1 1.50 DY N SYNNRD GNN DA -

70737 PLIR "3 7Y 257 MWAINT MY MOYPR M MR 12 'on Ry %

183



AT P2/ 7N MR AEIRT AYINT 3R

. YN NY2 DMINNRN NPNNND NDITI NN 2590 MPIN -
TP YXINNN TIVN YR NN 7N OV NYINNN NORNN Y0 NANNHNN NNONI
NI N1 H92IN2 NT XYW NANIN ANY) .97.5% DY NNV NNV NNN 0.529
9912 NN OMVNPYN DINDINY DININ D299¥1) 1N BT MNNN MNYI NPN
(0772015

DN T TN NN YD DMWY DIPNN NN TIVINPNRN NINDDN -NH2N NYI
259 YN NDN NNINRND DXVIVN NN TYRD 19D . 2597 MPNN XIVN NN 128 RN
95 MPNN DY 2N TINYY YVNNN IDINA 1N ,2571 1T VN 0.3 TY 97NV
NN NOPYN NN INSIND = Y2APNNY NMPNNN YD PNANY 0IDIIN DN TN NYVN PHIN
NP DM S92 2590 MPNNY 2590 MPIN

71010 21999 Wiy =11 MPV 101 259 97y AP Nya 299 597719 NYIND 2IVIN

MPV 01 159595 HYw mwinna . 970 NPPVNRYP YY 1590 DTN NNSN YW Nyawn v
NN 2597 NDYD2 YD ONINA NN ,9XI1N TOIN NINOWI HY Nyawn NNMT DX 990 oy
2597 7992 MNIYNN Y52 NN 1IN WHRNWAY 1N . MYNINNN DY TN NYSInn

JNP97 ¥3929 %95 OYYaY nnn

ON .19 NRNYN Y79y /12 NYNA NYI IMRYN/DIIVIN 725 259 MIPNN NIYN
NI 199 , DIIVIN IN ,INN 9730 11190 DMLY 7 259 NN 7> DY ¥)9) I3 DI 199N
VI TIIYI NN MINDNN 25770 MPNN 2IVON TNXD 2990 M9H1Y NAT MNNY

< (7 119970 HH2IN2 NHINT H9291). NN NRNYNI

PRY PN Y292 ¥ 1y 970 S (NNa) df »paINA NHYVNAN PNIN NN XYM NPYUNY
. (OPIN 1Y

df —2fh —2h./f2_ xS

L(5N8MNNN) NN HNNWNI 298 199 INND

15715 479 9910 1NN NN NN MOUNONN MYINI AVNNNY WY e

184

[LeinaTs) ; E
0379,

11



137 002/ 7N MNTA /SXART AVINT AR "@

DNYA . JMIN MY THIVN GO SYSNN N NDVN P79y 257 MPNN NOIWN ,D10Y .14
PN IYUND 9712 DY NDN TN NPT MNP DXNIYD DPIdND DOV NN MNINND
9399¥7 4¥PNN APNNH .DONNY MO TDIN NI 1571 NIPNN NIV INN T 12D
MNIND 91N DVIININ MNIND )22 ARNYN NDTIN PVION HY 1PN VINIWY 9nya
Y079 2592 NYVN PNHIN P97 NN NIV NYA YINIYY NININD 1OD .02991IN
AT PNINA 7 PYDI DMINNNN NT IPNND TIPDIV DNINIVIPN MINXNWNN M79Y TN

.DMYNAY DINYIYI IR TPMN 1IN VAN W OMTINMN OO .15

NYVN PN S79Y SV 299 MIPDNI NIIWNY NNPNT 99 8.9.1
(7

NN DPN MYYA NI YIO— NIPON NDN 1.1 9909 Nyan : 8T 990 ©

9712 NN 2PN DY TIPR DXT NTNN NV . ININKRD 27T 1IN NN

977 Y2191 DY) NN YD 9D NN 2YNI VPN DIPN NN NN . ININD NNIN
TV 2-5 WO 1O TY IRNDWY Prd 1NN 2PN NNN 71 5D 0N PRI TY .
DYIN 19792 MIINDY NOVNNA NN NYMON 19D DD WX NN PV 107 7Y Y9N
90 56 DY PNINY HOVIN DXIN THIN .OIPHN NN W MPNNA YOI 2597 NYION MINNX
XYY VYIIN 2997. OT DN NN DY XD DIPNA . NNID MNPD DIPNA PN .DNAD
MDY NIIY .NNNNA IXIND 237D WP P NY.40 Y25 NOAY NK/NNY 10 7Y

YA 2590 MV RN .7D92 30D PRYN PN ¥7HP 50 MPNNI 25790 DY N3
Y9N

$99900 PIng

90 MYIINND INRY YW NPRIN 11 2990 93 YW AYIDN MIPNM NX ToI¥NY N Yy
AYIDN INNY 971 HY NPIORNPPA NN PANY 239N DT

515013 095 H1V1N IN NDSVY THONI D395 HVIN 977 TINA WAPY Y T3 T8y
NP

1299V T2 25971 995 95 DV DX THN TP NYLN DIVDNI- MNTP NYVH NoYN)
17 2597 999 DV INNTPA NNNN YPOYN NXPN 2991 190 INWI DN TN DY 720N
(2591795 5K ©N 559N THIN DY TN ¥ NTIPIY OYN

T2 DV 72151 1999 NTIPI NN NNN 29979 DY HONTPN INNP NOY0Y HH10n1)

9INNDN N MPIINN DTN TON DY T21DN 12D MWNINNN TONN . 7PNNNN N DHIN
.2997)°99 NNTP DY OINNRD PONN PID

185


Rectangle

Rectangle


137 D02/ 7N NI SRRT AN AR “@

NNPY 2201 IINNDNY PNNND RIN NITP NI DXIN TN MNWURIN YIND INNRD
ToW, TR INYNNA PYNN 2571 DD TIYA 2597 X9 NNTP NN TYN D>NN
(.YPIP5 ONA NNYTR NPRNY TWNN XIN 2597 7930 DN NN V) XN

12999

0N 5610 W 1P NYVIN AWR D73 NNYD TON N NOVN PPN
22991 2 DY INNNDI NPIRYY 2597 ) DY HVIN NNN

.DVY IO NYLNN NN

LNP90 295 a5a TIVNN NI NYTIN TN TY 779y

INVIN 19992 2597 NN 7Y NYIN YR 1960 TD> YD TON NINN NN

YPY NI NI NOVY 550N -)'P 107 1DPWN) .(M2IND TN) 117D 170 17 D9

.0

72191 1279 N2 .IVN 0.80 YPIPIN NTNNN DN /OMDTP YN PYY PON NN e
(15.2=95.2-0.80 )(95.2=0.56*170) 701 0.15 17N 2577 NN HYN

MY NN DX PNIYNI NNPD WITI NN DIDTITN NMIND RNWN) =NDON MY e
MRNYNN DY THNDN 2N TIY XIN TYRD PNINRD TIDN OTPNR NN IN NYVNN
NINNDN NNIDNN NYVNN MDY 15715 TN TN NIMNINA 7 PYDL MNP
(.72 TIN2

971 7213 1999 2D 257 )POY NXP NN PAY DN NOD NYVN MDY DPIAY Y73y e
(NS0N MY 849%).100% *

H, 080 *100% = 84%
0.95

750705y =

P

0.80 yppmn man

T,

259 595 192 MMWIIND 9H2Y DPONN MNIND I BHVIND MNINS 7 WInn Y10 179y
(NavVYN NYVN) .9H9 29N ab

Theoretical vs. Empirical Solutions for Vehicle/Pedestrian Collisions ¥/
Amrit Toor and Michael Araszewski INTECH Engineering Ltd Copyright © 2003 SAE
.International2003-01-0883

186



137 002/ 7N MNTA /SXART AVINT AR "@

:nN9'VY 7170n 17In

Ve =9.84xS%°" =9.84x56°°" =97.6

-/+ WP 5.8 — 3 85% a8 NN
-/+ VNP 9.2 -3 95% Y98 NNIN
019’0

NP 5.8 YW 999V OY WNP 97.6 NN AYVNN PNIN 7Y 2591 MPNN NI

W3 191 DK 150NN NN NN MYRI AP 190D 395 MISIN TIYNY 11PN JMaN Yy
D959N MNIND Y1 DHVNNN MNIND YN SN 379y NANLNN NNNYNA WHNYANY
(D90 1YVHY .99 59910 125 259 593 P2 MNWIIND NaY

19193 935 NYONN MYYMN MON NYVA MY YITN AUNY TNY PR o
NNUNA

12950 NXNYN Y ©OANNA M1 NI9YN 8.9.2

LNINT 99 ©

72y Sy N¥NY 9712 Y39 DYON DINVIN, XPOPVIAT 2INT MNPPN NN NINN NI NYIN
30 N8) D7D 170 102NV 5330 7O . 13NN 93YN0 MINN T0N 28 XY DINVINA . NMSN
NNDN 295 MPAN TIVN .NDDAT N DITNVIND VPN PITL . NN 12V MINN TON
77 7219 1991 N2 AWN(. PN 2977 TPIN OPOIN WIAIN T DPIDIN) .99

AN Nd7wUn E
NN NN y

4

S0 1120 ANVY 27 229 1IN 2T DY ¥)19) I3 DX THN BN
2590 MDY NNT MINNY KXY 19N DIIVIN ,IN NN

$199950 ANNYNA WINIY P by
(2)
vV, = d,l" s
v 2(d, G = h)
:NPLHNNN NANNYNI
(6))
v, =V —2ad,
$9YUND

(Y /90n) (Ve=0) 9370 793 Y¥ 7R NN M =V

187



137 002/ 7N MNTA /SXART AVINT AR "@

‘n9aw/90m =a) PPN 1YY NOXRNN MY =a
(219307901 9.8) NWNN N NNINN =(

IN A01) MNMINND NNPIY HNNN NNHNINI NN YPPYY NN? .NDNN 1D NP Nan =h
(94

(D>PONN MIOY NPY DIPDIN 22PN NDW)(0 =G NN a8nN 93Y) MDWN INR =G
9993 1192 93 9931 (939 ,IN 9019) PN PN =d;

YNNIV 9NN YV (937, I 100) YPAIN PRI =d;

: NI TIDDN NPNYN NTIPID TY NYRIN VINDNI 59100 PNIND 90102

(3
d=d +d,

1993 ;s 985 ANNWNA YINIWY 11PHYA ANY HYIPNN 1Y MINNUND SHY NDD 31> by
$)PIYUNIN YHNN NP 2990 MIDN PINSY NN MINNYND 1Y .)15ab

@)

S
AT,

(s)

v=—2ad,

(6): 9N

d, =2fh—2h fz—%

MPHOW NN NT Y . T2ION 1IN NI DI NON 19D NI NIAND TIY MY VN 95.2=H
.n"D 95.2 =0.56 * 170)

N PN OTPN 0.5 =F
DINY TY NYNOn 0o qvn 30 =d=s

d, :2fh—2h\/f2—¥

d. = 2x0.5x(—0.95) — 2 (—0.95)\/0.52 _30x0.5 _ g 650

f (—0.95)

188



137 002/ 7N MNTA /SXART AVINT AR "@

DS=D-DF

902 9NN WY NPYNNL PN PN ds= 30-6.65= 23.35

v=df. -2
2h

V=6.65x_|— 9.8 =15.1»/»

2 % (—0.95)

71D 54.3 NN 2990 MPHN

v:\/—2*a*ds

V=,/—2x0.5x(-9.8)x23.35 =15.1/ »

71D 54.3 0NV W/ 15.1 NN NYH9N A1 2590 M Hn

.N9%950 NNUNA YINIVa NYaxn

NIV 2 DX 19T 92 YIIWH 2385 M YPWIAY PAS ONPN MINNUNN T
S5Y NNSD MHNN L2990 MINNY PR 9NN 91D NYNNY DNHPNHA 135 NP
MNINNN DAY NNT NP Y IPAY P98 195 PPN NOD NINNNN ARHIND 9131
12 285 ,1153) DT 0N 1A XY 0597190 299 .(MOY 259 YW DY) 32 hnnTa
NOYM YK 2992 92173 PN TYUND 139.(5390 79102 Y090 Y2IN 99N IN 1IND NLWYN
AT INDIA YINPY PNAY PN SNUIN-SPIIN 1PNV YA IN S9N

29711 5910 DIP3) DPOMIN DIPN MAPY TN W N9I93N NNNUNI YNNWAY 192 e
3987 ANINDD T P9 .90 3990 12 D) M NNANN 9NN YY NYINDAIN INKHIND e
9937 59 M191 (9397 7970 22390 MND) DIWVIINR 19DN NNTP ¥ NN YR P

I HYINNNN NIPYI ARYIND NH¥2130 NINN 52PN 1IN PNIY 19,1990
25910 1229952 MM HIIN TN NINN NILY) ,2990 MNNY $931 390 THIY

2N P¥IY PR NVRNA NNYN) NN FIRUN/DIDVIND TUNS .(ve=0) .0 -Y 1990
LN 919N 29979 YIND DY YOI 970)

1999 NN AN NNHPI HY NHR WrADN DY HOIN 1N 977 TUNRD 2IWIN ¥8aY PN o
722

189



137 002/ 7N MNTA /SXART AVINT AR "@

N DRIYN 79NN (YYD Y7HNA) NPPOIN MONMND PEPN D10 8.9.3
% m58M 9291 YN 1299103 XN SY MYVINH M

TNND POV VAVYN A NPIDY XNPY 99191 DINMAY XNNY KRN TINN BIFPD 1PN N IIND
NYNDY MONMNN TIN AN 939N HX 139PNNA 1N DY MHVIND MAINA TPNDA YT, DIYN
,DIRNNDN NOIX AW DX IMONMNM 1NN NTIAY TONNY  NPYW NOHWN 1ND NPNID . MNY
2 ND WAL YN NPPNN PONA ONIN DD DX NINY NINI

N3 . (MPOY NN 21128N 93¥NY 129NN INYT 11D 259 A7 TPIX 1N MY 1IN

NN 1AM 9a¥1 %95 N9%30 MIPNN 2NN 1HMN HY NPAND NN 7NN NN TY , NYAYN
DY NYYIN TUNRD D) NNMP HPOYN NAIN DN 17ONN 2Y0 2D 7HN ALY MYNDYNI HPWUNn
MO DOVIANND TN (7H)N NLY”) 1NN DY PIYN INDIN NPINN 121D TP NOITHN
NPIND ONN T N8N 9391 DIND 718N 938N 9712 NP D97 NINNA NHINN NY*AY
1) ORN 1OM1IY N3N MNNIND 12 Y0AWN NPT VWP PNIN MTARN 1202 ¥13 1Y 97N
15¥3) NV NINNN N2 MIPNN IAPD NMNN 12PN 9702 DY MINN DY M0 )I1ON
LTI 109999 ©OWIYP 295 N2 NPINN NNP NN

AT ANNRNI . INDY TPND DI DXONMNNMN PYY YWD DY PTIPDI D978 NOIN 8pna
9INYA 929919 PRY 799 NP NP1 Y3 MAYDIY NYTN NN NNY YM2N DY . 7292 PN XA
NPPNI NPIWAYN TIT W 1OV, NI NMYNYN NIONN NN 1IN POY DN )25 N

T2 YD PHYY DD MPITI, DXINIYN

NANMN) YN NPION MNNINNA TIT 1IN NIDNN NN P2I9N NPT PT PO -INN NOPA
92y 97 N9%20 259 1901 SNNT, MPOKA 1NN )T NT 7709, (VIIIVY T7D2 TINND
YN D W YD NVAND INYT 1N 2D 1NN 92PN 19D WINN I NANND VAVNT M. NN
SV NIPNY NP MIPNN DR DIRNNY - 19 DX ; 13NN 12PN ¥IAON NN MNXNY NONN
POY MM 2Y02 DN TN DY NNYTPN MIDT NN TI9D 7T ,1T NNDNA .WADN NN INMNN
XY DY 51V N ; ATPNNN 12970 W PN KD ODINY ; LA NN MNND DO NTY MAND
20U NNYTPN MDY NN T1D> 257NV T DY THND? MIN ;25770 MAIPNN GR DY NMSN SY NID
7DD 52 NIPND MM 95N TN DV YTEN NNV NMHININN DY MIVINI D) AWNNNY POY
NN 92YND 129NN TIT 2D NI NNOY 12 NP NXYY N NINNN

Y 950 MXNID MPINNN MVINN TPOYN VIYNN NY22 PO PNINND NVYN ToNNa

NN IMD N 6.8.14 DN NN NPTHN MVLIIPI OVIDND 8150713 8732 .(PNPNA VNOND)
92y 29PNNN HM DY NHVINT MPNN NN NNTN MIDNN DX TTNNI PINN NON NIDNN
NN T DIMD DPRY DDYTY DY %Y HY WIAND W7d2 VIVHIVY NN PAIDN NION ,NMSN
MY 5551 NI NPINK NHVID NN I2YND 2TIPNNT INI DY 2D XIN PYNRIN DN .Y
M5V NN D) NN NAYN NP NPINND IPPOY PR .NOVOMNI NPNX NPINND D NIN

, NN NI, MOYINN : 0X229D NYOY NMIND NYINN DY 1D NIAY2 DUN)Y YWNIN DIV
AP ONTIV PVIVN YNDD WD)

(N9YNN) HNIY? NI 1)) PP NPAY 558/97 97y 110y VAYN A

(9198 HINY 778N H3Y¥17Y 129PNNI INYYT 1N 259 AN TP98 1NY MDD )N A1
119920 MYINI IN 2
-39 ONY; 8NN T12YNA YA NN MIXND NONN TWUN M ¥ DX ,TIV INYT 1N POy A

MDY NN 7255 YT 1T NNDNI .Y NN INPIN DY NIPND NN MIPNN NN OIRNND
TP XD ODINY ; ¥2IN IR MXND DD NTYW MAND POY 71NN YN 5XIN THWN DV i TRN
oY TMD? MIN ;1970 MAIPNN G DY NMNN DY NP0 INNY DY 510 OIN ; 3IPNNN 127D WY

VTN MDY NNNIND DY MIYIND D) AWNNND POY DV NNYTPRN MIT NX 713> 2570V T
2N o dv

:NYIPY 52 PN NON 2

NN LYY R TNNN DTN, NYOIN MPNN DX ORND 257 XN 27N 51 PN NN 919527
D>IPN2 TNPNIY,NIN 12T MY ,¥IDID IX TIT 212IY0 MDD NMAN IV NIPN 552 ,9399
STNN T2YNY 129PNNA (6) : YN

" PRR M2YM DR 12PN 31 5 MO MAma" 02 2w Teana (N9 w"nea) ApPosi nomna epn
MY M2 R 1D MY A9TYIR DN TN

190



137 002/ 7N MNTA /SXART AVINT AR "@

INIYI N /3 WD TDIN 3158700 97Y 110y WA

Y01 NTAIVN DN OPP) N8N 92YN 977a NP NNPINN NIAY MDY MYIAINN
Ovain

071529 TN N8N 93¥1 DY 191 23199 IR NTIDM MI2NDNI NNNIY MY ONN
119 YV YW T NN

YIVNN HN 12 ANNN NNT AN XNV O DY NN NNMNNN NNINND NOVON NHPXIY
YDOPMIIND TIDM OPPNN T2 .N2A0 NN NI NPV NI MOYINN YT NYIN
RapbaiVal’

TP WIVNN DY NPIN ,NT TIDM N PRI TNV M0 MDD DY HVWAN TIDD TWUNR

SV IMYTIN : DN, MIPON NPOND DMIDIN MY DIRII DIV NV.INDTIIY )1DPDY YTIN
IMYTIV NN 1O NIV NONY MVNN NDY NI NI NINNDN MPNND WD
DTV IR VAVYNN NP PINND PTEL .I9D-1P2 NN NP TYN NTIND TINN 12YN DY NPPD
SV INT MIVAN DY INYT NN 1N XD D), NTINDN IMNND qONA ,IYIVNN ¥, NI0NN
LT, TPNTAWY NPIN XY NON DMOVIPNP DXV KW NPNN .7PSN 7210 TIND DX o0
NI MIYIRD D YN N0 1MNIKY DY HVI WIVNN 2D IODON O1NN PO NVWN MPON
MSVPN NRINN

INIYI N30 /3 VITIIVY HNIW? 8827/01 97Y 119Dy W/1I0a

199913 9NV NINNN 3PN 10 NIITNN DY NWYIN TYNRDI D) NP NN NN ONN
{70 noY”) 13N Y

22130 HY NOYN NN 7NANY” NRD 1Y

AUP NYLP - NIINN TaYN DY VNHTANNND AN WY 970 DY 7AMmSI9nn” NN
10990 1N 192D YIPNN MHININD 192 SVOVYN-IND

MAPY NNN 92¥92 9702 NP NINRN Y M0 )N ONN 1H9%20 MINN I
10¥319) NV NHINNA N MIHN

259 5¥2 12 : 3N DY POYN INDIM NMNNN 12PN NSPR IWRD DI NNMP I NI NN
NN TN NN OXWNNM MY DOYDNN DINN 0257 WA A ,NMINN YN DY NNNN
NN DY NOVINN NN NN ,NINOY DMIPNA .INK DYV DO PAY,PI8NN I2YN NYYIN
MPINN DX THIN - DX TOIN RIDIND NWY NMOSNN 2PN ISNY 7NN NVY” ININD XD MO
DYYWUND 12 1IWAN 12 WD XDV T DNYIDI NN 1DIDI NINNN 92YNY DXAIPNNN D) D
.92y0N NYSN NN DYYA

1D 2N NMIN 2YHNY 2IPNNN 207 NI ,)I-2I-MINY — PYN N VYN THiad YT DY PO
TN NI NNMP R NN 23N TN DV TN IMIOYWI NNNIND DY MIVIN GR MIAXD) INYT
NNV INNTINM ,LIAON 2Y-IN I ,NPINN 12YN G0 DY DI THN THIY 1Y 2803
TIDA R¥NIN DTN ON PAD T7YNN 12V 2812 D) NNMP N NN .WAIN NN MXND MND
NI 2892 KM DY NYVINT NPANN NN DY ,IND ONX YIAIN DX MXND WP NMINN 120D
72 NF PRIV AN IRIY NOTNH ) 7PNNX 6918702 97¥712 IO NOWID MIVND THY ,XT
2N ,INID IN INIT MMEPITIN PRI ,IND ON 18N 12PN DX MNND TN 9370 TN DN
39D NPXY YT TY 1299 DX VIXRNY 1PN DINNN NIPNAY 1T MIVAN MIAND 1597 )
NNN 92YN

OOY DN DY IMIIYNN DM - MTINNN MY - 9N MNNIND D NN NOON

OV 2TNN IN NYYN P2 OVIVN-NI0 YR ,IN TYURI MDY 1IN T D) 1N D) ,NdIYNI

- PVNIN - PN DI 2IW1N I OTRI YNINY NYY - XIN,NYND NRNIN PAD YN
IY191 YPRY NX URIND MAND

PIY 7D DN PN - DN TWNI - MTINND NYYN 19X W90 DY 1THNN NNNN NNOYI
,MMINTN NPINN NORY - OWY - NN NORYN RSN P20 DUYN IV SVIUN-NDO WP
ININ NPANN NN DY MPITI NYIAP - PYT AN

,1I2TD .NYINI YN NN NNINRNN 2D IV IWIYNN NID-NI TOIANT — NYINI YNNI NIIND
NYNNN IM2 NYTOY MV - ¥7NHP 35 5% NN N YD DXTIDN NYNNN NI IXRNNIN
NN 01922 PXaDOY 520 NMINA IWIVNIN YN 7N - NNIRNN DIPNA N0 MPNN NNMN
N 2D WO YN NNNN NNV DY INYT NNND IYIVNN M9 1 .INRIND MDD NN

0.5 P9 959900 PYY MDY NN NNNNN IO ,MINND NYINI NNMT XD 1T 191 N1PINI
PRI RNDP VAVN 1A Y MOIPN PN KD PR NYT NNN .NANNN I ISPN YT P9, NNV

191



137 002/ 7N MNTA /SXART AVINT AR "@

TN M XD WP 35 5W MIPNNIA D) 2D NYINN N 7PN N0 DN IPDY D) MODIPN N
MY 1T MPNN NN NI T NMNNN 2PN DX NXIN DNNY DI THINA DY YD
2NN .19 DY RO NIINMI 1P2) 1P NNNY NIMD 1N NYIP 11120 MPNN NNPN 7T
51 MPN IRMN GR NN NTNHON TD .NNSYN NTNHOIN NN N2IN NIAD MPNNI NND
AVNNNA N20 MPNNI NIX DT DTRINY XY .51 100 MPNN : NN NIPNY
.1592 NVYMNN NVIYYN NN T DPPOY 9INI N2 NYNNN TITN ONIN MIYOIN HI2
XY TITNONIN NN ,MDOIN NN DIRNY : 17720 NPNY NN 257 7952 NYOIN NPIN
29910 MPNNN I 9>TIND) YR NHIID NN NN N20N MIPNNN .12 NYNNN
TIYT PR 1) PNRD HINND ,MININ ONIND ,NOWN ONIND ,INYD P2, XD NIT (NINND
17°200 MPNNRN NNYT PN ;N2 DA NADN MPNNY DIV) DY NPIADN MPNNN

N2 PRY TIT2 N20N MPNNN DNIT PRI ; NIY TIT2 NPA0N MPNND NOPOPY 7172
7Y 1IN DX 290N HY DWIDIWD NMINN 2YN PHYY TITA NIADN MPNND NINN 12YN
NIPN Y2 HY PMDIDI NPNNN DY N0 (DDND XD) IR NOTN ) PN 6338/99
N YITIN 29-531 , 1MPNN DX VRND NI DY NHVINN NAIND 2D DOWA IRV P2 ,YAPN
2592 )MV NYY TN, NXIN T 937 299IND MDD NMAN 1AW NIPN HI2 1257 DX NNYD
TIPNY (N)67-) 52 NNIPNA O) MYIAPN - DX MNIN 29-DY .MM 92Y0 HN 29PN

NN 72Y0 )92 2592 NA NMIY WV NPIADN MPNNN DI ¥APIN - NHIAYNN

INIY N2 /) NINN 6918/02 9799 1199y W/13%a

NN 5HI0 7990 199 DIV DY 1299 NN TN NEYY 78N 92915 299HNN 113N N9ILM ONXN
TED 1929 NPNND NPT NN TYORY 798N 12 YITTN PHNXA AP 793 PN OND TWra9N
1939 59911 9959 1920 MIPDT VIPIY

TPNPITINR PN IND ONX IMNNT 2PN DX MISND TOY D)0 T2)N ONX N2 NY PR AW A8NaY
Y13 TY 1257 NN LRNY IDPAN DINNNI NP 1T MIVAN MAXD 25977 XN 2N NIV IN INID
PTIMNNM YN 2D NPNY

393 13929V 1130 9426/03 97799 1199y W/130a

MY ONRN 118NN 9291 NN MENY 971 N3N 22D POD 9893 TYUNI KNI Na8N NN
10°WIVUPY N2 NPINN

NN INYT DIPPW DP¥97Y POY 5371 THIN NIMNDD IWNRI 3NN DY 12292 PID DY NIPN D1
NYIAY 75,0030 MPNN NOXRD NMINSY N ,2977 NPXY NAPNHD IRID NP DTN
AOUP KIN D3N TNV DIPN NTTNNN TR IT MPNT NN NN DY NPIY IWARNN TNNN

HNIY NN 73 ITNUNINGT 1998 )2 11613/04 97749 19yn WA

NN NIVID YORNPY-YNNNN I0HN DY N9 DY 99N 2597Y INRY (NPVP) 9703 NYHD DNN
2955 N2 MIPNT NN NNP ONRN TAIRND NNYINY NPINKY MIYYIN NYa¥N AN
10999

197 AIWR ,MMNN I2YN TN ITIPNNA XN DY MIVIND MIIND 1PIYA PO 72D NY LIVYN-N’I
P29 558/97 97y INI) NMYYI N OX R 2371 T2IN NNNIND DX MAXD TNNN W91 Yap)
NIMOY YN ININ DEN PAD INNY NIPNL 2D ,PDA) T ,JD-13D (DD KDY IR NPTI 1)
NIV NTN D TPNNR NWIN 6918702 97y7 IND) NININD INYT-2IPOW DO¥9ND OV 530 TN
99012, 7919 NN (DD XD) HNIW NITN ) ONYY 9426/03 97y D) N ; (DD NY)

DN MIYY MNDI ININ NI NINR OX G, 0275 %955 NI2INND MY NN NYIAPI PT-IPO
25N

HNIYI NI /) PAIVY MY 113N 2885/05 9789 1109y W13

MDY RPN ( NIN 9a¥1 HY 9703 NP 8P NN JIT) NYINI SN NINN ONN
[P0

27TRN DY 5XIN T2 TR W HMNN NINND VIVNN NI .ND

192



137 002/ 7N MNTA /SXART AVINT AR "@

IYWANDY WATID NMD 1PN D122, NOITHN DY ITIVA XN THHIN DX WPAND IR IDIN YD PID PR
SYUNN PTINNN YPIAND HYINN )0 NYY XOWN .INVYI ¥IDN NN MINND D

INIYI N0 103 NN MIN) 4180/07 97¥9 1199y WA

DWUN NN HY DPUNY 792 13 PPN 190N BYIVN 15-11 PN BONRN 118N 9a¥1N OINN 1IN
198NN 93195 1397012 NP0 MINN NUXRN - HYa

DIPNI WP ROY D PINMY 1NN DIIN MINN I2YN DIND MY ¥YIP 1PN VAYNN N2
PMDIN NN ,02290 NOVIND ,IND PN IMND X7 1PN NN POY NON 971D MDD WY
I 1961-N79WN NAYNN NNPNT (6)52 MIPN ; NN 1AW 29PN XM HY MITNHIN

NI INYDI MPNN IR VRNY I DY DNV ,0XTNPNN DIPNN P2 NN 12YND MIAIPNN

52 MPN.”...WI9I0 IN TIT 212D MDD NMAN Y NIPN DI DY DN 2NN HDIY qONA ,NINYD
GN TN NTMNY,NYPOIN M NN VRNY 297 H1N 2N 51 MPN NIND 19027 : NYIP)
o TT 2D MO0 9N 1AW NIPN 952,120 NN NNYD

NIV N30993 /3 APY MYV - 2855/08 977Y 119Dy W/130a

NN NPNIN HNITYI NNDM IMIYDN KY N8N 9290 YY 125992 DIDIN 291 NIYN ONN
50PN NIARNM NINNN NHNIAY PPN MIYYA PP SNP0N TUPH

Y PN, NMNNN 2YN DY PP DY YT XN, NNINNN NYIN N2 NNOWN AWIN XN WInn”
YT NPT OYNNIND VIPIDY OXTPNY DIPNDY ,NON DI GIN .53 399N POY INKD ¥ MIVIND
YN DY LRN NI NMNX,Y7HP 100 DYNY MPNN HNN IWIYNN RN ,MODN N NN OTPY
NN MONI I ,IWN DU JP1NN NN N IMBYD 2N NPIY 2T ,NMSNN IIYNY 39PNN
7. 0M2YNN NIPN DY

MSVPN IRXIND 9IN NI20 PN NINOX MIPNNA NN NV YT NN WIVNHN MDY
LWIWNN YN PN NP

OHINNN DY NVINNA TITN) NYTIN D72 12 APY? 70642/089”y (199-2%aN-DN) SHINN Y/1I%2

YN NTY HINVNI NINN HY NNOY NNNIND ,NPINI HNDA N3N NINRNN 3 NYAP ONN
119520 M50 NN 13NN MLV HPMIN

PN D MPON HH5Y NNXAN NNMN RD WIADN DX NN XIONN 719 TdPNTW NY AP D)

- DDYD - RO NONYN... .MIDVPN MIRNN PAD DWNN I INPM) P2 OVIYN->NDON IWPN
9157 )2 12TV DYRIN DY PIYIA NNNY M DN INT ,NYITIN MINID NPIND NONRY
DY NYYIN TUNRD D) NNMP NPIND NN 7.12NPN TN NNIDYI NININN DX MAXD M TN
2NN DY PPN N0 NMINNN YN T NOVTIN

S PNN DY PRIN NTY,NOWN INRIND NI XD PNNDN NN NIA0N MPINN

AVNNNY VY ,NIPNN MDA NYVPNND M0 NYIP NNDNA .TITI OINND DOWNNYN
MPNNY NMT NPNX NN YD1 NP0 MPNNY 29D .1NMNN 1YY 29PNN 2570V o2
D2 NPADN MPNNY NPT NPNX DIYI DN NPADN MPNNNVY 291 DINY ¥151 NI0N
TPNN 72YN W N2 TITY NN 92Y0 N2 PRY TITA NPA0N MVNNND DT PN 7,102
N2INY 2D DOV INYN P2 ,¥APIN NIPN DI DY PMII0I MPNNN DY N0 VNN
9% 12Y NIPN 9521207 NN NNYY QN WITIN 9 DY, IN11NN0 IR VRN XN DY NHVINN
NN T3P0 DN 2PN 2992 HNNY NYY ,TNPNA,NXIN T .9X) 29900 MDD

HNIY NN ) NWIIY IAN INID 9695/10 977y 1909y W/

JIPNN 93y YY 9713 NP9 NN NIPAY MTID MYAINN

NI NINT 9INY 7NN I2YNY 29NN XN .0IPN NIMND TN NN MPNNA YOI WD
>N YOIV 257V DTN §IN INYDI NIPINND NPY NI NIN INYDI MPNN NN OND

T22) PON MNT IPXADNY INKD VI DX 19911 .1MNNMN T2V AT INYY ORM 1INV
INNN 92PN 297 XY ,IWINN DY 1259 ,1YPDI N1 ININD YOIV INN 257 .1PNNM YN0
NYYIND YITIN WM TIDM IyIVNA OPPNN NON MIXDI... ; 12T NN NN NNOWIN
Y2 NIDVPN NRNIND DY NN MIYIRD MYTIN INNNI VY MYTIN - NIINN N2V

193



137 002/ 7N MNTA /SXART AVINT AR @

NN NN 20 ONY N0 NDYON NYTH MOP NNYY ,YWIAON NN DININD DX 2N NYNI
" RN

6.8.14 £ /NN) NPTIN MVIYPID /3 VIV 8150/13 ¥7)a
(23.10.13 DYR ,ONIW NOTN 1 9372 28434-05-13 N7y 5 IWPNa wIN)

DY NP N2 NNIYVP DIITT NIND PH2 ¥7X20 NYNN NPNYN : NPNYN MDD PPN
NNN DY, 18:45 NYWY T1N0,13.10.2010 DM . 7292 MV 14 N2 N ,7MN NN 977 Y0IDYD
DN OMIMYN .ANNNN NIV, 0P INKRD .MYNN INNIN NP ,NPIN TN VAN NN

DYV DURINY NPNYA 3 2DWN RN ,27WNIN XN DN PTY NTRYN NPTHN .M YN
TP MOT JNN ON ,NNOYIL WIDTID P DTRD 192N DI ,NNOYI NN DI DY MPaya
NM2YNY LAYNN N2 .)1896-01-11 T/N( PN NV KDY NPNN NMIN I2YNA DI THND
NIXI2OTINAN VAV NP2 NYIY WNIN DT PT PO DY,I12 1IDNPY MY YN NN WWIN
220D )MIVY 1 DLW YION 'K NVANVN ITTVNN PIN NP /R VYN IINNN LIV NP2

LYNY ,NNIAYND VIVNN N2 . YYD JNIY MPAVIN ININ NITY,DUNN DY 1YY NN

N7 1,500 7O 0P DY THMN WY (28434-05-13 N9y ) PN ML XD NN NPIYN

WHND N THN MVIIPI )92 NXDNN NWIN NNV 2 NWN NN — NI NINND MVLIYPIS

1 NWN — NPT MVLIIPIS,DDINY ITINNT VIVNN N DY INT PO DY NYIY MY NYpa
NN NN INDNN KOWN .PTN PO DY NYIY MY NYPA WHND oW NVIONN — PPNA

Y NNYA LAVYHNN NAY NI ,NVONNN MPYH NOAND

29290 XN3 DY NYVINN MDD NN MITH MITNN AR TINMI PN ,)1PIYN VAYNN NI
MYV NYAY RN XY M INYIAP MY .20V VITIVY NIYNY PV NIVN NN Ya¥NY
VIYNN NN YD PIX_.(HMN NN NPT IYR) OHINNT VIYNN NV HY I T-PD2 PN HTID?
2T LVIN N .M T2YN NP DN DY NONN NPNTN NIN DY PON KD SHINHN

PYN LAY : VITHIVY NIONA PYN N VIVN DDINN POYY — 22301 PNIYI NN /N VIV
DY NUYIN TUNRD DX NP 1IN I2YNY 29PNNT INI DY MDY NDINY YIP) TWNN DINN
MAND 313 DY NHVINN NN NIN IR-IN TN DY PIYN TN NMSNN YN D NOITNIN
8132 520 /0¥ ,0FMIOY NION( #PINNN 2PN DX 1T DINI DIRY D37 2N MIVIN

9y 19299 ,NP8N 930 PINN AN Y NMVITIDIANI N NPINN NYIP NN I} NINBN D YIP
S09PNPN MDY ORNNA 1NV NIPN Y3 NS VaYNh N

AT NN N 29D DIINRY NT 11193 0917 0995 %W Dy ¥asm v”/nia

Y NLYN INT .HINN MINN NOVIN NMNN TP 2IPNNN I DY 2D NN PYRIN HYoN
MO-H5y¥2 5552 VYN DY TN ,NT NLYD WNHNL DY DION YHYIN TN DY DI 1IN .90 TOIN
,NPY0AM Y9-5Y ,NYDID 1T NPINK .TMPNTL NMY ,NOYNI NINYNRIN ,NPINKRD NHVIN NHLP
995 TNPNA T2 — HYANNY DI15Y 519N 9911 99 MIYARN NN ,NINNK IN 1T D792, My NN
NND NI : -1961X7IYNN NNIAYNN NMIPNY ) DT 1N MTPINN NODIVIIN MNP
9980 NHTHY ,NY>0IN MPNN DX LXMDY 257 X3NN 2PN 51 MIPNAS2 MPN NYOI .DOWYPY)
,NIN 1209 M0, WIDTD IN TIT 22D MDD NMON 1AV NIPN 92,9399 NN NYY 98
STPSN 92YNY 129PNN2 )6( ...NON DMIPN TNNIY

NN DN NN NPAVN NP NPINNI IPPOY PN .NHVININ NN NPINND 7D NIN 23WN Y9N
,MYVANN : 0239999 NWHY NYII1NY NYANN DY 11D NIV DYNI YUNN DIV .NMIOVII
NPINKNN DOYNN NI SVINKN 7D YAP 8732 .)729%3 NT2Y S09UN NP0 TUP) ,INN H1%9)
D591 SY DNMIDIN NI DX IWITIN .I2T DV 1IN .MM 12YNY 127PNNA XM DY NOVINN
NN OVINND VAYNT N PR OVIPNPN NIPNN DY DIVYII NNT DY .2OY7 1IDNNY NPPOIM
2WINN 997 HY 1NN VIYNRN NNIYND VIVNN Y .NAN YONN 19-DY MNITN NXNIN

NY NNNNA PNIN KD IMIN 2D DIDINY DIN ,INNIND .MITYHA HNN 09) N9yl

N1V SV 02»VRNNN DXIYINY WATNY YW PITY N2 NS TINDY TY AN NN NNSN
MINPN HYIY ,NNNNN DI9N NIDIN HYI YOIN 2990 DY IMINN DY 20PN NINRIN

2 5V PTN NYIDND WATID H9¥3 XI I1T NINDN NP NNN NINNN NAY )OIPNININNK
HHYN 91YNM YN ,2057) 20N SHINNN LIV NIV 3D ;73172 DYV .NNIYND VIVNIN
OYVN NNNPIN I, NINRN DY PN .NPNNN JNIA T2-DY MDIKIN MPITaY NMINY

2NN HY IMOYINNY NIPONN NN DAY »15 DIYITIN DINMN NN MENY NIN ,NYann
NN VAVNT NN DY PTN-POIN N2W ,TI DY IWONND YW NIV .NHITVPN INNHIND 1199)
DTV HY MDNN NOMY NN TID NNNT — NNIRNND 171N I1DIWI ROV IN 19V Y MPrT2 2
DPNYN NN XX NNT D DY, ORIN

194



" A =
:_—vv——_—_
19N - 1172015 175 10 HININ-DIPNINN.9

YNOIN 39991 NA 02997 NMINNA 2192V N .

~

N INY .1 &

OPON WK D237 557,199 DY IN/) TN ; YNVP ; YNAIN 27N 12 MNXRN MY N g
MOLOY LIYINND ,TONNNY ,9I19Y D12 YNNIN .25 DY 259 TIND DY D)7 MNNYN NNV N

~

YNNINRN DY 1N MINNN IR NIPNND MINY 2011 TUNRD ,OPINIRN NN ; TONNI ;D A\
INOP/ANNNRDNI PIINND NINND 2902 R

Y .DYNIN NMIND NTNY 2IVN X599 NN YNNI 29170 DY MXDM MININ .2 Q
,MPNNN WM VPININ DIPD NYAP ,DIRINNN NOON 1291 ,77N N1 1NN NV :‘
NINTIN NINID DY DT PIIY YT NNY jnan by 0\

$0901H99 70N PN YW YNOIN DY NN NTY HD) NIIYa -MNIN NN ) [N

~

25 X (0N) PIDT 2NN XYY MTPN OION DY NOYONN INN ONX 7170 v (1 L)

R

T2 ,NYINNN NIIYNA M SYRIN DIDN NINN NN 0117 0y Ta ,(0ff)
DOYIN UKD POYT MMIND NX (PYOMD”) NYINN NN IR DXNM TYNIY
SINNND NN PNAY I NNT PNAD YT .POYT TN TN NIRN YNIND NN
,NN TNINND OXD90N NN TYNRD .29 1902 PYY IN ,NNT YNIIX )PINID
PAYNIOY DN DD NN PIOY GIRWD W P NINN IN DIdNYI 1D
PV DIV NPOT NN DRN NPYTAY DXIMIN) OO NTIYHN V/RVNY
NN P92 17, NPOYT NN TR NNOY NIND 1MIN NYIN Y232 OOV DI9N DN

PPN 0N DNA PITADY DN PIOTND IR NYTN NI 229910 NINN

VITN M0 ONIN NN YNNIV DID GPYIY YNNIX DY IR NTY NDN Y80 v (2
7P 00N WIND NYA WNNWI 1AV YNOVP/YNNND TWIND NN ,MINND
DIPNA T NDNN .NANNN ANYN IV YNIND DITY N0 ,Y¥aN DTna DM
DNINNN NYYY N2IMNDN YY) PIX TN NIND ,NINT ONIN ONIND IINNN
T NONIN (NMINXNN NYY DU DYPY DM DMIRNND ONIND 9N93)
921y INYIDI >N WIDID YNNINN DY WP 10-15 DY MOUIN NY0) MPNN2
POYT YNOIN DID DY N TIW» YNNI NNRN PRYY PO ¥ OX .INNND
ANNND DI9 NINIINN RIY YNIAN GON NN

DO DN DIANYNNIY INKRD YNNND MXIN NTY NDN NN YNID PTY (3
NYIDIN DY 280 NNNN DAPD YT NNT LRI TY 3PN, PN N, TNIUNI
D157 DIPMI YPI N2XA0N ONIN AVNNNY ¥ LOPAIN/NNNRNN DIV ¥



AT P2/ 7N MR AEIRT AYINT 3R

VIR MDD XN GPYY MNINR MIXIN NTY MO .ANRND I PN ON2
ININRNN

LPONINN /P NV

,2995°PYN NN NN DD PN DIV MNP DXTOYD MPMN DOYNIN NNINN
7772 ,0TIVN ,MINK NNIND MDD 1N .DINX DOV NPT MY, TIVIY DI
XY NTIPIT VI 257 PON AUN TY INWURIN YIND DIPN DY DOWIANN KDY 99D
MUK VIND NTIPIN 2T PHIN VI XIN DN ININK

MIYINN NVAY 1IN0 YN ¥ YNIN NINNA NNIYNIN YINT NTIPI NN INRD 1
MIN,INN 2992 Y9 YNINRN TWRD DY) 1177 YNINND DIZHN ON ONTPRN PNNNN ML)
2592 199N Y9 TIT2 INNRND DIVIN DY NPYNNN D0 DY NN NTIPID 20 DOWH v

NNON) Y30 TN NP MIPOY YNIY IN YWIAINND DNIINND MNINNRD 2H230 DINN INKD

P2 PNIN WONA L D¥IND NI, MINNN MYNIND NYA YNINRN DHDHN DY DIPININ

IRND MYNIND YIND YNIRD DV IDTPN DI0HN 1PN 1970 NYIAPY 00300 YD 01

DY02) DI0)/ 1NN DT 12D DXIVIN IO 19D VIDIY MIYNNIND N 11 927D

NN DN YNIR NTTH YT DY IN ODI0HN

NTIPI NYAPY DININN DINNKD/DOINNDN 1IN 2D N ¥ Y5 1N qona
NN 257 MINNA D) DY BN DA 2 P2 VPN

'1'.11!)29
P30,

9592 931250 Y79y MPNN IWIN .3

NN DY YNIN TINN NNV 1NN NYIAP TN NPN H1202N NI 1IN NN
YD NNINRNN NI TP NI DIRINN NOIX DN DX 510100 INYT NN NND
INDD MNYA

7299270 Y9INX NN NYTY ¥ 13352 7150 29 DY NNINND T2 YNAIRD MVNN NNWD »T
:DNAIN 90N NINT NYTY IWAN [OTNIY IN ;Y NNN PN IN ;TP PN]

.DY2 T8 297N NN DONIWY (1

aMN2 57N W OXNYY ,0TH NN 2N YNNIND MNNXD 1IPON NXNYN (2
SNNNMONTPN P2 D0

9 12PD 1PN T292 YNNNX DY 1N DIVID 1IXD INNX PDN TN 29 DY (3
YNAIN DY IN (N2 IRIPY DT 2 MNNKR) 220 555 7172 1PN TN

ABS noyn bya

PN NN DOWTN DINWIY MIIND MNNNM MITPN PN YOITH NP>Ta (4
JABS 15991 1y 170N YNNI DXN PITAY 1NN DY

MY NN N NN INIIN9 A9 PN 1PD3Y DNHS INPPN JN1IN
YMINN 9393 DY DYI2) AN PIPH 22177 TWRD L2917 NNRPHI MDD YNNI NH¥Yan

196

0)

a1



1]
(V4]

2 'nJDEE’
P30,

AT P2/ 7N MR AEIRT AYINT 3R

TIDNN OTPN ,NDO¥I NXIPY DY 2NN TV MTP DID) DY 29IWN2) NI DY ANND Ty
NN YNNI YNNI TN M JIPN PN ADNINYI TWURND INY N2 77
TPMAIN DOYON

09 N0 YNINIY NYIINY YYD 7973 NYP HNNN MYIINNA 92171 TUNI DN

N9 195,103 2919 X)N ONX 0) NINNA XN NNNIND MANY NWP) 9 N12) TN
29130 1199193 , 797 YO ININD V99 259 HV IINN BN OI9Y2 YHRNY)

131 Yy HNHTN 12IND BIYAY 299N NPV IN NNIPYL NN 2D1IYW NIIY W . ANNYY
VYV TaNY KOV

$INVP/INOIN ANPN N2 77N UMWY 71N 01PN 99y 191y .4

DTPNN TIXNN MM YNNINRD TIDNN OTPN TA52 NNX DY VINOY DY NIPNI (1
5079 2579 DIPHN NIV TNDNN

f =50% f =i
2

PN NN AVND W IR, 0.7 TIVI WIIN ININD NN DTPN OX IO
.0.35 712N DTPN 29D YNNIND

0.1 -2 2NN DTPN TIY X DTHND W HMD GONA YON YNNINN DY MN ONX - (2
.(0.45 P TN NHTIPN NHXINTO DNNNI)

DNTPN DIDHN D22 YINOW NYY) DN DOYTY PXY N PSRN 1O W1 mipna (3
.DY2) MNMNNN DI2HN PIY,TPONNDIPN MPNN NN NN ¥

2 TAD2ONTP PN D22 VIOV OV NIPNY (4
f =70%f

PN NN AVND ¥ IR, 0.7 T ¥1IAIN IMNI TIDNN OTPN DN 19D
.0.5 T12°N DTPN 297 YNNIND

TIDNN OTPN DX ONINN PN NN MDTP NI DO YT 1Y N1N NNODAN IWND (5
IV TIDN OTPN INMNI WNNWI IR, 0.7 TV O 157 DY w1510 NN
15099 15999 DN
f =100% f ‘

TIDNN DTPN OX PNNN P NDOYN MATP PRI NI YT TY IPN DAN IWND (6
SV TIDNN OTPN TIY,029/VN BININA , 0.7 TIVIN XV 2157 HY YWION ININA
SN MAX PN YNIIND

f=0.8+0.9

252 HY DMONOPVNN DININA HAPT NVLNNIN NN MY TIDN DTPN :NIYN

,INT YNID MIND MTPNRD MDNDA 51D TIND P2 2917 P OIIN DY NUNINN
250 N)D TN 3 NN IN NPV ; NNIPYI NXNI XD 291NV ININI NNT ON
TP WNRNWYI RY DD 15Y .NVYOY TaRD KDY 13 DY N1 191N OIDaY
TN 12 PPN LYION Y12 DXPNN NV NI YT TY NNIDA DY NIPNI N0
0.7 WNNWI 12w TIDNN DTPN 1PN YNIND 22D D) ,0.7 Y019 157D 71NN DTPN

197



127 N°2 /"0 T /XN VAng AN
- ondva -

DTPN ONY NPNAT SMIYNYN HTAN NI XY T 7PAIND IONOY DMIPNNA ¥ WIT
MNXY Y09 297 O1NY YV TIDNM P2 (NN MM NN 2PY) TN
.0.9.-0.7 55¢ T12°N MTPN INNMI .VYIDN ¥IAD1 DIYNOIND

,7920 MNP0 TNN TTAN [TIDNN DTPN] NHOYYAN MDY TIY YaAPIV INNRD
: INONN 9 DY YNINND MVNNN DY 2IWINN

V =15.95x,/f xS

291 YNNINNY TV NVIIVYN TIDNR NYNM M NNN DH2) NP VN GONY NN P79
AW 2/3) M)W 0.6-0.7 17N 22 VTN DY YN

N NMA v vaoa A.B.S oy ynox nmdbaa Tioonn DTpn /nndvan moy

NP TV R PMIN NDIYD NI .(MNaN 995 0.03-1) .A.B.S. NIY yNaIN YWNND
DTPN NOIWNY DX239991N 2199102 HHIVW?P XY NT VNI ,0INN DD DIPNN
72NN

1N 97120 125 $93 NI Y YNOLP/YNNING 180 Y APINDY J1950N BTN ANV
: DMIPOY DINWN MW NN 127N ,0.6- 0.26 YW DANLN P2

MN AN DITH NN HYA YNNINRNY DI : 797 PIODIAN MM MDA .
TIDNN OTPN OTR ANV 7ONIY” 7P YNINRNVY D33 JOP> TIDMNN OTPN
DY YIN2 DINRIAN MIINNN MNYPI XYN ODIND ONYNND Y520 NRD) DT
72NN DTPN TIY NN DIPVPNIY YWIAIN
PN MOYLMIVYNY 53 . YNNINRNI YN INIANY DININ/MOLIIWN DDA .
955,713 MNP OTPNRN VIFORN NVYN NN NITIN IPIXI MNIN, MO
N N 7P TIDNN DTRN MNP MPY 17N MOVIWNY
0.44 N P”1PY125- 50 ¥ N HYa ¥HIVPY TN NPONNA TIDN DTPN NNV
N9 YNILP) 0.52 11 7OY VY YNVPY TN DTPN T AP DY YNLVPY
(PPYOD59 MDD /NAVYN

LYION Y151 PH1O 50 49 91319 NI HYA ¥IVPY T8 NPONNA TNDNN DTPN NNV
TONN OTPNR T .0.44- 0.24 DY NNV PN IS DY DXDNIN DIYNVPY YvI°
Y G0 NN, 2APY IRD 0.61- 0.37 107 YOYDY! YNNIND

K-F12072310 )

198

1]
(V4]

(7

(8

9

(10

(11

(12

(13

2 'nJDEE’
P30,

QS


Rectangle

Rectangle


137 002/ 7N MNTA /SXART AVINT AR @

2999 NYLN Y7AY NN MIPIN NY AP 9.1
YNIINRN Y2 DYTINN DMIXY 1Y 7OIRNNDN NN DTPN -NYONN MPNI
2992 NPIYNNAONY NN ,MNN TN ,NPNYD DIPONNI DXV
g1.1>72 7y M2 NN NPONNN ToNN TINN DTPN 7 DIV NND .D>NNYN
NN YO Y23 DY IXP PNIN 2ATHIND DN NN DN 0.4 5T TY Tind 3 DINN)
T2y MPT TIDN OTPN DXTTHIN NN IWNI .0.4-9 1PN TIDN DTPN DYIPN
NYN $PON? NNVA ANIN .0.65-D 0.4 IV NNV DXYIPN NN T2 NPT
YN NYVNN I YVEYAN NYDNPN HYD MY J0.5 YY N9 BDTPNA YNRNYNY
(65 T1IY 2007 NIVTNN DXINK) YPOIIIN VIP) .NIIYYN

DIYM 19NN IYID YOI / 29190 ON N AIWIN YNAD PN DWW @

.2292

¥(Searle1996 ) 99990 YN

2 NN N5N Y DNY PHIND MYINN NN DDV DINNY TUND
2Y NN DIPNI NYVNN NN NIYIT OX MPNNN NN VN 1N IOVIN
75,0997 AMIND NPPN PN 2172 10D, AT NPX NYLN AT DX .YPIPN
. MOYN 45 PN WHNWND 1) DIPH MPNN AWND

912 DIPNIINYNN NN DMON RY 09D HVINY HYIN THIN MNNNN 2172
NIVHN PRI .INRID NPINN DX ,NIDP TIN NYNNA PYNN RON YPIP2
2779 5y .NPONNN 9123 ,XI9PN DY NN 9NN Y 1DPWN 15710 D9
T HOOOON PRI P

:PVPNN NRNYND NP NOPD

V =/ 2ungS / cos O + psin®

: [NMOVY TINT DIPDIN [MOYN 45 NPNT] DI AW NDPD 1IN INRD

oV =|/ 2upgS / 1+ p?

omV I 2ppn g S

N2 NI DIRNWNN 29 DY 1IN NMINNIN NN OXXNNN G NNXA ODIND MY AN NN
SV PN MINTN N PNAYNI NOAM ,NIYHNN DY 9NN NYNND PNRD MTHINND PNavNa
D, PNNI QNN qY N PRI TINHD NND PTI NT XD 1227 15550 NVNN PHIN

THE TRAJECTORIES OF PEDESTRIANS' MOTORCYCLES/ISTS FOLLOWING AROAD *
ACCIDENT BY JOHN A. SEARLE AND ANGELA SEARLE 1983 P/ 460 S.A.E PT-35

199



137 002/ 7N MNTA /SXART AVINT AR @

2590 Y DIYNNN MPNN DI NXOW T .NLWNN DY PIONN NN DIDHNN NND NP
AT MNNN [291] PON P RINR DI THIN QN0 NN

22919 NYVN I79Y YNDIN MYPNN NY*AP 9.2
1M1 90 ©
: DYNIAN DIVNINN NN NXINND YW NDVN 7Y YNIIN NMPNN WIAPY VNI
0NN PRI N
SDOVN M NYIAP A
NN OTPN YR D
:N90N PRI N
VPONN NTIPIN NINND NI TTNIV 29D 1N DT NONT 9NN NYVNN PHIN
1 35 29170 DY 90N NN DIPND T
$NYLN NN NYIP .2
18.3 NTIN NIPNA D) NYLN TPNT NAPY 15> 1NN DN OINNDN DIPNI
,NNN NINOPN LTI NN NNVIN NNYNNI NNXRND TN MYNNNI (MOYH
N3N NRNWNA WRRWNY 10 IOIMN NPT

V= 2xgx fxd
(cos @ + f xsin @)’

.D1POPNI DI NPNN NIRNVYNI 2IWIND WHRNWI I WNT XD DN OMPN2
:[MNMLY TIN] DIVXOPNI [MOYN 45 NN DID1N AWN NI

I/J’b: —ZXﬂXgZXS:
1+u

Vion =/2x uxgxs

27990 01PN )
9PN POIN, 2007 MV NNY NNYOY 7901 HY MV NOW1IID NINTINI
0.5 9% N1 OTPNRI YINOY D DY PVINMIIN PION 9ID NPDA YPONIIN .
)93 P YNIIN YA
TV DX (18.3050N1N TN NN, (1 28) NYVLNN PNINV NN NVRINYI NYD : PIND
YNIIND DY NYNON MPNN NN DA NNONIA X ,(0.5) 71NN OTPN DY
2572

DERIVATIONS MANUAL FOR FORMULAS USED IN TRAFFIC ACCIDENT INVESTIGATION AND
RECONSTRUCTION BY. WILEY L. HOWELL P-167-168

200



137 002/ 7N MNTA /SXART AVINT AR @

cos@+ f xsin@

V=\/ 2xgx fxd : =\/ 2x9.81x0.5x 28 =14.97 =53.8uwp
( y e

0518.3° + 0.5x5in18.3° |

VINYIA DIDOPN DN NIRNYND WIDIY TIIY AT XD NOVLNN NPT ONA

: NOMT Y3 TN DTPN

: DI MIIN

Vo — 2><,U><gz><s :\/2x0.5x9.821><28 1482 —53.36 05
1+ u 1+0.5

:DIDYOPN MMNN

Vow =/2x j1x g x s =+/2x0.5x9.81x 28 =16.57 = 69.6 7>

$NADIVN MIPNN NN NPHND MNY 9.3

Nt 99 ©

2530 ONYTP MDY NN OX APY TN DTN . T nmiNa Pya 170 N yin M2
SINY AN VI NYDI PO . 3 DT NDN X DTN 259 T 7790 600 T1D YNIN
259 VPAINRN MY .INPYN YINY YNNIND NYDI 2XN) NN NNONI NORNDY NN NPV
INNDY VN 10 TN NPONN DD PRYND PXADN DDA YNNIND 2017 .NPNYA 7N N
YNIND NN YN .IXYN NPV TN YIN VN 22 S PNINY VTN DY PPoNN 1PN

MYNNNNN IRIIND NN TIDNRI MAVNND KO

Y9509 21NN MWD 19N 19NY

LINTPY MINR DD NHIYI »15 4y ADIWN DD 251N NDODAN MDY XN NYTY 179y
.0.7 7P YNNIND M523 TIDN OTPN 12 DY .0.7 11 297D DIPY N »7aY TIDN DTPN

PN NN .0.26-0.65 11,1319 2197 NT YNNI TWND TSN NPONNY 71NN DTPNH
ST TN OTPN TIY PAVYNI NP MNINY MYP PN MYV VIIORN 22D DY 1N
T MYV qONA PIYY NP NIIN YPRYD YININRD DY 1PDYN YN OpoM NN
TVIYY DNIANN TNSD) . JMAN ORINDY MDD O7aY 915N .INY MY NP TINN DTPN
MAY TIY MIAPY NNN JMIAN -NLYA DM TIVD DY WM TN TIVD Oy 2WN
DY WON TIIYD ¥ PID JMID WM NN YNIND MIANY JPNIY 19NN MOLIIVN NN
Ty NMAXN ; DY 2

: TINAN DNDNN MYNNNI N0 MDD 7Y VNMND MIPNN NN 2WN)

V, = V2 —2x(—A) xS

201



137 002/ 7N MNTA /SXART AVINT AR @

NN IN

V =15.95,/f - S =15.95y0.7x10 =42.19km/h

S YNND TN DY NPOYNNY DPONNDI1NIN NVNND NN VN

V.., =15.95./f -S =15.95,/22x0.26 = 38.14km/h

SYNNIND T DY NPONND TONNDIOPNN MPNNN DX AWM
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Exhibit 3. As a tire first starts to slip on a hard surface, the force nd r a maximurn. Then the friction force de-
creases somewhat. There is not rmuch difference in the friction force at high values of sllp
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Exhibit 64. The longitudinal distance required for a vehicle to make a turn to the left to avoid a stopped vehicle with the radius (r) is dy , and
the lateral distance the vehicle must move to avoid the other vehicle is d, .

P™MD .2 TP P N IR, 72-53 - 72-50 ommva 872 pio , Traffic Accident Reconstruction

.(6/2010 7"n 71 N1
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surface pavement types

EVU 2013-21 Rollover of Mountain Bikes which are equipped with disc brakes and suspension forks®®

EVU 2013-21 Rollover of Mountain Bikes which are equipped with disc brakes and suspension forks
EVU 2014 - 21 Pedelecs (pedal electric cycles) —Legal principles, technical ,acceleration properties "*

and brake tests of a rapidly growing group of road users
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Acceleration, a
Drag |Meters| Feet
Condition Speed range factor | per | per
|f=alg| sec* | sec?
Free fall +100 | +9.81| +32.2
Normal accel- | Less than 20 mph (30kph) | +0.15| +1.47| + 4.8
eration of 20to 40 mph (30— 60kph) | +0.10| +0.98 | + 3.2
passenger car | More than 40 mph (60kph) | 40.05| +0.48| + 1.6
Rapidaccel- | Lessthan 20 mph (30kph) | +0.30|+2.94 + %.7¢-
eration of 201040 mph (30-60kph) | +0.15{ +1.47| + 4.8
passenger car | More than 40 mph (60kph) | +0.10 +0.98| + 3.2
Passengercar | Less than 20 mph (30kph) | -0.01|-0.10| - 0.3
coasting out 20 to 40 mph (30 - 60 kph) i-o.uz -0.201 — 0.6
of pear More than 40 mph (60kph) | —0.04 [ -0.39| - 1.3
Passengercar | Less than 20 mph (30kph) | —0.04 [ -0.39] - 1.3
engine braking | 20to 40 mph (30-60kph) | —0.05| —0.48) - 1.6
inhigh gear | More than 40 mph (60kph) | =008 | =0.78 | - 2.6
Gradual slowing, light braking -0.10 =098 - 3.2
Normal braking, no skidding -0.20 -1.96 - 6.4

Exhiblt 39. Typical values of acceleration and deceleration for
‘motor vehicles on leve! surfaces.
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