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NP NNLP DNIAN DY XD MDITHI DNAN P2 OXIINN ND 1T MTINS NPON
AN TIT NN OIWIRNDN DINNT IIRY XDV T DNAN MY DY IN/
N5V NN IX TION YPIP NN IX DVOPOLINNDND MY DX NXIN/NDNN
NAINY 92PN HY ,2>VDPVIN ) HY DANIARN NNIN YV NIPNI .NNNNNN VDN
MDD NN XYY IV NPIND 2P0DPVINNIN TN YID H2D ML DNIAND NN
MNT,NTIAYN 2P0 DX YTNHD DYNIDY JARD Y9I NN PI9Y 1PIAPNN W1
TY DIAND NN WTNND N NXIN NN PID 192N NN PADN XY D) DNINA
.DMINAY NYIAN D KO ,NPANN DY IMNT MYIYD
2TV NN
79999 ,M17)5N2 YN Y90 NPININ 2IWON 29D P DIDVWNM NTDTHN
29991 VY9N PINNY GONA DYY PINN DI NN IVON NTIAYN

NVN PNNNPVY 99 JANN 22V YN 19770 60 22)1¥3 1aN IN*4 51.05.3143

Why 1
DMIAN HWIND 19NY) DNIIAN IR DOYID DY NYN DY NN/ WINAY NI IO
TYNNAY DDAV VTNNN NPTN 9 DY DIV DDTHA (DOYOD) DNIAN HY NN KD
NI DXIN YPAYN HY NNINIY MDD ,DX9NNNN DOVIVIYI YDV Y9I IN
NPT NPNIN 97V IR/ NMNON YIIDNN INK DIPNI Y92 IN MOYN IPON
.D2971¥9N DXVIVIVI DIMDNN DI NITININ 1 DY YXID NXNINMDNIN
VPR (NN 99N IN) VDN NOY ,DINNND DN TPN NITYA IN/ DM INI DNIAND

-3 DDA, NNVY ,NYP 1IN YXID YOON JAR NXT DNIND NHOIN/NDNN IMAND - 2
.DXNNT RDD IV NNN MDD NI DMIND /N 1.0%1.5%0.6

YYD WP JAN NN /WHPIDNIAND TIDT NIOW 5Y NN YOON AN N 3
10N PIKNHY 29 YN DON

SYIPOTI NPT NPIPN MWD

IO 60 Y270 TVIPA 1N - 50% .

01D 40 Y270 TP 1N - 25% .

DID 255170 TOIPA 1IN - 25% .
D2AND VY, NPN 3

PR/ 2,65 9OND HPWNI NHDMP NN MVYP TN IINKD NYPI NIONN DNAND
NP2 MYSNNRI Y DPYIV MNPHN N MM MIAXNNNI DNIND NN P90 92PN
DN NNVAN VPN DN YRIN NN NYAP TIXY 19NN 2PVD RNINON MIN

D22NRN HNIN N 4
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DD INKRY , 00N 7 HYN KNP DNIARN NN NN ¥ PHY NLYN DN NIMPHNI
VYN NHY) YD JIND NIAOY NN N 192P1N ,2P0DPLINDT MY NNIN 19YN MY
SINPHRN VI DXVIVIYN T DY DIWITIN NPT 222 NIAIY NYY 1D (VPN
W MTINK NPANN YT DY IWINGD) DINNN 201 TP IN,T2 OIIAND DN NP HYIAPN
T DAN Y12V DY IN/ NP NNVP DNIAX DY INDI MDY ONAN P2 OYONN ND
MY IR NPINMNN MNIAN TIT MR DIVINDD ONNT IIRYD NIV
NNIN HY NIPNI .INDNNN V9N NIOY DX X TIDN YPIP NN IN DVOPVINNN
TAN VI 2D MPND ONIANND NN NNDND PPN DY ,DO00PLIN Y1) DY DNIAND
VAR YNNT NN PO VAP WITTD M NN IINYY I NPONN .DP00POVINMN
NN P9 PPN NN PADN KD MDY DNIAND NPT ,NTIAYN DV DX WINHD DYNID
NYIAN 55 KOO ,NPAND DY M MIWIAVYY TY DMNIAND DX WINND N 9ININ

.DMND

DIV NN

NTIAYN 97N 295, NMHONA YNNY 295 NMNON 2N 19D P DIDYNM DT TIN
1) DY HYHHON VNN YD PINNN DI NN DI1VON

DY UVNIOIN DI

51.07

2IVDPVINY MY 51.07.0020

2225

,IPIDIND 79Y MNWYN DPVOPVLINNIN MY NN PY 12N> NP 522 P> 19IPN
NPANT YINN MINXNM DOVINN

DY PN DI N1 5-n MND KXY TR PIVAND 9170390 AN PN IPADIYW MY
71721 MYTN MNT MY NN P19 2N YINA TONNA DIOOPLININ MY
NNY/DIPVVI/NIOIN DI NID  NPANT MNMN 97 DOVIINI ,NPIDNI YITID WINN
2wn Sy oaph

9910 )N MY IPADY 295 NMDVINNDNN MYV NN NPONY NIXNPNY 1DaAPN DY
N209 PONNN NYIR DAPYT NI NINDIN ,XIND NTIYN 7Y MPIT2 NINNN
N2) P NXODY PO NN PINNT IR NPINN T 5Y INYID NDN NPIDVIND NY
22PN YINTY DN IN NYIAND NDYY DIV INNN

DXNNND P N ,WIATID WX ONTIPN NTIAYN 220V 2D NPT NYINR INNRD P
a8 MDD MY ,DIVIR MY [ DPVOPLIND MY : NPIDVINDT MY PN NNINA
22)
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P L(WAT) DNI) NPADINVND D) NPND DXNNINRN DY IPOHN M RTND W
NN 192 NPT MY IINOY NDY DIV MY 7Y NINY WHIY ORIN DITNY
NP YHYY MNVN DPVOPLINNIN MY PRYNY PN ,NIPN D2 .09 YPYD 1M
YV 24-1

DIPN2) NNY LDPE NN DO0Y DP00P0INMDN MY DY DID9IN NN NNYY v
ANADNN YIVTD IRV NPONN 1P, MYV 48-1D 9N vNva Ny N O8n
.0INN XY, MYTNa

SY 9TIVAY NN TOYMN NTIND INNN DPVOPLININ MY YD M NTYD W
DNPP NI TN ,3%-5%-5

AN TP PIRD PIVIY D INN ,DONDYW/NIN0N NNITI MNNNY MYIPN DD
OO VXY

NMN DIV MXRID NINNN DVLOPLINNT NP OO NPT NN HIPY W
9y DINDMNN DOPY) DOYNNND Y92 VIPID ININK PIAPN .INRAN NAOYN/MDNN
.ININ N2V NNIND TY ,IIPNHD MYPN NINRTIZMAANNN NYNIND (1191 DIPNN
MYPN NNIN . PPY NOYNI DY NINTTHI NP 1D DPVOPLINNIT MY NY
MYSHN PYY IN 2ND NON LPANRN PIS/NAND MNP 2%, NITHN NI P 7NN
PR DN MMPHNI PI DYYM NI NYY .DIVIND MY DINNA MTN IN MINDN
NPANM MDY NPNIND INA NPIDNY OXNNZ NVY PYYD DD .DIVN MY D
YN NVIVA AVNNNA

PVLOPLINND MY IND

0N NYIPN LUV n»Ipd mTny ,2o00p0IN My MuNnyn NN mavnd
A291991910 ,(Needle Punched) nonmn wx (Heat Bonded)
S PNOY MYMTA TNYD My PN Dy

(Non Woven) 739N N5 727”7 919501 P00 PVIN MY N

T 21N 10 npr1a
400 5 ASTM
YPYn
g/m D5261 '

$+ 0223010 9N

20/11 D/CD >

820/1150 N DIN 53857 MD/C nNYNNY p‘nn
(Tensile)

AN MIOINNN

HOrHo ” DIN 53858 MD/CD 2

P> PN

430/540 \ ASTM f i |\/|D‘/CD

D4533 (Trapezoid)
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T 2990 PN niar!

2585 ASTM
Y

kPa D3786 (Burst) ny>pa pyin

655 N ASTM 21929 MTINN

D4833 (Puncture)

3100 NPTND MTHNN

N DIN 54307 (CBR)

8.5 NPPID NYTNINN
mm EMPA

(Cone Drop)

199NN 0IN)

<0.075 ASTM

mm D4751 (A.0.S) D2apy o)

97 =y ASTM W NNN) MPTN

g/m/s D4491 (00 100

PPN O NN

PAAAPA

44/22 10¢ ASTM MD/CD 50 kPa -

3.0/2.8 s/m? D4716 MD/CD 200 kPa -

2IVDPVIN MY’ NNIN

NPIVAR NN SNWA NP NIND 1)
D9N3 NN N

MY TN DO 19N 72YN ,MNAD N7D 5 OW NYANT DIXNNN NI MIMNN MY N
’95) 1200 N ¥  NWATIN NNNNI NPANT INKRD TNYD YT PT PINN TVDNIND VIN
oY 0N NN Papn (S.T.S on> ,STRIP TENNSILE STRENGTH,DIN 53857/2
ND .OMMNON KY 79NN VIND NNRN NN NODIDN NINDIA NTIYN MPYTA 5 MNAD
D9N2 S.T.S -N Y¥ NPXIPX MPXTA 5 MNAY DY MXIM 7PNMON DY DY PN

.TIAYN YNINN DN VINM NN NNDN , MY NINY

M990, NYIIPN DHNA NYND SN NN NANY 195 NOM 1YaPN 29 IMIYN
1D PIING D90 5Y TAPNY W .WATIN 11 JOPN PN 199 1NN Y11 7N9sY T

N9°9NI MY HNIN N~

NANNM NYIPN TIWRD DY DY P2 N7O 50 DY NN DWW MWD NN
DN TN TR NIRKNI INNNNN NANNN NYPN ,0IN NOYN TN NINNMDI NIPHYN
.DTINNN MYIKR IZAPY DIVPNI DOPIINNN DXNVYWNIN NY PN MY NN
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99905 VYV MTay 51.31
SNYM NP Y5591 VY9N DY 51.31 P9 NPNIND DNNNA MYSIAN MY DD

92PN DY NMOPIIVONP MY MM ,D1DA HDID 971 4 Hyn DXVDY

0°¥20 11900 MNayY 51.32
ny*as MMay
AN MYIT NNON

MY YNV YN AN HY HOHHON VNN DY 51.32 PIS NPNIND ORNNA YXIAN NTIAYN
TN MNNIN

0299 TVIN 92999-97 20D Yasa 1119’0
291D )10 NaY
NYNYND TPRINDT 172NN O"Y YN AVINDD 1NDOD IDINT WX DINLYY I YD

172NN

— D»P TN OVDYY YA¥I ,0PMNVI DIPNN NYONRS THTIVN PN NTNM IR 2217
RALRRRY

: 8075910 1190 N2y

22557 YT — DMP IR YOO YN PIVN DPINA D7)

7 2010 297995 NAKAY HPNINI MPH” MITHIND DRNNA — NDPD DI AN MTN IO
2" — 5-6 yaxa mTon nan

N"o — 25-30 n»2pd NP P2 pnn

2"0 — 5 7ap Yo AN

NN — 2 10N vy MY

92599-70 Yasa 29993 1P YV N9 NI9N 51.32.2405
DSN D293¥10Y DIV , NN N ,NINY MNP MNP HY N1 H99D 51.32.9000
IN/Y VI NPNIND DXNNAY GNNNN VI 19T YNIAN YN NNIOYNI/NPINN

STNINN A0, VPMIN DN

,IYIN NIAYNA PTY DIVON TN DD NN VIDOY 7Y ¥yax NNdYN/NpNN
7252 DN DAPYN VI NYa

S PTYN DIVONN XY

NNON NN NTIAYN NN NTYPNN NN — NNININ DY NPIDVN MYITN
TNXO IPIDW DINN MY )IN OT DY TNPHNA DMV DN WONT ,TPTIVD
YD M PTY DIVON MTIAY NN

DYWL NYPN : 11 ,1PNADI DY N 193913 79 DY MIMNN NTIAYN MLV
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ToMm (SHOT BLASTING) n199 nya1d mynn (BUSH HAMMERING)
(SCABBLING) nvpn

YOPN AMIY PAR MM NI 5 DY DoY) KDY DINNA P DI0N PRy
29010

NYDNN DX 290N INRD [, VIRYND TN DY UITIN DI NN D19 DIvONN TYN
NN NPIRY IN NDIDS DD NOY ,PVIDND NP

MNVI MITN D170 MpPyn 51.33

Y118 10 DYYOM MAP MNPV NPYN 51.33.1520

(W4) H 1 > mn»an mpyn

hepp) N
AIND .THDIMHD NONH MNPH NNV DPYH PN NPIORD ONMNN NT PYD
NPNNY DIVIND DNPNN -NNINNN TIVN NPNINA WITID DOXNNA P DTV
MNPV NYNN

N3P A
N2NNN TIVN 7Y DXIWINDN DXV DRNN 1IN MPYNN

MNO1 MPYN NIAXN )
I8N NPNIN IR/ Y NNANDN TIVND NPMIND DXNNA 1> NMINYVIN MPYN NIANN

MIANNN TIVN HY DXVIDNN NPMNIND DNNNA NWY» DXTINYN DIDA
NN NPYRN Y 1IN VDY IR NPYHN INIPI PPN 2079

2N OINN .
12207 295 NPYNN DY NTIAYN NNDNL DI W DNMRY NN MPINN PID’ PPIAPN

: NI
TN MPIND P2 PNIN (79) v151 DY HPN DT

40 1200 <R

36 900 <R< 1200

32 700 <R< 900

28 500 <R< 700

24 350 <R< 500

20 200 <R<250
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16 150 <R< 200
50 W YOP
DYNYIN N

TRNM DIDAN YNXINA AWNNNA NPYNN MDD YINON NN PAD DIAPn
AN NI NNP NPNN NIY M0 aMD

DALY NN N2VNPT 9T 51.33.4050
T89 /1 1.10 NN YW IR 7NN NN DY 72N DITH NOMIN NV NPYN
VONP NPMIND DRNNA DIV NPADN DD 1IN 97Y YDV TH DIV VP

.Y V9D MY NYIANY
2099 977y DX 99910 DY NNND NPYN : NI NTIAYN

YTIVYN-12N 99D VIR ,NT TNPN VIV 19 P9 >3 DY DY MYNAN NTIAYN
MTYY Y955 VY9N 11 PN PHIX NINY DD VIN-06 (MNTPI) 00 DIPID
YN

AN 192N ¥ MY MTIavN

SNVPIVONPN NPNIM AHDON VINNIN 9D YPIPA POY DD

DWWYNY NTIN

N9y

NWIAP NIPHNY MNPV Y91aN 51.34

NPATNY NP 1PN NONIIN TN TN IN NN 130 51.34.0400
DPATNY NYIYIT 1PN NINNN 1148 1T IIN 9TH 190 51.34.0405

mIpn .1
D577 PNIPDY NNTD NINY NNV THIAND MYITIN MNDNL POV N3 VI
PN X1IP2,(0>NI1HN) NNAYNN NYTINA 3-T NN DONAVY ("9INN 1Y)
9901 DX RIPIM (DMPTINKN YN YTIVNI NT XIPA POYY 1) 1.1.70 DN 2502
20
nmmon .2
DN NADIN,DMIMN  .N
SIND NITNN DTN NNDN G - DOVINON NIVN NIPYL 257 ¥IADN INDON
PIN NN IV ONDL IIN IN,TION-DN NTHIN N DPIMIND 77 NNION 9N
YNNN P0NY NYAYNI 2PY IN 72V ,PTDY XDV 017N X NNN DTN
YPI VIONI TIO NMTYPHN NPNYIN NPNTIN 25NN NNN NN NP
.ONIN YVLOYY
MNYVY IDIND TNONN PN NNV NOYP IDINKD NN NPIN NPINTON
NN NPNTON .NYNNN Y0NY NNN NPPY IX NIV ,NPINY 292 )M TNIY
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NP WD DY P N9ON 120 N (AMBER) 2308 yax2 N 1) vy
TNNY (5V N OYWH) NMXVIY PPTI XD - 991D NPNDN DI NNN MINY
PN
N O .3
.YDINN DOV DTN - DMIPOY DXPON MNWN 259 NN N
SV H9OPN TN H7O 50 HYWHODDIINI TIIND DX NN 7PN NINOYN OYNNN
22 15-35 5¢ 901p2) 10 80
DN ATNON DY NNN NN NPINY IN NPHYN DN
D)7 MY DX 9WH YT DWPY IN MY 51930 DN P NIV DX 29
257 TINa
(DV220) P71 95 PAIWON TNRY Y127 NNNA XY DY DTN OO
.(DMPOPN) NN 105-5
T (NTNN 29 D TY WIIADN N9 YDVPOND NANN) NPV NTNPN NN
952 YN DTN NN L(DIOPN) 171D 20-D (DIN) N1 10 P2
NTNON D02 PWNID 60 122D 30P2YW NI NYWN NN ,DINON NYIIN
DN
19INA PDOYN NN DIRNND YPY INA NYIAP 7PN RN NN NN
NN IO P IN NPIAY,NYION NP 292 NNIN MVLDY
1AW MO IDIYN DTN M9 NLWNI 50% NINGD NN NN PINHNN NVLYN
SIND NN POINN
— YT I TN NN ATNN DY YA PO NN WY TN, TNNN 779y
RN}k
nowanmn .3
YT NN T DN ,NPIIOV ,TYPHIN DIPNA ¥AD1 YAP> WIYAdN NNID
IYAND NMN I NPNIIV I 7Y XDMINY 1151 NADINM NPATIN TN ND
NOYI DWW»N DINHD MPT 30-K INNY XY DI NNIIN N9 HY NYNN
NANNT NPNINA MNNNRD XNN (12) DXNNAD P2 DXPNIN ,0IPN) NVLWI NIANNN
.DTNY ,0NINN
D790 MPN MWIT .4
IMN MV ,NPPNY NN MINNI 1Y IN TTND D NPVINX MNON
PHIN DYP MNON 12 1D NPT MNI 55510 MYD MITN SV MIONOPN
191 (IMPACT)n51n no1na phin,v8nya pyin,np nwa mymny : o
PN PRPMINNODITI PN NI DY DXDPN DNIPNA MNNND NN NN
NON SV (PYINT) NTIVA PXND 2INY AN PO NN PN X (B.S) 03
PNVN IN ANPN N NTH OIPNN
, NPV MNOINY MONMNNT MDINT MYIITI INTHNIY 72D LA N
JR8Y MPYTAN DY NP STINNN NINN DD
NPADN YNOAD NMNTD IX DN NTIVNA 1IN0 MONON NNNI ¥7yN >3
Y251 MO MYIT .5
55v 91 P92 NLYA NPNPY DMNIANN 10% N INP IRV NP ND N
.MIPNNN OYH ONY
25910 YNMN INOXPY NNDN MPPNA MY)AD MINDN NI NNNIA
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15% -1 9N DY TIAN N NPYTO,NPAY , 1MINOYN IN TPPY : N0 N9
IND NITNN VIO NN IMN XD ;)0 199 IND NPINND NPNTINN
NNV 50% -1 NP DY
NTIYNA OXPTI) DXIXINN NWYYI ,WIAD2 INNIN MY WTINN IXIND
DM YN P91, 0003 DININA
IN AN NN DY NYIDIN MDY ¥7Y0 NN MINOY 2N 1IN POD .2
NN 7Y - MW 271 ONI - INIPNI N NYTN ININ NN NPIONI
.DTIPN PYON NN DOVNNNN DININA TINY KD ININM DTN - 87N
DYIAP NDOD MIND HY DIVIN MDN .6
INON AN VNN T TN NN N
19PN Y52 7252 NPATH VIDWYN NV KD .¥ADN 113202 NNIY VOINNN MY
TANNND NIYY TY NINAN NMPN DI TYN IDARND MNTY DY OORINN PPNND
T2YN NYIAP
oYYNM NPINN .7
MRNNN N D) ONIPNN ,DNON ,’IINNN MPY” NPION K91 NN *9H
TI2YN MINYAD MDD

D29 YD) NNP NPNN 51.37

TL3 mpan nn9a Nep 1pnn 51.37.0940

NN NPYNRN DY 1IN VID 7Y WS NNPH MTN DD
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N3 MY - 54 P99

yH0 92

54.1

Y2 NN TINY NIMNINY NPT PP YD X712 MY )T MY P9 NN
Y TRPN VIOMY 54 P9 XTIVN PAN 299N VIDNN NPMINY DNNNA Y¥INN NTIAYN

0°7PN OININ
) MININD PHYY 1T P92 VNN NDH MTIAY NN PDI HYa NPAY Papn Dy

MAINKRD DNV 5-N TN YPIP 2N IR/ YOO )72 5000-5 NN y¥*a

0930 MTP
TN 1N NNV OINN MY YPIP MDY 190N TIT NAYY MWy DMI1IN MTP

ACASING) pn 81 vidva

54.1.1

54.1.2

1N 54.1.3

IUN NPT TINNS TIT MIODMOVN 10-2 DY XN NTPD DITY YVINNN DTN
MK NN NN 1N NVIYA DTN NI PN NPTNN PMINT 1NN NXPY TY NTNN
YPIPN XYY NN NN DAPY 92PN DY 197X DD 1IN VN DY NINY MDD NAIWVNN

NN AT O MPITN TXD NP

VY9N DV 54.11 PIS NN MYIITO MDD WY INTITNM 112, DTN 2150

DTIVN Pan dHoon

NIVINGD NTIYHNI MNTPIN MP T YSAD W1 OO VINA NAY )19aPN 20 NvnD
PINHD HHHIN VI9N MVLNNIN NIYITITA NNIDININ DTN NAIYN MTNY NNIIND
INN DTIAY MY IR NN DIPH IYHIAY MNTPIN MPITI2 WHRNWNY 1IN XD D00
.0 28 952 07931 40 N NN XY NIYNN PN

199N Y2 *15Y
MTIAYY INND PPN NINAY NPINT MNTPNNY DXNNA 17PN YION 7712 WINA]

99 NNV NMINI D20 99 NN YNAY ¥ DM DY NNDN NNY DI919Y 1WNHN 19N
7182 DYNIND NN MDY ¥ D720 YIN INND .NPINN MTIAYL DIDOWNNY
NNOVN INKD NYWIN YSINN APYHN MPITIIDTY ONAY DI PPN TN N
2y )20 DY YN NVYAY PPN P XD YIN MVIND YW .MP>TIN DO DY DTN
AMONN NS N YT DY NV PNNRND OPTOIT

DTN PNNI NXRT NNPD 1DAPN DY R NTIAY DY DN DIVWN JNI N

NN NPT DY NYNL MIDN NNAN NNV NPOND TYWNN

ApYN MPr12) NDYIY MV
:NPMIND DRNNA NIVIND NTIVN NNOYWA IYNID APYNNI NDOWN NNIPDN
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FHWA O-IF 03-017 GEOTECHNICAL ENGINEERING CIRCULAR NO.

SV PYIND DTN NYIN INKRD P I apynm Noown n»oy 7 SOIL NAILLS
.NINa> ©791n 30

:(verification tests ) N5y NN

NPMINY DNNNA NDOWD NPPTAD 7 YO M2 Y8IY 1PaPN DY VINdAN NYYNN Y

IN TN PN NN .02 DYDY MINAD IYXID NIV NNPDI TN .NPINN
ION YD 23727 .MM MPITA TNXN 19N YPIP NININN 190102 DI WY
NPAINT NN NNNDY P17 7N DY AN POINNH NN 200% DY MDY 1T

PPN OV NYIMNONN

NYIYA D101 (197) P/ 1N DXVAITIN DIPNNN YD NN NPYTAN TN PO’ 10PN

, D009 ,NTIAY NLYH , 012NN, NNPD DMNONN MNION DINND DININKD DXVTIND
J10Y,TVND O¥rvan

.2% TY OV PPTA NV 50 TY PV 1OV DINNA 5NN NN PN DYY WITIN

DY 7VMILPIST PIYY) NN NN DY NN MYNNNI YSIND MDINNNN NTTNI
YINNN PN NN NYWN .0 TPPYY TY NPNNNST DY DTN MIVON
01NN N8P YV NIRRNN NDAPY PN VIV

22PN Y DY YNIANY NPYTIN NN TYNM NYTTH YNIN P DTN

DYIN TN .TADA NTPNN PON TNNRY M MNTPINN MPrTa0 YOO ’)91 o1

V> NIPN 992 .NTPN TINN 80% DY NV KD TN ,INNI YPIPN XYY 7Y ¥aAP> WITIN
OYTN TIN DY NIPAD NVOW YN PPN .DXOMTN KD ONIPOYN VN 1.5 NN PRYND
NPONN MY NN HIAPM YITIN

DY DTN TNIRND DX POPNY NVYY OMTN DY NNNON NYPY 19NN OPTN I
NYVIND TN DY YITHOY DD DM T OOWND NON MYPY DY DPTN INRD 1IPYY 02PN
ND MDY YOON 2712 ONX .WATIN 290 POITHN YWNIND TNNRND NN ,0MTHN THIND NN
AMIPNA WTN MDD XA YD DY NNND DINNY

2Y 121N DMYNRI DN NYIVY 1Y NDDVN MINDM DMIIN VN0 MR
NN NN HOON OAY NNINNM TA52 PYapn

: (Proof tests) apyn mp>71a

PR DOIAPN DMIAN DY NN PHIN DR NHPND NN APYNN MPrT12

TNXD 1INDW D)I2N .D2XIAN DY NHYIN MNONN 5% MPNN IPTDW D120 MND
NTPN NN M 1.5 =D TY IO NP> TN

VNN NDNN DY 192PY 12N NNINID . PINNN YT DY ¥aAP> 32 DD NPYTIAY NON
.0M2N

I TN T MYIITN DY NNYINNX DINIAN NNMNNY NPYTAN TINN 97210 ON
NPANN NVLYNNY DXNNA MODN MP T

ANAWN DY INPNA T G0N XN YN PPIAPN P 3N YNIAY OIPN D2
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12 VINOY NYYN PTIIN X122 OMTN NN DY 1DAPN APYNN NMPDI VIV INND

1PAPN DY IINY APYNN MPITA NINIY MINSIND .NPIOND ORNNA PPN NINND
NN PN YN DNIAY NNHNM Tava

19PN PIANY T MLIN
Y551 VAN PINNY DRNNA PN ODID OINDNN P PPYN MIVANY PN MVIN

3 PYO MY 54 P9

PN MVIN
4466 5712 DRNNA YT DMNI2N DY )TN MVLIN
.DWNIA NXI2N DY P NIVIN

(coupler 772°n Mvan

DIV VINT PHINKD NNIY VN NDNN PHINY NN TIYN HDYA P DIIVIAND
Y2 MVIY NYIND THOIN TOM DY 7P TWNN .NIPN

DININ

DM PN VINN DN ONYY NDNN PYINY NN TIVIN YA P> DININD

IN LTI MVIY NUYOIRD THOIM TOM DV 71PN TIYINN .NIPM DIV VNN PINND
PONINPN 2N PN 29D MpPrT1a

IPNY DINNNN INPIIIN IN

DHY ML

12255702 orNNA ,FE 510 0N NN NIMNDNN DTN P NIV MV
2PN POYN MOLYS MTN

1713 300 : TN

11 300 : 2NN

13 30 ;2

L0INY NVYIN MITNI NN DIRNND XTI JINN 7Y YAPOY 595 :2137) NN
DN TINAIDIDY MVIND NN PINAD TVIPA NMIVIN NYIIN TN ¥
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